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SIZE DISTRIBUTION OF OUTPUT AND EMPLOYMENT: A DATA SET FOR
MANUFACTURING INDUSTRIES IN FIVE OECD COUNTRIES, 1960s-1990

This paper presents a new data set on the number of enterprises, employees, gross output and value added
in manufacturing by size category. The figures are obtained from censuses of manufactures and industrial
surveys for three years (one year in the 1960s, one year in the 1970s, and one year in the late 1980s or
1990) and five OECD countries (France, Germany, Japan, the United Kingdom and the United States).
There are five or six size categories, which are established on the basis of the number of employees per
enterprise or establishment.  The level of industry disaggregation is according to that in the STAN
database.  The paper discusses the basic sources and presents the complete data set.  It also contains a brief
analysis of average firm size, relative productivity levels per size category and concentration ratios.

*****

Cet article présente une nouvelle base de données sur le nombre d’entreprises et de salariés, la production
brute et la valeur ajoutée dans le secteur manufacturier par catégorie de taille. Les chiffres ont été obtenus
à partir des recensements des entreprises manufacturières et des enquêtes industrielles pour trois années
(une dans les années 60, une dans les années 70 et une à la fin des années 80 ou en 1990) et cinq pays de
l’OCDE (France, Allemagne, Japon, Royaume-Uni, États-Unis). Il y a cinq ou six catégories de tailles,
établies sur la base du nombre de salariés par entreprise ou établissement. Le niveau de désagrégation dans
l’industrie correspond à celui de la base de données STAN. L’article examine les sources fondamentales et
présente l’ensemble des données.  Il contient également une brève analyse de la taille moyenne de
l’entreprise, des niveaux relatifs de productivité selon la taille et des taux de concentration.

Copyright OECD 1996

Application for permission to reproduce or translate all, or part of this material, should be made to:
Head of Publications Service, OECD, 2 rue André-Pascal, 75775 Paris Cedex 16, France.
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SIZE DISTRIBUTION OF OUTPUT AND EMPLOYMENT:  A DATA SET FOR
MANUFACTURING INDUSTRIES IN FIVE OECD COUNTRIES, 1960s-1990

1. Introduction

The distribution of economic activity among firm size categories has received increasing
attention in recent times.  In most OECD countries a trend towards a decline in the average size of firms
and enterprises can be observed, and the role of small and medium sized firms in creating employment has
been emphasised at many places.  Small firms are also an indication of a decline in entry barriers, and their
emergence might therefore be the result of increased competition and better technological performance
within industries.  Finally, it has also been claimed by some authors that there might be a direct
relationship between the size of firms and relative productivity performance across countries1.

Most statistical studies on size distribution are based on information derived from business
registers or censuses of establishments, occasionally supplemented with information from surveys
specifically conducted for the purpose2.  Even though the comparability of the information across countries
is improving, there are still major problems in using the data for the purpose of international comparisons.
Among other things, the number of variables available by size category is small, the degree of
disaggregation is limited, and there is hardly any information for years before the late 1980s.

For this study on size distribution for five major OECD countries, we used an alternative source
which has been available on a regular basis for past decades for most countries, namely censuses of
manufactures or industry surveys.  Hitherto, this source has been little used for studies on size distribution.
This is most likely explained by the fact that, unlike national accounts, manufacturing censuses have not
been well harmonised across countries.  However, because of the great amount of detail on industries and
the large number of variables, the scope for improving the consistency of the information across countries
and over time is larger than with most other sources.

The main purpose of this paper is to describe the data base which has been constructed.  The
appendix to this paper presents information on the number of units (enterprises or establishments),
employees, gross output and value added collected from censuses for five OECD countries (France,
Germany, Japan, the United Kingdom and the United States) and three benchmark years:  1967 (1962 in
the case of France and 1968 in the case of the United Kingdom), 1977 (1975 in the case of Japan) and
1990 (1987 in the case of the United States).  The figures are broken down into 36 industries following the
classification of the OECD STAN database (OECD, 1996), and six size categories (1-9 employees; 10-
19 employees;  20-49 employees;  49-99 employees;  100-499 employees;  and 500 and more employees).
The appendix also contains an extensive description of the sources and adjustments by country.

In this brief introductory exposition we first provide a general overview of the sources, coverage
and concepts of the variables (section 2).  In section 3 we present some basic indicators which can be
derived from our data-set, including estimates of average firm size and productivity levels by size category
as a ratio of the productivity level for the economy as a whole.  Finally, section 3 also shows some
evidence on changes and differences in concentration ratios over time and across countries.

                                                  
1. See, for example, European Network for SME Research (1995).
2. See, for example, EUROSTAT (1994).
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2. Sources, Coverage and Concepts

2.1 Sources

Censuses of production have been available since the early days of modern statistical practice,
and have played a crucial role in the construction of national accounts.  The quality of the earliest censuses
and surveys was affected by lack of experience in data collection and processing3.  Information was only
available for a limited number of variables, and not all production units were adequately covered.  Most
important was the lack of a reliable and up-to-date business register.  However, in the course of the 20th
century the coverage of the production censuses and the quality of the statistical information greatly
improved.  During the 1960s and 1970s, censuses for most advanced countries consisted of multiple
volumes containing a large amount of detail for hundreds of different industries.  Since the 1980s many
countries have transformed their censuses into sample surveys, which are less of a drain on the budget of
statistical offices and reduce the administrative burden for firms that provide the information.  In particular
enterprises with less than 100 employees are now monitored almost entirely by sample surveys.  In the
1970s and early 1980s, enterprises with less than 20 employees were entirely dropped from the industrial
surveys in France, Germany and the United Kingdom.  Only the US Census of Manufactures still has full
coverage.  We therefore had to make use of additional surveys for small firms, which are mostly based on
business registers, to complete our data set.

In fact, data collection and presentation for the smallest firms has always been problematic in the
censuses of production.  In particular for France and Germany it is difficult to distinguish handicraft
("Handwerk" in Germany, or "artisanat" in France) from manufacturing.  Although we aimed to achieve
full coverage in our appendix tables for "industry, excluding handicraft and repair", the figures for firms
with 0-9 employees remain the least comparable across countries and over time.  For example, in the case
of France we were not able to exclude "artisanat" from our data altogether, so that the 1962 estimates
include, for example, 36,820 enterprises in automobile production of which 35,012 are in the size category
0-9 employees.  Similarly there were 39,249 agricultural repair shops included in the French data for 1962.
Below we present our figures for "industry, excluding handicraft and repair", including and excluding
units with 0-9 and 10-19 employees, but we only have a complete coverage of all five countries and all
three benchmark years for units with 20 or more employees.

Appendix table 1 shows that the greater part of the information presented in the appendix tables
was directly obtained from the censuses, although there are differences in coverage between years and
between countries.  Only a small part of the figures was estimated, and most of that fell within the size
category of 0-19 employees.

2.2 Enterprise versus establishment

One of the drawbacks in using censuses for international comparisons of size distribution
concerns the different unit by which the variables are measured4.  One can distinguish between the
"establishment" as the unit used in the censuses of Japan and the United States, and the "enterprise" which
is used in the censuses of France, Germany and the United Kingdom.  The "enterprise" is a legal entity
representing common ownership or control as it is recognised in national legislation.  Usually the legal

                                                  
3. The first censuses of manufactures for the United Kingdom and the United States were already

available during the 19th century. Most continental European countries followed during the early
20th century.

4. See van Ark (1993).
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unit is also the reporting unit to the census5.  The "establishment" (also "local unit") is characterised by its
single physical location where industrial production or services are performed6.  Our estimates for Japan
and the United States on the one hand, and France, Germany and the United Kingdom on the other hand,
are therefore not directly comparable.  This can be seen most clearly from table 1, which shows that the
average number of employees per unit is much lower for the two non-European countries than for the
European countries.

2.3 Coverage

Even when they include all size categories, the censuses of manufactures do not have an
exhaustive coverage.  Table 2 compares the number of employees from the census with that reported in the
national accounts.  The latter source should provide an all-inclusive picture of the economic activity.  For
all five countries there is under-coverage in the census compared to the national accounts.  The causes of
undercoverage may be one or more of the following:

1) The national accounts estimates for industry include some handicraft activity as far as this can be
separated from service activities.  In the national accounts, repair activities are included with
services, with the exception of the German national accounts estimate for manufacturing, which
still includes a good deal of repair activity which we excluded from the census figures7.

2) Some censuses do not include working proprietors, even though these were included in our
estimates where possible.

3) Some censuses do not include employment in auxiliary units, such as head offices, laboratories,
warehouses, etc.

The first factor is the most important in explaining the undercoverage of the industrial surveys of
the continental European countries, although undercoverage in France is also caused by the fact that
enterprises with 0-9 employees are excluded from table 18.  In the case of Germany it should be
emphasised once more that the national accounts might overstate the size of the manufacturing sector as it
includes a great deal of non-manufacturing repair activity.  However, there is evidence that the level of
outsourcing of service activities by manufacturing firms in Germany is lower than in other countries.  The
second and third explanations play a more important role in the undercoverage of Japanese and US

                                                  
5. Legal bodies which are owned by a parent company (e.g. a holding) or fellow subsidiary companies

are counted separately. In most statistics the legal unit is named the enterprise or firm (in France
"entreprise"; in Germany "das Unternehmen"). However, in the United Kingdom the terminology
used refers to a "business unit", as the term "enterprise" is used for a consolidated group of legal units
owned by the same parent company.

6. The establishment should not be mistaken for an activity unit, which is the smallest unit representing
a particular manufacturing activity for which separate production accounts can be compiled. A local
unit may consist of more than one activity unit, but it is also possible that an activity unit comprises
more than one local unit. Before 1987, the UK census provided information on activity units as well
as legal units. For France and Germany a limited amount of information (but not by size category) is
also available for the activity unit (named "activité principal" and "Fachliche Unternehmensteile"
respectively). Activity units are not distinguished in the Japanese and US censuses.

7. See also van Ark (1995).
8. As we were not able to separate handicraft activities from the information for the smallest firms, the

French estimates for the 0-9 employees category are not presented in the summary tables.
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Censuses of Manufactures.  For Japan the absence of working proprietors weighs more heavily than for the
United States, because of the relatively large share of small establishments in Japan.

2.4 Output Concepts

The tables in this paper show figures for two concepts of output, i.e. gross output and value
added.  Gross output in France, Japan and the United States represent "value of shipments" (or "chiffres
d'affaires") which is the net sales value of all products sold, i.e. the value of all production and inventories
sold.  For Germany and the United Kingdom our estimates represent the gross value of production, i.e. the
value of all production sold and unsold.  In all cases the value of produced services, contract work and
miscellaneous receipts are included in the estimates.

The "census concept" of value added, i.e. gross output minus intermediate inputs, is broader than
in the national accounts, as it originally aimed to correct only for double counting of output which was
used as input within the industrial sector.  As a result only purchases of industrial inputs, including raw
materials, packaging materials, workshop materials, energy inputs and contract work were deducted, but
census value added still includes purchases of service inputs.  For Japan and the United States only census
value added was available.  For Germany, France and the United Kingdom, the censuses switched to the
"national accounts" concept of value added in recent years.  In order to retain comparability over time, we
stuck to the census concept for Germany and the United Kingdom.  Only for France, the national accounts
concept of value added was used for all three benchmark years.

3. A Summary of the Results9

3.1 Average Firm Size

Table 1 shows the average number of employees per manufacturing unit for all units, units with
10 or more employees and units with 20 or more employees.  The estimates for France, Germany and the
United Kingdom are not directly comparable with those for Japan and the United States, as the estimates
for the latter two countries refer to the average number of employees per establishment, whereas data for
the first three countries refer to the average number of employees per enterprise.

As far as the European countries are concerned, the table suggests that French enterprises were
smaller than German and UK enterprises.  However, average firm size in the United Kingdom declined
strongly over the years.  In 1968, average firm size in the United Kingdom was comparable to that in
Germany, but by 1990 it was comparable to that of France in 1990.  German firms showed very little
decline in average size.  Japanese establishments were substantially smaller than those in the United States
but the difference declined between 1967 and 1987/1990, as the average number of employees in
American establishments fell substantially.

                                                  
9. This section only presents some summary results for the manufacturing sector as a whole. More

detailed comparisons can be made on the basis of the estimates presented in the appendix.
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3.2 Distribution of Variables by Size Category

Tables 3 and 4 summarise the distribution of the four key variables (enterprises/establishments,
employees, gross output and value added) for units with 20 or more employees and all units (except
France, which excludes units from 0-9 employees) respectively.  Tables 3a and 4a show the distribution of
the number of enterprises or establishments among size classes.  These tables show that since 1977 all
countries except Japan experienced a decline in the share of units with 100 and more employees and a rise
in units with less than 50 employees.  Compared to France and Germany, United Kingdom was originally
characterised by relatively many large-size units, in particular in the size category of 100 to 499
employees.  However, by 1990 UK enterprises were more strongly represented in the size category of 0 to
19 employees than either France or Germany.

In terms of distribution of employees (tables 3b and 4b), the shifts from large to small units has
also been largest in the United Kingdom, although in the case of the United States, employment in
establishments with more than 500 employees declined rapidly in favour of all other size categories as
well.  Tables 3c and 4c show the distribution of gross output, and tables 3d and 4d for value added by size
category.  The differences in output distribution across countries are rather similar to those for
employment shown in tables 3b and 4b.  However, within the countries output distribution differs from
that of employment, which may affect the comparative levels of labour productivity across the countries.

3.3. Comparative Productivity Levels by Size Category

The information on gross output and value added can be combined with that of employment to
obtain estimates on relative productivity performance by size category expressed as a percentage of
productivity for the manufacturing sector as a whole.  Tables 3e and 4e (gross output per employee) and
tables 3f and 4f (value added per employee) show that larger units have a systematically higher labour
productivity than smaller units.

It appears that the gap in the labour productivity level between the smallest units and the larger
units widened for all five countries over the past three decades.  Relative productivity levels rose in size
categories with over 100 employees and declined in those smaller than 100 employees, most notably in the
0-19 category.  One cannot conclude on the basis of these data how the shift towards smaller firms
affected overall productivity performance, which also depends on the actual rate of increase in real output
per person.

On the whole the productivity gap between the smallest and largest units was and remains by far
the largest in Japan.  In 1990, labour productivity in establishments with 0-19 employees was less than one
third of that in establishments with more than 500 employees.  The productivity gap was and remains
smallest for Germany.  In 1967, small firms had a labour productivity level which was less than 10 per
cent below that of the largest firms.  This gap had increased to some 30 per cent by 1990 (tables 4e and
4f).

3.4 Concentration Indexes

Data on size distribution can also be used to calculate concentration measures.  Such measures
are frequently used to assess the market structure of an industry and assess whether an industry is close to
perfect competition or close to a monopoly situation.  The most popular indicator of market structure is the
Hirschman-Herfindahl index.  For an industry with N firms, it can be defined as:



8

HHI
X

X
i

i
i

i

N

=














∑∑

=

2

1

where i indexes firms 1,2,  .N and X
i  

is an appropriate measure of firm size (e.g. gross output).  This
indicator requires firm level data which are often not available.  When there are no data on the X

i
’s, but

only on the size distribution of firms, it is nonetheless possible to construct an approximation of the HHI.
Assume that there are M size categories (S

1
,S

2
,...S

M
) with:

n
i
 = the number of firms between size S

i-1
 and S

i
.

X
i
 = the total output of firms between size S

i-1
 and S

i
.

A synthetic concentration index can be defined as:

MIN n
X n

Xi
i i

i
i

i

M

=














∑∑

=

*
( / )

2

1

Note that n
i
*(X

i
/n

i
)2 is the sum of squared outputs for all firms in the size class between S

i-1
 and S

i
 if they
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Schmalensee (1977) suggested a variant of this indicator which provides a better estimate of the
ideal HHI index.  Instead of having a constant firm size within each size category, it can be assumed that
firm size varies linearly within each class.  In order to simplify the calculations, Schmalensee’s method
(denoted MINL) makes the assumption that only the market share of firms in the top rank declines
linearly.  If there are five size classes arrayed from the smallest to the largest, this leads to the following
proxy of the HHI index:
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The data on size distribution presented in this paper can be used to calculate this index.  Table 5
provides estimates of concentration rates for the five countries and for the three different benchmark years.
It appears that the ranking of sectoral concentration is similar across countries10.  This is one of the stylised
facts from the literature on industrial organisation (Schmalensee, 1989).  For instance, the degree of
concentration is very high in all countries in tobacco products, petroleum refineries, railroad equipment
and aircraft, whereas it is very low in food products, textiles and clothing, and metal products.  Trends in
concentration rates differ markedly among the five countries.  In the United States, Germany and the

                                                  
10. The levels of concentration rates differ markedly between the United States and Japan on the one

hand and the European countries on the other.  This is due to the use of establishment data for the
former two countries and enterprise data for the latter three.
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United Kingdom, concentration has increased over the past decades, whereas in Japan and France,
concentration has fallen.

4. Conclusion

Our data base on size distribution of production units, employment, gross output and value added
in manufacturing, has certain advantages over alternative sources.  Most important is the greater level of
detail, and the possibility to adjust output and employment estimates to establish consistency across
countries.  In section 2 we explained remaining shortcomings of our data base.  These include the use of
different concepts, i.e. enterprises for the estimates from the European countries and the use of
establishments for the estimates from Japan and the United States.  Furthermore, we were not (yet) able to
adjust our estimates to a "national accounts" concept of value added.  Finally, in some cases (in particular
for France) we have not excluded "handicraft" from our estimates.

Although specifically designed surveys may yield additional information on the relative
performance of firms of different sizes, the use of the census material can be very useful.  Firstly, the
censuses cover a longer period than the surveys11.  Secondly, the information on firm size can be linked
with other census information to analyse the role of factors related to industry composition and factors
which operate within the industries.  Finally, it is also possible to link this source to a more detailed
comparison of productivity across countries, taking into account changes in real growth rates and
comparative levels of labour productivity across countries.

                                                  
11. See Prais (1981), Ehrlich (1985) and Maddison (1994) for a discussion of firm size over periods of

several decades up to a century, based on census material.
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Table 1.  Average size of enterprises/establishmentsa

Average number of employees per
enterprise/establishmenta

All units Units with 10 or
more employees

Units with 20 or
more employees

France (1962) - 106 161
France (1977) - 133 181
France (1990) - 91 131

Germany (1967) 91 - 213
Germany (1977) 93 - 206
Germany  (1990) 86 - 207

UK (1968) 85 n.a. 212b

UK (1977) 67 142 204
UK (1990) 34 94 148

Japan (1967) 18 54 95
Japan  (1975) 15 52 93
Japan (1990) 16 51 81

USA (1967) 60 121 163
USA (1977) 53 111 152
USA (1987) 49 95 135

a) France, Germany and United Kingdom are enterprises; Japan and United States are establishments.
b) 25-49 employees.
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Table 2.  Employment according to censuses of manufactures and national accounts

Censuses of
manufactures

(1000)

National
Accounts
(1000)

Ratio
National

Accounts to
census

France (1962) 4,553a 5,175 1.137
France (1977) 5,025a 5,674 1.129
France (1990) 3,644a 4,557 1.251

Germany (1967) 7,714 9,418 1.221
Germany (1977) 7,487 8,927 1.192
Germany  (1990) 7,509 8,932 1.190

UK (1968) 7,826 8,394 1.073
UK (1977) 7,281 7,461 1.025
UK (1990) 4,846 5,494 1.134

Japan (1967) 10,544 13,796 1.308
Japan  (1975) 11,296 14,228 1.260
Japan (1990) 11,788 15,348 1.302

USA (1967) 18,491 19,811 1.071
USA (1977) 18,529 20,113 1.085
USA (1987) 17,717 19,734 1.114

a) Excluding firms with 1-9 employees.

Note: All countries exclude handicrafts, employment in auxiliary unites (head offices, laboratories, etc.) is
excluded for Japan and the United States.

Source: Census employment, see appendix tables;  National Accounts employment from Van Ark (1995).
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Table 3a.  Enterprises/establishmenta by employment size category as a percentage of all
enterprise/establishmentsa,

Units with 20 or more employees

Number Share in total of enterprises/establishmentsa with
of Enterprises/ 20-49 50-99 100-499 500 and
establishmentsa

(1000)
employees employees employees more

employees

France (1962) 27.0 54.0 21.5 20.2 4.3
France (1977) 27.0 53.4 20.4 21.1 5.1
France (1990) 26.1 58.1 20.5 17.6 3.8

Germany (1967) 34.8 43.4 23.8 26.7 6.2
Germany (1977) 34.9 46.5 23.6 23.8 6.1
Germany  (1990) 34.7 44.6 24.1 25.3 6.0

UK (1968) 34.4 27.4b 27.6 35.8 9.2
UK (1977) 33.2 44.2 22.1 26.3 7.4
UK (1990) 29.4 49.7 21.9 23.3 5.1

Japan (1967) 80.1 60.9 21.7 14.9 2.5
Japan  (1975) 84.5 61.3 21.6 14.6 2.4
Japan (1990) 105.5 64.7 19.8 13.6 1.8

USA (1967) 107.1 45.7 23.3 25.7 5.4
USA (1977) 113.9 45.2 23.5 26.3 5.0
USA (1987) 120.8 47.8 23.4 24.7 4.1

a) France, Germany and United Kingdom are enterprises;  Japan and United States are establishments.
b) 25-49 employees.
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Table 3b.  Employees by employment size category as a percentage of total employment
units with 20 or more employees

Total Share in total of enterprises/establishmentsa with
Number of
employees

(1000)

20-49
employees

50-99
employees

100-499
employees

500 and
more

employees

France (1962) 4,337 10.5 9.3 25.7 54.5
France (1977) 4,871 9.6 8.1 25.2 57.1
France (1990) 3,435 14.2 11.0 27.3 47.5

Germany (1967) 7,412 6.4 7.8 26.2 59.5
Germany (1977) 7,191 7.2 8.0 24.4 60.4
Germany  (1990) 7,159 7.1 8.2 25.3 59.4

UK (1968) 7,296 4.5b 8.6 33.9 53.1
UK (1977) 6,776 6.6 7.6 27.5 58.3
UK (1990) 4,352 10.6 10.3 33.4 45.6

Japan (1967) 7,643 19.7 15.5 30.5 34.3
Japan  (1975) 7,862 20.3 15.9 30.5 33.3
Japan (1990) 8,525 23.5 16.9 31.9 27.7

USA (1967) 17,449 8.8 10.0 33.0 48.3
USA (1977) 17,322 9.4 10.8 35.9 43.8
USA (1987) 16,265 11.1 12.1 37.6 39.2

a) France, Germany and United Kingdom are enterprises;  Japan and United States are establishments.
b) 25-49 employees.



15

Table 3c.  Gross output by employment size category as a percentage of total gross output
units with 20 or more employees

Total Share in total of enterprises/establishmentsa with
Gross output

(billion
national

currency)

20-49
employees

50-99
employees

100-499
employees

500 and
more

employees

France (1962) 228.4 9.8 8.5 23.6 58.0
France (1977) 1,297.2 7.7 6.6 22.1 63.5
France (1990) 3,518.1 9.7 8.5 24.9 56.9

Germany (1967) 398.7 5.6 6.8 23.8 63.7
Germany (1977) 938.8 5.6 6.5 21.5 66.4
Germany  (1990) 1,784.0 5.0 6.4 22.7 65.9

UK (1968) 36.4 3.8b 7.4 31.6 57.2
UK (1977) 124.7 5.3 6.3 26.9 61.5
UK (1990) 313.9 7.2 7.3 30.8 54.7

Japan (1967)c 36.1 13.0 11.1 28.9 46.9
Japan  (1975)c 109.8 12.6 11.5 29.9 46.1
Japan (1990)c 288.7 13.2 11.7 31.9 43.3

USA (1967) 529.9 7.6 9.0 31.4 52.1
USA (1977) 1,294.0 7.4 9.0 32.8 50.8
USA (1987) 2,347.9 7.7 9.7 34.7 47.9

a) France, Germany and United Kingdom are enterprises;  Japan and United States are establishments.
b) 25-49 employees.
c) 1000 billion yen.
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Table 3d.  Value added by employment size category as a percentage of total value added
units with 20 or more employees

Total Share in total of enterprises/establishmentsa with
Value
added

(billion
national

currency)

20-49
employees

50-99
employees

100-499
employees

500 and
more

employees

France (1962) 83.5 8.2 7.2 21.6 63.0
France (1977) 407.1 8.5 6.9 23.0 61.7
France (1990) 1,102.5 10.6 8.3 24.8 56.3

Germany (1967) 205.6 5.4 6.6 23.0 65.1
Germany (1977) 448.1 5.6 6.5 21.4 66.5
Germany  (1990) 854.5 5.3 6.5 22.3 65.9

UK (1968) 14.3 3.9b 7.4 31.3 57.4
UK (1977) 47.8 5.6 6.5 26.4 61.4
UK (1990) 130.8 8.0 7.9 30.5 53.6

Japan (1967) 13.5 14.3 10.6 27.5 47.6
Japan  (1975) 39.4 13.6 11.8 30.7 43.9
Japan (1990) 117.2 13.9 11.7 33.0 41.4

USA (1967) 248.7 7.3 8.4 30.3 54.0
USA (1977) 555.4 7.5 8.7 32.1 51.7
USA (1987) 1,101.2 7.9 9.6 34.0 48.6

a) France, Germany and United Kingdom are enterprises; Japan and United States are establishments.
b) 25-49 employees.
c) 1000 billion yen
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Table 3e.  Gross output per employee per size category as a percentage of total gross output per employee
units with 20 or more employees

All
establishments

/enterprisesa

20-49
employees

50-99
employees

100-499
employees

500 and
more

employees

France (1962) 100.0 93.4 92.0 92.0 106.4
France (1977) 100.0 80.4 81.6 87.8 111.3
France (1990) 100.0 68.3 76.7 91.5 119.8

Germany (1967) 100.0 87.9 86.8 90.8 107.1
Germany (1977) 100.0 77.5 81.3 88.1 110.0
Germany  (1990) 100.0 70.7 77.9 89.7 111.0

UK (1968) 100.0 84.8b 85.7 93.4 107.8
UK (1977) 100.0 79.6 83.0 98.1 105.4
UK (1990) 100.0 67.7 70.6 92.2 119.9

Japan (1967) 100.0 66.0 71.6 95.0 136.9
Japan  (1975) 100.0 62.1 72.0 97.9 138.5
Japan (1990) 100.0 56.0 69.0 99.9 156.5

USA (1967) 100.0 85.8 89.8 95.2 108.0
USA (1977) 100.0 78.1 83.6 91.2 115.9
USA (1987) 100.0 69.9 80.2 92.3 122.0

a) France, Germany and United Kingdom are enterprises; Japan and United States are establishments.
b) 25-49 employees.
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Table 3f.  Value added per employee per size category as a percentage of total value added per employee
units with 20 or more employees

All
establishments/

enterprisesa

20-49
employees

50-99
employees

100-499
employees

500 and
more

employees

France (1962) 100.0 77.6 77.6 84.1 115.6
France (1977) 100.0 88.0 84.9 91.2 108.1
France (1990) 100.0 74.4 75.4 90.8 118.7

Germany (1967) 100.0 83.7 84.2 87.6 109.3
Germany (1977) 100.0 78.5 80.4 87.7 110.1
Germany  (1990) 100.0 74.2 79.1 88.2 111.0

UK (1968) 100.0 86.6b 86.6 92.4 108.2
UK (1977) 100.0 85.0 85.7 96.3 105.3
UK (1990) 100.0 75.5 76.4 91.3 117.5

Japan (1967) 100.0 72.4 68.0 90.4 139.0
Japan  (1975) 100.0 67.0 74.1 100.5 132.1
Japan (1990) 100.0 59.1 69.1 103.6 149.5

USA (1967) 100.0 83.3 84.2 91.8 111.9
USA (1977) 100.0 79.4 80.9 89.3 117.9
USA (1987) 100.0 71.5 78.7 90.5 123.8

a) France, Germany and United Kingdom are enterprises; Japan and United States are establishments.
b) 25-49 employees.
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Table 4a.  Enterprises/establishmenta by employment size category as a percentage of all
enterprise/establishmentsa, all units

Number Share in total of enterprises/establishmentsawith
of enterprises/
establishments

(1000)

0-9
employees

10-19
employees

20-49
employees

50-99
employees

100-499
employees

500 and
more

employees

France (1962) 42.8b ... 36.9 34.1 13.6 12.8 2.7
France (1977) 37.7b ... 28.4 38.3 14.6 15.1 3.6
France (1990) 40.1b ... 34.9 37.8 13.4 11.5 2.5

Germany (1967) 84.6 58.9 ------> 17.9 9.8 11.0 2.5
Germany (1977) 80.4 56.6 ------> 20.2 10.2 10.3 2.6
Germany  (1990) 87.3 60.3 ------> 17.7 9.6 10.0 2.4

UK (1968) 91.8 62.5 ------>c 10.3d 10.4 13.4 3.4
UK (1977) 108.0 54.3 15.0 13.6 6.8 8.1 2.3
UK (1990) 143.2 66.2 13.3 10.2 4.5 4.8 1.0

Japan (1967) 599.0 72.7 13.9 8.1 2.9 2.0 0.3
Japan  (1975) 736.0 76.2 12.3 7.0 2.5 1.7 0.3
Japan (1990) 728.9 73.7 11.9 9.4 2.9 2.0 0.3

USA (1967) 305.7 51.3 13.6 16.0 8.2 9.0 1.9
USA (1977) 350.8 53.8 13.8 14.7 7.6 8.5 1.6
USA (1987) 358.9 50.0 16.3 16.1 7.9 8.3 1.4

a) France, Germany and United Kingdom are enterprises; Japan and United States are establishments.
b) Only units with 10 and more employees.
c) 0-24 employees.
d) 25-49 employees.



20

Table 4b.  Employees by employment size category as a percentage of total employment, all units

Total Share in total of enterprises/establishmentsa with
number of
employees

(1000)

0-9
employees

10-19
employees

20-49
employees

50-99
employees

100-499
employees

500 and
more

employees

France (1962) 4,553b ... 4.7 10.0 8.8 24.5 51.9
France (1977) 5,025b ... 3.1 9.3 7.9 24.4 55.3
France (1990) 3,644b ... 5.7 13.4 10.4 25.7 44.7

Germany (1967) 7,714 3.9 ------> 6.2 7.5 25.2 57.2
Germany (1977) 7,487 3.9 ------> 6.9 7.7 23.5 58.0
Germany  (1990) 7,509 4.7 ------> 6.8 7.8 24.1 56.6

UK (1968) 7,826 6.8 ------>c 4.2d 8.0 31.6 49.5
UK (1977) 7,281 3.8 3.2 6.2 7.1 25.6 54.3
UK (1990) 4,846 5.8 4.4 9.6 9.3 30.0 40.9

Japan (1967) 10,554 16.4 11.2 14.3 11.3 22.1 24.8
Japan  (1975) 11,296 19.1 11.3 14.1 11.1 21.2 23.1
Japan (1990) 11,788 17.6 10.1 17.0 12.2 23.1 20.0

USA (1967) 18,491 2.5 3.1 8.3 9.4 31.1 45.5
USA (1977) 18,529 2.9 3.6 8.8 10.1 33.6 41.0
USA (1987) 17,717 3.7 4.5 10.2 11.1 34.5 36.0

a) France, Germany and United Kingdom are enterprises; Japan and United States are establishments.
b) Only units with 10 and more employees.
c) 0-24 employees.
d) 25-49 employees.
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Table 4c.  Gross output by employment size category as a percentage of total gross output, all units

Total Share in total of enterprises/establishmentsa with
Gross output

(billion
national

currency)

0-9
employees

10-19
employees

20-49
employees

50-99
employees

100-499
employees

500 and
more

employees

France (1962) 239 ... 4.3 9.4 8.2 22.6 55.5
France (1977) 1,330 ... 2.4 7.6 6.5 21.6 62.0
France (1990) 3,646 ... 3.5 9.4 8.2 24.1 54.9

Germany (1967) 415 3.9 ------> 5.4 6.5 22.9 61.3
Germany (1977) 971 3.3 ------> 5.4 6.3 20.8 64.2
Germany  (1990) 1,850 3.6 ------> 4.9 6.1 21.9 63.5

UK (1968) 39 5.9 ------>c 3.6c 6.9 29.8 53.8
UK (1977) 132 3.0 2.6 5.0 5.9 25.4 58.1
UK (1990) 338 3.9 3.2 6.7 6.8 28.6 50.8

Japan (1967)e 41 5.7 6.5 11.4 9.8 25.4 41.2
Japan  (1975)e 128 6.9 7.0 10.9 9.9 25.7 39.7
Japan (1990)e 327 6.0 5.7 11.6 10.3 28.1 38.2

USA (1967) 557 2.2 2.7 7.2 8.5 29.8 49.6
USA (1977) 1,359 2.2 2.6 7.0 8.6 31.2 48.4
USA (1987) 2,476 2.3 2.9 7.3 9.2 32.9 45.4

a) France, Germany and United Kingdom are enterprises; Japan and United States are establishments.
b) Only units with 10 and more employees.
c) 0-24 employees.
d) 25-49 employees.
e) 1000 billion yen.
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Table 4d.  Value added by employment size category as a percentage of total value added, all units

Total Share in total of enterprises/establishmentsa with
Value added

(billion
national

currency)

0-9
employees

10-19
employees

20-49
employees

50-99
employees

100-499
employees

500 and
more

employees

France (1962) 87b ... 3.8 7.9 6.9 20.8 60.7
France (1977) 419b ... 2.8 8.2 6.7 22.3 59.9
France (1990) 1,145b ... 3.7 10.2 8.0 23.8 54.2

Germany (1967) 213 3.6 ------> 5.2 6.3 22.2 62.7
Germany (1977) 463 3.3 ------> 5.4 6.2 20.7 64.3
Germany  (1990) 888 3.8 ------> 5.1 6.2 21.5 63.4

UK (1968) 15 6.2 ------>c 3.6d 7.0 29.4 53.8
UK (1977) 51 3.3 2.7 5.3 6.1 24.9 57.7
UK (1990) 142 4.4 3.4 7.4 7.3 28.1 49.4

Japan (1967)e 16 6.9 7.2 12.3 9.1 23.6 40.9
Japan  (1975)e 48 9.1 8.2 11.3 9.8 25.4 36.3
Japan (1990)e 137 7.7 6.4 11.9 10.0 28.3 35.5

USA (1967) 262 2.3 2.7 7.0 8.0 28.7 51.3
USA (1977) 585 2.4 2.8 7.1 8.3 30.4 49.0
USA (1987) 1,166 2.4 3.1 7.5 9.0 32.1 45.9

a) France, Germany and United Kingdom are enterprises; Japan and United States are establishments.
b) Only units with 10 and more employees.
c) 0-24 employees.
d) 25-49 employees.
e) 1000 billion yen.
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Table 4e. Gross output per employee per size category as a percentage of total gross output per employee, all units

All
establishments

/enterprisesa

0-9
employees

10-19
employees

20-49
employees

50-99
employees

100-499
employees

500 and
more

employees

France (1962) 100.0b ... 91.5 93.8 92.4 92.4 106.8
France (1977) 100.0b ... 79.9 80.9 82.1 88.4 112.0
France (1990) 100.0b ... 61.2 69.9 78.5 93.6 122.6

Germany (1967) 100.0 99.3 ------> 87.9 86.8 90.8 107.1
Germany (1977) 100.0 83.5 ------> 78.1 81.8 88.7 110.7
Germany  (1990) 100.0 77.1 ------> 71.5 78.8 90.7 112.2

UK (1968) 100.0 86.8 ------>c 85.6d 86.5 94.3 108.8
UK (1977) 100.0 79.6 80.8 80.8 84.2 99.6 107.0
UK (1990) 100.0 68.0 72.3 70.0 73.0 95.4 124.0

Japan (1967) 100.0 34.8 58.3 80.0 86.8 115.1 165.9
Japan  (1975) 100.0 36.2 61.5 76.8 89.1 121.1 171.4
Japan (1990) 100.0 34.4 56.4 68.3 84.2 121.9 191.0

USA (1967) 100.0 90.1 85.3 86.4 90.5 95.9 108.8
USA (1977) 100.0 75.3 72.5 79.6 85.2 92.9 118.0
USA (1987) 100.0 61.9 64.0 72.2 82.9 95.3 126.0

a) France, Germany and United Kingdom are enterprises; Japan and United States are establishments.
b) Only units with 10 and more employees.
c) 0-24 employees.
d) 25-49 employees.
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Table 4f.  Value added per employee per size category as a percentage of total value added per employee, all units

All
establishments/

enterprisesa

0-9
employees

10-19
employees

20-49
employees

50-99
employees

100-499
employees

500 and
more

employees

France (1962) 100.0 ... 79.1 78.4 78.4 85.0 116.8
France (1977) 100.0 ... 91.6 88.2 85.1 91.5 108.3
France (1990) 100.0 ... 64.7 75.9 77.1 92.8 121.2

Germany (1967) 100.0 91.9 ------> 84.0 84.5 87.9 109.6
Germany (1977) 100.0 82.6 ------> 79.0 81.0 88.3 110.9
Germany  (1990) 100.0 81.4 ------> 74.9 79.8 89.0 112.0

UK (1968) 100.0 91.5 ------>c 87.2d 87.1 92.9 108.9
UK (1977) 100.0 86.5 86.0 85.9 86.6 97.3 106.4
UK (1990) 100.0 76.6 77.8 77.5 78.4 93.6 120.5

Japan (1967) 100.0 42.2 64.4 85.8 80.6 107.1 164.8
Japan  (1975) 100.0 47.6 72.0 79.7 88.1 119.5 157.0
Japan (1990) 100.0 44.1 63.4 70.2 82.0 123.0 177.5

USA (1967) 100.0 93.4 87.1 83.8 84.7 92.4 112.6
USA (1977) 100.0 80.6 77.6 80.6 82.1 90.6 119.6
USA (1987) 100.0 66.7 68.4 73.6 81.0 93.1 127.3

a) France, Germany and United Kingdom are enterprises; Japan and United States are establishments.
b) Only units with 10 and more employees.
c) 0-24 employees.
d) 25-49 employees.
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Appendix Tables

Basic information on enterprises/establishment, employment, gross output and value added is
derived from censuses of manufactures, industrial surveys and additional sources as described above.  In
some cases we faced gaps in the data, because the information was not sufficiently disaggregated among
industries or among size categories.  This was mostly the case for the data on gross output and value
added. As long as information on enterprises and employment was available, our most common estimation
procedure was to assume that the gross output per employee and value added per employee was the same
as for "neighbouring" industries or size categories (method A).  In case information on employment was
also missing, we estimated the number of employees in two steps (method B):  we first assumed that the
average employment size of each establishment in the size category was the same as the median; next, the
employment for each size category was adjusted proportionally with the ratio of the estimated employment
to actual employment.

The estimates printed in italics indicate where estimation procedures were applied12.  Appendix
Table A.1 shows the percentage share of the information which was estimated13.

France 1990

Source:  For enterprises with 10 or more employees:  SESSI, La situation de l'industrie en 1990.
Resultats agregés de l'enquête annuelle de l'entreprise 1990.  The estimates for petroleum refining are
derived from the same source for the year 1987, from which we derived the share of the industries in their
aggregates.  To obtain value added in the category 10-19 employees, we used the value added per
employee in the size category 20-49 employees, which was multiplied with the number of employees in
the size category 10-19 employees.  For most industries there was a small residual category, which was
distributed over the size categories on the basis of each category's proportional share in the total.  In some
other cases information on gross output and value added was disaggregated across size categories on the
basis of method (A) described above.

Data on food products and beverages were obtained from: Ministere de l'agriculture et de la foret,
Enquête annuelle d'entreprise 1990.  Industries agricoles et alimentaires.

No estimates are available for tobacco.  Gross output represents sales of goods and services and
merchanted goods.  Value added is at market prices.

For enterprises with 1-9 employees we used: INSEE, Petites Entreprises de l'artisanat, du
commerce et des services, 1988.  In most cases we used the 1988 estimate for employment, from which we
derived the number of enterprises by assuming that each enterprise has 5 employees on average.  The gross
value of output and value added was mostly derived by taking the ratios of gross output and value added
per employee for enterprises with 1-9 employees to those with 10-19 employees from Petites Entreprises

                                                  
12. Due to space constraints, the appendix tables do not show the data for 2-digit ISIC-categories.  These

can be derived as the sum of their three-digit components, however.  In those cases where the three-
digit components were estimated, the 2-digit data were available from the original sources.

13. The appendix tables are presented according to the ISIC classification.  The industries corresponding
to each ISIC code are shown in Table 5 of the main paper.
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..., which were applied to the 10-19 employees from the Enquête annuelle d'entreprise.  The estimates for
the enterprises of 1-9 employees are not very reliable and include handicraft ("artisanat").

France 1977

Source:  For enterprises with 10 or more employees:  Ministere de l'industrie, Enquête annuelle
de l'entreprise 1977.  The estimates for shipbuilding and aircraft are for 1981, and derived from the same
sources for 1981, applying the size distribution for 1984.  For most industries there was a small residual
category, which we distributed over the size categories on the basis of each category's proportional share in
the total.  In some other cases information on gross output and value added was disaggregated across size
categories on the basis of method (A) described above.

Food products and beverages were obtained from: Ministere de l'agriculture, Enquête annuelle
d'entreprise 1979, industries agricoles et alimentaires.  These estimates are for 1979.  No estimates are
available for tobacco.  Petroleum refining includes the extraction of oil.  Gross output represents sales of
goods and services and merchanted goods.  Value added is at factor cost.

For enterprises with 1-9 employees we used the 1988/1990 ratio of enterprises, employment,
gross output and value added from the 1990 table.

Since in aircraft there was no separation between the categories 1-9 and 10-19, it was assumed
that one third of the totals for the size category of 1-19 employees related to the category of
1-9 employees.

France 1962

Source:  INSEE, Recensement de l'industrie 1963, Resultats pour 1962.  Some information was
disaggregated for size categories according to method (B) described above.

For petroleum refining and aircraft we estimated the productivity for the largest sectors on the
basis of a crude interpolation from the Enquête annuelle d'entreprise for 1984.

Ferrous and non-ferrous foundries were split up on the basis of the information on enterprises,
employment, gross output and value added for 1977.  Petroleum refining includes extraction of oil.  Gross
output represents sales of goods and services and merchanted goods.  Value added is at factor cost.

Germany 1990

Source:  For enterprises with 20 or more employees:  Statistisches Bundesamt, Kostenstruktur
der Unternehmen, Reihe 4.3.1, 4.3.2 and 4.3.3.  Excludes publishing.  We excluded repair and
maintenance activities where possible.  Petroleum and coal products are included in petroleum refining.
For some size categories information was disaggregated according to method (B) described above.

For enterprises with 1-19 employees:  Statistisches Bundesamt, Betriebe, Beschaeftigte und
Umsatz im Bergbau und im Verarbeitenden Gewerbe nach Beschaeftigtengroessenklassen, 1990.
Enterprises and employment relate to "industrielle kleinbetriebe" for the end of September 1990.  Gross
output and value added were derived by using the ratio of sales per person employed (End September) for
1-19 employees in "industrielle kleinbetriebe" to all local units in enterprises with more than
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20 employees.  This ratio was applied to the gross output and value added per employee from the
Kostenstrukturerhebung.

Germany 1977

Source:  For enterprises with 20 or more employees:  Statistisches Bundesamt, Kostenstruktur
der Unternehmen, Reihe 4.3.1, 4.3.2 and 4.3.3.  Excludes publishing.  We excluded repair and
maintenance activities where possible.  Petroleum and coal products are included in petroleum refining.

For some size categories information was disaggregated according to method (B) described
above.

For enterprises with 1-19 employees we used:  Statistisches Bundesamt, Betriebe, Beschaeftigte
und Umsatz im Bergbau und im Verarbeitenden Gewerbe nach Beschaeftigtengroessenklassen, 1977.
Enterprises and employment relate to "industrielle kleinbetriebe" for the end of September 1977.  Gross
output and value added were derived by using the ratio of sales per person employed (End September) for
1-19 employees in "industrielle kleinbetriebe" to all local units in enterprises with more than 20
employees.  This ratio was applied to the gross output and value added per employee was taken from the
Kostenstrukturerhebung.

Germany 1967

Source:  Statistisches Bundesamt, Zensus im Produzierenden Gewerbe 1967, Heft 3.  Excludes
handicraft ("Handwerk").  Excludes publishing.  Petroleum and coal products are included in petroleum
refining.  Office and computing equipment is not shown separately.

For six industries we derived the information for the aggregate from the Zensus ..., Heft 5, which
included "Handwerk".  The estimates for the size categories were derived according to method (B)
described above.

In the case of industrial and other chemicals (as well as pharmaceuticals), radio and TV, and for
motor vehicles, motor cycles and other transport equipment, the distribution among the sectors was based
on the 1977 distribution.

Japan 1990

Source:  MITI, Census of Manufactures 1990, Report by Industries, June 1992.  Ice and animal
feeds were moved from beverages to food products.  Agricultural chemicals were moved from other
chemicals to industrial chemicals.  Electronic data processing equipment was moved from electrical
machinery to machinery n.e.c..  Industrial trucks were moved from transport equipment to machinery
n.e.c..  Some information was disaggregated for size categories according to method (B) described above.
For petroleum refining and aircraft we estimated the productivity for the largest sectors on the basis of
crude extrapolation from smaller size groups and the overall productivity level.
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Japan 1975

Source:  MITI, Census of Manufactures 1975, Report by Industries, October 1977.  Plastic
products were separated from leather and leather products.  Agricultural chemicals were moved from other
chemicals to industrial chemicals.  Electronic data processing equipment was moved from electrical
machinery to machinery n.e.c..  Industrial trucks were moved from transport equipment to machinery
n.e.c..  Value added was derived as the difference between the value of shipments and material inputs.

Some information was disaggregated for size categories according to method (B) described
above.  For petroleum refining we estimated the productivity for the largest sectors on the basis of crude
extrapolation from smaller size groups and the overall productivity level.

Japan 1967

Source:  MITI, Census of Manufactures 1967, Report by Industries, October 1969.  Plastic
products were separated from leather and leather products.  Agricultural chemicals were moved from other
chemicals to industrial chemicals.  Electronic data processing equipment was moved from electrical
machinery to machinery n.e.c..  Industrial trucks were moved from transport equipment to machinery
n.e.c..  Value added was derived as the difference between the value of shipments and material inputs.

Some information was disaggregated for size categories according to method (B) described
above.  For petroleum refining we estimated the productivity for the largest sectors on the basis of crude
extrapolation from smaller size groups and the overall productivity level.

United Kingdom 1990

Source:  Business Monitor, Report on the Census of Production 1990.  Gross output and value
added for businesses from 1-100 employees was not subdivided.  We therefore applied method (A)
described above to obtain gross output and value added.  For some additional size categories information
was disaggregated according to method (B) described above.

United Kingdom 1977

Source:  Business Monitor, Report on the Census of Production 1977.  Gross output and value
added for establishments from 1-100 employees was not subdivided.  We therefore applied method (A)
described above to obtain gross output and value added.  For some additional size categories information
was disaggregated according to method (B) described above.

United Kingdom 1968

Source:  Department of Trade and Industry, Business Statistics Office, Report on the Census of
Production 1968.  The category 1-20 employees represents to 1-24 employees and can therefore not
directly be compared with the estimates for 1977 and 1990.  The estimates for 20-49 employees refer to
the category of 25-49 employees.  Almost all industries also had an entry on "unsatisfactory returns".
These were proportionally distributed over the other size categories.
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For some size categories information was disaggregated according to method (B) described
above.

United States 1987

Source:  US Dept. of Commerce, 1987 US Census of Manufactures

Some information was disaggregated for size categories according to method (B) described
above.

United States 1977

Source:  US Department of Commerce. 1977 US Census of Manufactures, 1979.

Some information was disaggregated for size categories according to method (B) described
above.

United States 1967

Source:  US Dept. of Commerce, 1967 US Census of Manufactures, 1971.

Some information was disaggregated for size categories according to method (B) described
above.
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Table A.1.  Percentage share of information based on estimation procedures

Enterprises/
establishmentsa Employment

Gross
value of
output

Value
added

France (1962) 1 5 5 6
France (1977) 73 12 13 11
France (1990) 80 16 25 31

Germany (1967) 20 36 35 38
Germany (1977) 3 13 19 18
Germany  (1990) 5 13 20 17

UK (1968) 0 6 12 8
UK (1977) 0 2 16 17
UK (1990) 0 1 21 23

Japan (1967) 0 0 0 0
Japan  (1975) 0 1 2 3
Japan (1990) 0 1 3 3

USA (1967) 0 1 2 1
USA (1977) 0 0 1 0
USA (1987) 0 1 1 1

a) France, Germany and United Kingdom are enterprises; Japan and United States are establishments.
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