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[T]he labour of the manufacturers fixes and realizes itself in some particular subject or vendible

commodity, which lasts for some time at least after that labour is past. ... The labour of the menial

servant, on the contrary, does not fix or realize itself in any particular subject or vendible commodity. His
services generally perish in the very instant of their performance, and seldom leave any trace or value

behind them, for which an equal quantity of service could afterwards be procured. (Smith, 1776, II.iii,

p. 330)
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Figure 1: Shares of knowledge-based services in total intermediary inputs (at current prices)
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Sources: OECD, national statistical offices; own calculations.
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Current Prices Manufacturing Distribution Knowledge-

based services

Personal and

social services

Other sectors Total

Denmark
1972 5% 18% 31% 14% 12% 11%

1977 6% 18% 29% 16% 11% 11%

1980 6% 16% 30% 17% 12% 11%

1985 7% 16% 37% 19% 15% 13%

1990 9% 18% 42% 24% 24% 19%

1995 10% 32% 50% 51% 20% 29%

France
1972 9% 31% 58% 17% 18% 17%

1977 10% 32% 58% 19% 19% 18%

1980 11% 32% 59% 22% 19% 20%

1985 14% 33% 62% 25% 21% 23%

1990 19% 38% 75% 29% 28% 34%

Germany
1978 9% 39% 48% 18% 13% 16%

1986 13% 43% 56% 25% 18% 22%

1988 15% 44% 57% 27% 20% 24%

1990 16% 47% 59% 30% 21% 26%

1991 2% 24% 53% 8% 7% 11%

1995 3% 26% 48% 9% 7% 12%

Japan
1970 5% 32% 24% 8% 7% 8%

1975 6% 33% 36% 11% 8% 11%

1980 5% 32% 34% 12% 9% 11%

1985 6% 39% 46% 15% 12% 14%

1990 7% 39% 54% 21% 15% 17%

The Netherlands
1972 5% 22% 49% 14% 6% 9%

1977 5% 25% 50% 18% 7% 10%

1981 5% 25% 50% 20% 8% 11%

1986 8% 29% 54% 21% 8% 13%

1990 15% 31% 45% 25% 7% 20%

1993 17% 32% 47% 26% 8% 22%

1995 17% 38% 56% 56% 9% 31%

1998 20% 46% 63% 33% 12% 33%

United Kingdom
1968 3% 12% 30% 18% 2% 5%

1979 3% 17% 36% 17% 2% 7%

1984 8% 25% 47% 26% 9% 15%

1990 15% 31% 64% 20% 12% 26%

1992 12% 33% 68% 25% 15% 29%

1995 12% 32% 68% 22% 16% 29%

1996 13% 32% 67% 22% 16% 29%

1997 14% 34% 67% 22% 17% 30%

USA
1972 8% 41% 59% 26% 13% 19%

1977 6% 35% 56% 22% 11% 16%

1982 7% 32% 59% 24% 14% 19%

1985 8% 38% 59% 28% 14% 21%

1990 10% 40% 64% 32% 16% 26%

1992 10% 47% 67% 39% 19% 30%

1996 10% 47% 68% 40% 19% 31%

Sources: OECD, national statistical offices, own calculations.
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Table A.1b: Shares of knowledge-based services in intermediary demand (constant prices)

Constant Prices

1980, 1995

Manufacturing Distribution Knowledge-

based services

Personal and

social services

Other sectors Total

Denmark

1972 5% 14% 28% 13% 11% 9%

1977 6% 16% 29% 16% 11% 11%

1980 6% 16% 30% 17% 12% 11%

1985 7% 17% 37% 18% 15% 13%

1990 7% 16% 41% 22% 19% 15%

1995 10% 32% 50% 51% 20% 29%

France

1972 8% 28% 58% 18% 17% 16%

1977 9% 30% 58% 19% 18% 17%

1980 11% 32% 59% 22% 19% 20%

1985 13% 33% 62% 24% 21% 22%

1990 15% 34% 74% 27% 24% 29%

Germany

1978 9% 37% 48% 18% 13% 16%

1986 12% 41% 55% 25% 17% 21%

1988 13% 42% 57% 27% 18% 23%

1990 14% 45% 59% 29% 19% 24%

Japan

1970 5% 31% 24% 9% 8% 9%

1975 7% 36% 39% 14% 9% 12%

1980 6% 33% 35% 13% 10% 12%

1985 6% 39% 46% 15% 12% 14%

1990 6% 34% 51% 18% 13% 15%

The Netherlands

1972 4% 20% 47% 13% 5% 8%

1977 5% 23% 49% 17% 7% 10%

1981 6% 26% 52% 21% 8% 11%

1986 6% 28% 53% 20% 8% 12%

United Kingdom

1968 2% 11% 29% 17% 1% 4%

1979 4% 19% 33% 18% 2% 8%

1984 9% 27% 48% 27% 10% 16%

1990 12% 30% 59% 22% 10% 22%

USA

1972 7% 34% 53% 23% 10% 15%

1977 6% 33% 55% 21% 10% 15%

1982 7% 32% 59% 24% 14% 19%

1985 7% 36% 58% 26% 12% 19%

1990 8% 35% 60% 28% 12% 21%

Source: OECD, own calculations.
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Gross Output Technology Consumption Investment Net exports

Denmark 1972-1990 (constant prices 1980)

Manufacturing industries 1.38 -0.61 0.83 0.44 0.73

Distributive services 1.87 -0.23 0.63 0.16 1.32

Knowledge-based services 2.64 0.87 1.50 0.05 0.22

Personal and social services 1.40 -0.06 1.27 0.02 0.16

Other Sectors 1.48 -0.18 1.43 -0.34 0.57

France 1972-1990 (constant prices 1980)

Manufacturing industries 1.44 -0.28 1.69 0.51 -0.47

Distributive services 2.25 0.27 1.71 0.09 0.18

Knowledge-based services 3.49 1.75 1.78 -0.02 -0.02

Personal and social services 2.65 0.21 2.40 0.02 0.03

Other sectors 1.69 -0.45 2.13 -0.16 0.17

Germany 1978-1990 (constant prices 1985)

Manufacturing industries 1.84 0.00 1.01 0.79 0.04

Distributive services 2.31 0.11 1.57 0.28 0.35

Knowledge-based services 3.82 1.79 1.80 0.21 0.02

Personal and social services 1.88 0.26 1.43 0.11 0.08

Other sectors 1.21 -0.65 1.38 0.50 -0.03

The Netherlands 1972-1986 (constant prices 1980)

Manufacturing industries 2.47 0.16 1.15 0.49 0.67

Distributive services 2.24 -0.07 0.83 0.23 1.25

Knowledge-based services 3.90 1.18 2.11 0.29 0.31

Personal and social services 2.47 -0.05 2.37 0.04 0.12

Other sectors 2.39 0.48 1.49 0.25 0.17

The Netherlands 1986-1990 (current prices)

Manufacturing industries 4.77 -0.11 0.99 0.83 3.05

Distributive services 5.71 1.06 3.06 0.51 1.08

Knowledge-based services 7.61 2.14 3.74 0.64 1.09

Personal and social services 3.67 0.13 3.52 0.06 -0.03

Other sectors 1.49 -1.48 0.18 2.46 0.34

The Netherlands 1990-1993 (current prices)

Manufacturing industries 0.54 -0.90 1.88 -1.55 1.11

Distributive services 6.58 -0.11 4.29 0.26 2.14

Knowledge-based services 8.15 0.79 6.20 0.45 0.71

Personal and social services 5.93 0.16 5.74 0.04 -0.02

Other sectors 1.50 -0.65 1.65 0.02 0.49



- 16 -

(�)���#&+,�-������	�����������������������������������
��������������������	� ���������$

Gross Output Technology Consumption Investment Net exports

The Netherlands 1993-1995 (current prices)

Manufacturing industries 5.12 -0.50 1.20 1.50 2.92

Distributive services 4.63 0.31 3.11 0.32 0.90

Knowledge-based services 8.06 1.59 5.03 0.77 0.67

Personal and social services 3.65 0.01 2.48 0.34 0.82

Other sectors 3.33 -0.95 1.34 1.74 1.19

The Netherlands 1995-1998 (current prices)

Manufacturing industries 4.16 -0.24 1.57 0.42 2.41

Distributive services 6.98 1.76 4.84 0.47 -0.08

Knowledge-based services 11.83 3.69 5.06 2.07 1.00

Personal and social services 3.87 -0.10 3.92 0.17 -0.13

Other sectors 3.86 -0.45 1.97 2.19 0.15

United Kingdom 1968-1990 (constant prices 1980)

Manufacturing industries 1.03 1.46 1.24 0.60 -2.28

Distributive services 2.18 0.86 1.86 0.27 -0.81

Knowledge-based services 3.50 3.11 0.81 -0.11 -0.30

Personal and social services 3.56 0.57 3.26 0.04 -0.31

Other sectors 1.80 0.90 0.73 0.52 -0.35

United Kingdom 1992-1997 (current prices)

Manufacturing industries 7.33 0.32 5.11 1.94 -0.04

Distributive services 9.19 2.48 5.86 0.62 0.22

Knowledge-based services 9.61 2.36 5.38 0.86 1.02

Personal and social services 8.47 3.07 5.24 0.16 0.00

Other sectors 4.38 -1.02 2.65 2.46 0.28

Japan 1970-1990 (constant prices 1985)

Manufacturing industries 2.79 -0.37 1.86 1.22 0.08

Distributive services 2.99 0.13 2.17 0.73 -0.04

Knowledge-based services 3.29 0.80 2.06 0.47 -0.04

Personal and social services 2.72 -0.31 2.79 0.38 -0.13

Other sectors 2.30 -1.52 2.08 1.86 -0.12

USA 1972-1990 (constant prices 1982)

Manufacturing industries 1.56 -0.38 1.58 0.64 -0.27

Distributive services 2.81 0.33 2.03 0.24 0.21

Knowledge-based services 2.74 0.51 2.00 0.17 0.06

Personal and social services 2.68 0.03 2.57 0.06 0.03

Other sectors 0.87 -0.59 1.54 0.38 -0.47

USA 1992-1996 (current prices)

Manufacturing industries 6.08 0.88 3.41 3.08 -1.29

Distributive services 7.68 0.80 4.98 1.62 0.29

Knowledge-based services 8.72 1.09 5.15 2.31 0.16

Personal and social services 6.62 0.22 6.12 0.28 0.01

Other sectors 5.69 -0.56 3.39 3.60 -0.74

Sources: OECD (available at constant prices), national statistical offices (current prices only), own calculations.
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1

In the developed nations, the shares of manufacturing in total employment typically peaked between the years

1964 and 1975. The individual peaks differed between countries, ranging for instance from a comparatively low

level of 34 % in Canada or 36 % in the USA (both in 1966) to 49 % in Germany (1970). For detailed information

see Feinstein (1999).

2 See e.g. Bermejo-Rubalcaba (1999).
3

In contrast to �artificers, manufactures and merchants�, whom Smith considered as �productive� labour, he

referred among others to menial and public servants, �protection, security, and defence�, �churchmen, lawyers,

physicians, men of letters of all kinds�, �musicians�, etc., 1776, IV, ix, p. 331) as �unproductive� labour.

4 For a thorough assessment on the role of services in economic thought see Delaunay and Gadrey (1992).
5

Remarkable exceptions are the contributions of Fritz Machlup (1962, 1980).

6 Sapir (1993) offers an interesting typology of the different modes of interaction between the users and suppliers

of services, which successfully brings together relevant aspects from the field of industrial organization as well

as international economics.

7 This also corresponds to Mankiw�s definition of knowledge as �understanding about how the world works��.

See Mankiw (1995, p. 298).
8

While our focus is on factors explaining observable shifts in the sectoral composition of gross output, our

approach does not allow us to deal with the related question of the determinants of shifts in employment. In

terms of employment and apart from the above factors, the rise of the service industries might to some extent be

caused by differences in productivity growth related to the arguments known as Baumol�s �cost disease�

(Baumol, 1967, 1985). The measurement of structural change due to cost-based effects on employment is not

captured by the subsequent calculations.
9

An interesting explanation for the different saturation levels is reported in Delaunay and Gadrey (1992) who

quote Heinrich Storch (1766-1835) for observing that �..there is no type of material good, which becomes more

useful the more of it one has, whereas most internal benefits become more useful, the more one takes part in

them� (Storch, 1823, p. 236, quotation from Delaunay and Gadrey, 1992, p. 27).
10

For related empirical work based on input-output analysis see e.g. Barker (1990), Driver (1994), Tomlinson

(1997), Kratena (1998), or Brus et al (1999).
11

We must be aware of the somewhat restricted comparability of input-output data both between countries and

over the course of time, as the methods used in constructing them differ. We should also suspect that the rising

shares of knowledge-based services are partly due to improved statistics, although this in itself has been

motivated by the growing awareness of their importance.
12

This effect was strongest in the UK prior to the 1990s. This tendency, however, cannot be characterised as a

general trend for developed economies. Manufacturing growth in other nations, such as Germany, the

Netherlands, Denmark, and Japan has consistently enjoyed positive impulses generated by foreign trade. We

additionally observe that, for instance, both in France and the USA, an improving foreign trade position has

positively contributed to output growth in the distribution related services. In the UK, at least from 1992

onwards, a similar shift in comparative advantage appears to have favoured the growth in knowledge-based

services.
13

The decomposition also shows that the contribution of final demand (net of exports) to output growth is

largely dominated by (public and private) consumption. Investment demand, which quantitatively plays a minor

role, only has a substantial impact in manufacturing and other sectors such as construction and utilities, where in

general more tangible and durable goods are produced. The recognition of intangible durable goods in the

systems of national accounting is however still in its infancy. The high contribution of investment demand to the

growth of knowledge-based services in the recent years in the USA and the Netherlands already seems to reflect

an effort towards their better recording.
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