A list of Working Papers on

the last pages

No. 176, 1987
SERVICES IN INDUSTRY
- AN INTERNATIONAL COMPARISON
by
Tomas Pousette

This 1is a preliminary paper. Com-
ments are welcome.

April, 1987



{
[
|

SERVICES IN INDUSTRY - AN INTERNATIONAL COMPARISON

The service sector has been increasing in most developed scono-
mies during the last 20 years. This is particularly true for zervice

employvment, but also for service production. It is & general view

e,

that the service content within manufacturing industry has also
increased. By this is usually mesnt the industrisl firms’ purchase

and internal production of services, as well as sales of services.

In this paper we compare the service activity In manufacturing
industry in eight Eurcbean countries.] Services can be produced
either within or outside the Iirm. Therefore we study both the
internal production of services and the purechase of services by
manufacturing industry. The purpose of the paper is {irstly to see
if the service intensity is different beiween countries. Secondly, if
there gre differences, can these be explasined by economic facts.
Several hypotheses have been put forward to explain the demand
for services by manufacturing firms and the trade-off between
internal productional and purchase on markets. Here, we st some
ef these hypotheses, e.g. concerning technological sophistication,
firm size and organisational structure, unceriain or slow economic

growth and flexibility on the labor market.

The psper is organized as follows. In seetion 1 dats on the
purchase of services by total manufacturing industry is presented.
The internal production of services is treated in seetion 2. In
getion 3 varicus explanations of the demand for services are
analysed. The paper ends with summary and conclusions in section
4.

Germany, France, Italy, the Hetheriands, Belgium, the United
Kingdom, Denmark and bw@aéeﬁ,



i Purchase of services

Manufacturing indusiries’ purchase of services presented here is
based on an annual inguiry esrried outl by the statistical office of
h

the enterprise, defined as the smallest legally autonomous unit.

o
o

European Communities (BEurosta?).™ The basic reporting unit is

Total sepvices purchased are divided into industrisl and other

(nor—-industrial) serviess. The coverage of sach of these concepis

is given in the appendix.

The siatisties refer to costs incurred by industrial enterprises
directly in their trade In services with other enterprises. They do
not cover costs incurred by industrial producers indirectly through
the activity of externalized, l.e. legally separate, but still closely
related specialized service companies. This means that the
organization of the enterprise affects the statistics. II service
activities are kept within the {irm, thelr gm%éase and sales of
services are included whereas, if service activities are organized
in separate companies, their purchase and sales of services are

not inciuded. This should be kept in mind when comparing the

data from varicus countries.

Services received by manufacturing indusiry vary considerably
between the observed countries, as can be seen Ifrom Figure 1. In
France and [faly services purchased amounted to 21.6 % re-
gspectively 16.1 % of turnover in 1983, while the corresponding
figure for Belgium and Sweden was only 9.4 % respectively 8.7 %.
The purchase of services, as s share of turnover, has increased

during the period 1975-80 in all countries, except Belgium and the

¢

Hetheriands.

Non-industrial services account for about 70 percent of the total

W»

amount spent on servicss {(see Table 1), The share was iairly
stable in the period 1975-83 except in the United Kingdom where
it increased from 61.7 to 68.8 %. The Increase In services

purchased as s share of turnover in the United Kingdom and

s,

é = * 3 2 P

* The exeepiion is Swedsn where dats have been taken from
national Input-cutput siatistics. These are In accordance with
other Swedish survey data (Pouselte and Lindberg, 1885
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Denmark is Iargely explained by the growih In non-industrial
services. In Germany, France and [taly the purchase of both

industrial and non-indusirial services show an increasing share of

turnover.

There is clearly a general tendency for services purchased 1o
increase faster than the turnover although the development for

etween countries. These

[

different service ecalegories varies
numbers should, of course, not be regarded as too exact. The
definition and reporting of services purchased probably differs

ewhat between countries. Nevertheless, the observed variation
is s0 great that it ecan hardly be explained only by different

definitions and measurement errors.

2 Internal production of serviees

Services «¢an either be produeced internally or purchased on
markets. The [actors assumed Io determine the irade-off betwesn
internal production and externalization will be taken up later. In
the preceding section the purchase of sepvices In industry was
shown to vary largely between the studied couniries. There are
two possible explanations 1o this variation. First, the total use of
services may actually be gquite different. Alternatively, service
levels may be similar, but a2 high level of internal service

production may compensate for low purchases.

The internsl production of serviees in industry is hard to measure,
Here we use the share of salaried employees as a rough measurs
ol the internal service production. This proxy is of course open o
many objections, bul can at least give scome indiecation of the
magnitude of service production within manufacturing industry.
From Table 2 we see that the tendeney of an increasing share of

alaried emplovees In manufacturing industry is the same in all
countries. The share is about the same In the couniries observed,
except Italy where it is muech larger. it is notable that Italy also
has the second highest share of services purchased in turnover of

the countries in the group.



The

o]
juoto

classification of total employment into salaried employvees and
operatives i, as mentioned, a very rough way 1o measure the

s

arvice activity within {irms. Wage-earners may be employed in

(€3]

service [unections and salaried employees in noreservice [uneciions.

A funetional eclassilication of occupations may therefore give

additional informsation about the internal production of services in
manufacturing industzy
In Table 3 manuiscturing employment has been divided into [live

oeeupational calegories. The first four categories are here Dbroadly
defined as service occupations. It should be cobserved that the data
in the two country groups refer 1o different vears and have been
taken from different data sourees, which may impalr compara-
bility. There are large differences Dbetween countries in the

%

betwesn Internsl

cecupational profiles. Yet, these data also offer little indication
production and externa

purchases of services,
To sum up, there iz no evidence {rom these dala that countries

which buy lttle services on markeis, have g larger internal

production of services. Therefore the conclusion has to be that the

[54]

ervice intensity in the manufscturing sector is different between
countries. In the next section we will fest various hypotheses to

see if this difference can be explained.

It should be noted., however, that the conclusion above is bBased on
aggregate data. From Swedish micrcodata, on 103 manufacturing
firms, & negsative correlation (~0.40) was f{ound betwesn internal
and external service intensity {(Poussile and Lindbergz, 1885. In
this study firms were asked in & survey to divide total labor costs
gecording  to seven [unctions. Internal serviees were broadly

defined as all labor costs applied, exeept for factory production.
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3. Explanations of manufacturing demand for services

3.1 Braneh structure

3

Service intensity is generally mueh higher in certain branches of

9‘“’"’3

industry, e.g. manufscturing of olfice and dats processing
machinery, than in others. To what extent can the differences in

national industrial structures explain the differences in services

purchased? Let us me that the branch structure in the variocus
countries is the same and equal to the aggregate structure for the

s

seven countries.” The service purchase calculsfed In this way is

compared to the actusl numbers in Table 4. The effect of differ—
ences in branch siructure is of minor importance. For the

Netherlands and Denmark, where the structural effeect ig largest,
services received relative to turnover incresse with only one

percentage point.

Even if diffsrences in branch structure between countries are
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taken intc account, the large diffesrence

3.2. Technological sophistication

A possible explanation to the differences in use of services in
industry could be differencses in technological 5%?@%’6?&&??@%" The
hypothesis is that more technologically advanced production needs
more services for R&D, internal coordination, marketing ste. To
some extent the tiechnological scphistication in manufacturing
industry ig inherent in the branch struecture. It could be, however,

that the same branches in different countries are nol equally

* Sweden is excluded here, since no comparable data on servics
purchase for different branches are svallable.

7 . .
= Bee rpreferences in
technical e%zgﬁg@ as & ma
for services.

for studies which stress
nt of manufacturing demand




technologically advanced,

The technologieal sophistication in industry is difficult to mesasure,

3

Here we use R&D expenditure as a rough proxy. There iz no

@]
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pogitive correlation between R&D eypenditure and purchase

-
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services {(see Table 53~ Sweden and the United Kingdom have the

highest R&D intensity but a relatively low external service
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ntensity, while Italy has the lowest R&D expenditurs relative 1o
value added bul the second highest external service share. The
United Kingdom heas four times as high R&D intensity as Italy but
only 80 % of the share of external services purchased in Italy.
This admittedly crude measure of technological sophistication does
not confirm the hypothesis that this variable iz an important

determinant of the externalization of services in manufacturing.

3.3 Firm size

It has Deen argued thal firm size explains both the total demand
for services and the internalization of services. The more specisl-
ized or more advanced the services, the more likely it is toc be
demanded by larger firms. The tendency in large firms, as shown
by Chandler (1877 and 1881) is to internalize f{unetions to exploit
possible economies of scope. Stanback et al. {(1981) stress that

lzsrge firm size is & necessary but not suffieient condition for
internalization, because thers must exist a certaln minimum

irequency of demsand to justily specialization within the firm.

The hypothesis iz then that the demand for services in industry

ineresses with the share of large firms in industrial production. A

high conecentration of production to large {irms could also mean
pur

that less services are hased on marketls and more services are

between service activity and
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2
8
]
48
foomt
(vark
[w}
w

internalized. To test
firm size the distribution of enterprises in {ive countries is
compared in Table &, The enterprise is, as mentioned, defined as

the smallest legally sutonomous unit. Manufacturing subsidiaries

The estimated ecuation is given in Table 10.
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are accordingly classified as separate enterprises, which means
that the concentration to large f{irms i3 underestimated. To the
extent that subsidiaries are integratsd in the service activity of

the parent company, the data will contain less information for our

The couniries can be broadly classified in two groups: ons with
higher concentration to large firms (Germany, France and the
United Kingdom) and the other with lower concentration (Italy and
the Metheriagnds). The purchase of services relative fo furnover is,

however, not homogeneous In the two calegories. Francee and

e}

Italy, where manufacturing industry relles most intensively on

purchase of services, are e.g. not in the same group.

To further explore the effecis of large firms on the demand for

ot
4

services we slso use another complementary measure, namely the
share of the five, ten and twenty largest manufacturing firms
relative fo total industrial employment. For four o¢f the [five
countries compared in Table 7 the share of large firms In indus-
trial employment is sbout egual. The exception is Sweden, where
the industrial sector is much more dominated by large firms than
in the other countries.

Thus, between Germany, France, Italy and the United Kingdom
firm size does not seem 1o explain the differencss in demand for
services. Sweden's high conecentration o large firms could possibly
indicste that services are internslized to s larger extent than in
the other countries. However, as shown in section 2 the share of

3,

higher

ey
e

salaried employees does not confirm the assumption of s

[

o

share of internally produced services in Sweden

d.4 Organization of firms

o]

Closely related to the question of firm size iz the question of

o o
£y o

organization of large {irms. Petit {18886) has suggested that the

el

growth of producer services is the result of diffusion of new



organizational practices which facilitates extension of servicss fo

firms. The change from functionsl (U-form) organization structures
e multidivisionsl (M-form) structures in particular, is thought to
have stimulated the demand for services to firms. With mors
decentralized decisionmaking In large firms the opurchase of
services is supposed 1o have bDeen made easier. Seversl studies

o

agree that the widespread establishment of M-form structure in

™

Europe took place at the end of the 1980s.

The proportion of the top hundred nonfinaneial firms that had a
multidivisional form of organization in the beginning of the 1970s
in various countries is shown in Table & It should be observed
that there are seversl variants of muliidivisionsl organization and
that the classification may differ between studies. The numbers in
the wvarious studiss reported for France and particularly for Ifaly
show grest dispersion. There s no evidence from these dala
however, that manufseturing firms in countries with high reliance
151

on purchase of services, like Franee and Italy, should have s more

decentralized organization structurs.

The data in Table § refer to the situation in the beginning of the
18708, More recent sample dats for Germany show that the share
of multidivisional firms has stopped increasing and evened out
around 60 percent 1975-1980 {(Cable and Dirrheimer, 1383). For the
other countries I have not found date for the last 10~15 years,
Thus, it is possible that the picture from the sarly Seventies has
changed and that manufascturing companies in France and Itsly
have adopted the multidivionsl orgsnization form to a larger

extent than e.g. in Germany.

Acecording to Armour and Teece (1878) the percentage of U.S.
firms in thelr sample with multidivisional organization form
lattened out at 78 percent in the early Seventies. Since the
M-~form organization was adopled earlier in the US than in Europe
this could perhaps be taken as an indication of the maximum

penetration of the M-form.



Even if the organization structure in firms does not differ signifi-
cantly belween couniries, this does not exclude that the attitudes
towards decentralized decisiornmaking differs, which may have an

e externalization of services.

3.5 Labor market flexibility
The decision to produce serviceg internally or purchass them
externally could alsoe be aflfected Dy the nature of indusitrial
relations, a view stressed e.g. by Willlamson {13813 Collective
agz*%emen‘%@ and labor law could have an effect on the tradeolf
etwesen Iinhouse sand exiernsl service production. The more
stringent the contracts on the labor market, the more one would
expect firms to rely on oculside supply of services. Ideally one
would like fo have an index of the {lexibility on the labor market
in different countriss, takin intc account laws, agreements,
restrictions on firing persons ete. In the sabsence of such a
measure we will use the unionization rate as an indiecation of the
strength of the semplovee side on the labor marketl. This means
that the labor market legisiation is not directly inciuded, which is

of course g sericus drawback.

The hypothesis is that a high unionization rate should be positively
correlated with the externalization of services. In the eight
countries studied the unionization rate is highest in Bweden, 80
percent, and lowest in France, 20 percent (see Figure IZ). The

figure shows that thers is no positive correlation between th

[0

oty

undonization rate and services purchased as a percentage o©
1

turnover. On the contrary, there is & negative correlation.” This
could perhaps indicate that by a high degree of unionism, unions

2

have been powerful enough to hinder the externalization of
services, However, one should remember that the unionization rate
is only an Iimperfect measure of the relations on the labor
market, In spite of the relatively low unionization rate in Italy,
job security beacked by legislation, is stronger in Italy than in

most other countries (Bratt, 19872

* The estimated equation is given in Table 10.
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To sum up, these admittedly weak dats indieate that the contrac-
tual setting on the labor market may be important for the
decision to externalize services in indusiry. The effect of a high
unionization rate seems o detfer rather than foster the purchase

services.

oy

G

3.6 Economie growth and uncertainty

It has been argued that in periods of uncerisin or siow sconomic
growth exiernalization of services is more }Ef».{%}fy%i High uncertainty
encourages firms 1o reduce investment in service f{unctions that
are less strategically essential to the {irm. To fest this argument
the annual growth rate of indusirial production and the variation
in the annual percentage changes were compared with the change
in services purchased as a share of turnover {(see Table 8.

i all have about the

e

CGermany, France, the Netherlands and Belgi
same growth rates and variation in the annual growth rates in the
ohserved period. 8till, thoze countries show widely varying
tendencies in the development of fotsl services received. The cost
of services purchased ineressed in Cermany and France but
decreased in the Netherlands and was constant in Belgium. The
two countries with the largest increasse in the share of services
received, Italy and the United Kingdom, show wholly opposite
development of industrial production in the period studied, with a
vearly increase of 2.1 % in Itsly and a vearly decrease of 1.1 %
in the United Kingdom. During the observed period the correlation
is rather weak between the growth and fluctustion in industrial
production on the ong hand and externalization of services in

manufacturing on the other.?

* Krolis (1986) refer to a number of studies advoeating this view.

2 The estimated equation iz given in Table 10.

Jos



4 Summary and conclusions

In this paper the purchase of services by manufacturing {irms was
shown U0 vary largely beiween Euvopean countries. The internal
production of services in manufscturing, measured by various
proxies, did not seem to be higher in countries with low purchase

here is a difference in

o

of services on markets., This indieates that

e

otal service intensity between countries.

Many a priori convineing arguments have been suggested to explain
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aper we iesied some
of these hypothesis, e.g. concerning the effects of technological
sophistication, firm size and organizational form, indusirial rela-

tions on the labor market and economic growth. The explanstory

r of each of these faectors was found to be rather wesk. One
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sxeeplion was Industrial relations, where a negative correlation

was shown betwesen the unionization rate and the purchase of

es. Some of the resulls are summarized in Table 10,
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Thus, it seems that one has to resort to other than economic
factors to explain the difference in servies intensity between
countries. Firstly, the statisties on services in manufacturing are
far from satisfactory. This is especially crucial in an intercountry
comparison. It is possible that scme of the variation in servies
intensity between countries stems from differences in definitions
and classifications. Some of the data for the explanalory variables

are also rather wesk. Secondly, mamuacturing firms' demand for

services may be affected not only by economic factors, but also

5

by eculture, tradition, attitudes ete. These factors are of course

o
Y

very hard to quantify. Hopefully further research can shed more

light on the determinants of menufacturing demand [or services.
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APPENDIX

DEFINITIONS OF VARIABLES

Purchase of industrial services

This item includes the value, at actual ecost incurred, but exclud-
ing deductible VAT, of sll work which the enterprise has had done
by others on materials in its property, as well as sums paid 1o
others for other industrial serviees received, sueh as current work
on repair and maintenance, including that carried out on buildings
and sccommodation rented out, instasllation work, technical
studies, ete., but not the value of installation work on {fixed

assets and the value of major repairs.

Purchase of non-industrial services

This item inciludes expenditure made, exciuding deductible VAT, by
the enterprise for non-industrisl services received, such as, costs
for legal and saccounting assistance, royaities for patents and
licences based on production (but not the value of buying, on a
permanent title basis, patents and licences, since this value forms
part of the non-material assets of the enterprise), insurance
premiums, expenditure for board and assembly meetings, contribu~
tions to professional organizations, postal, telegraph and telephone
charges, sums psid for the transport by others of own-made
goods, expenses incurred for the transport - made by others -~ of
salaried personnel between their residence and plasce of work,
advertising costs, commercial ftravelling expenses, ftravel and
subsistence expenses, fees and commissions paid fo persons not
belonging fto the declaring unit, bank charges, excluding interest
payments, information charges, amounts paid for leasing capital

goods, non-residential bulldings and fransport equipment.
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Table 1 Purchase of industrial and non-industrial services in
manufacturing in various eountries 1975 and 1983

Percent of turnover

1975 1983
Non~— Non-
Indust~ indust- Indust~ indust-
rial vial Total rial rial Total

services services seyvices seyvices seryvices seyvices

Germany 3.0 5.1 12.1 3.4 9,6 13.0
France 5.6% 14.78 20.3% 6.1 15.5 21.6
Ttaly 3.9 9.7 13.5 5,2P 10,99 16,10
Netherlands 3.9 9.2 13.1 3.1 8.6 11.7
Belgium 3.5 5.9 9.4 3.30 6.10 9,4P
United Kingdom 2.3 4.5 7.3 3.1 7.2 10,2
Denmark 2.7 7.5 10.2 2.9 8.7 11.6
Sweden e e 5.6% - - 6.Sb
3 1977

% 1982

€ 1976

Hote: Definitions of industrial and non-industrial services are given
in the appendix.

Source: Structure and activity of industry, amnnual inguiry, EUROSTAT.
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Table 2 Salaried employees in manufacturing in various coun—

tries 1975, 1980 and 1983

Percent of total employment

1975 1980 1983
Germany?® 27,8 29,6 31.7
Italy? 34.4 35.8 -
Belgium® — 29.3 30.3
United Kingdond 27.9 30.6 32.1¢
Denmark’ 27.8 28.5 30.0
Sweden® 27.8 29.5 30.6

&

local units of enterprise with 10 or wmore persons engaged

1975, with 20 or more persons engaged 1980 and 1983

b

number of persons in enterprises with 20 or more persons

engaged; number of salaried emplovees in enterprises with 50
or more peysouns engaged

c

d

=t

&

estimates derived from social security records
all establishments

1982

establishments with 6 or more ewmplovees

establishments with 5 or more emplovees

Source: Industrial Statistics Yearbook, asnual, Vol. 1, United
Nations.
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Table 3 Empioyment by occupation in manufseturing In  vari-
ous countries in the 1970s and 1980s

Percent of total employment

APT Clerical Sales Service Total Other

(13 (2} {3} (&} {(1}-(4}
Germany (1984) 12.8 i5.6 4.9 2.1 35.4 64.6
Netherlands {1381} 14.4 13.3 4.9 2.4 35.0 65.1
Denmark (1984) 11.9 16,3 4.3 3.6 30.1 70.0
Sweden (1984)% 20.0 8.9 4.b 2.9 36.2 63.8
France {1978} 28.6 3.4 0.7 2.8 35.5 64,5
Italy (1978} i5.0 6.2 1.3 1.2 23,7 76.3
United Kinsdom (1978} 13.4 11.9 2.3 3.3 30.9 55.0

2 1s51C 2-4

Note: APT includes administrative and managerial, professional, techni-
cal and related workers. Qthey includes production and related workers,
transport equipment opevators and laborers, agriculture, animal, hus-—
bandry and forestry workers, fishermen and hunters., Workers not classi-
fied by occupation {(Germanv, Netherlands and Denmark) have been ex-
cluded.

Sources: Yearbook of labor statistices 1985, ILG, Geneva {(Germany,
Netherlands, Denmark and Sweden), Gershuny and Miles (1383), {(France,
ITtaly and United Kingdom).
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Table 4 Purchase of services in manufacturing in various
countries with average and aetual branch structure
1982

Percent of turnover

Average branch Actual branch

structure structure Difference,

(1) (2} (1)-(2)
Germany 13.0 13.0 G.0
France 21.1 21.4 ~G.3
Italy 15.7 i6.1 0.4
Netherlands 13.5 12.4 i.1
Belgium 16.0 9.4 0.6
United Kingdom 9.8 5.9 ~0.,1
Denmark 12.6 i1.4 1.2

Note: Average branch structure is the weighted average of the
countries branch structure with turnover in European Units of
Account as weights. NACE 26 (man-made fiber industyv) and 33
{manufacture of office machinery and data processing machin~
ery} have been excluded, since no activity was reported in
these branches in some of the countries.

Source: Structure and activity of dndustry, anmual inguiry,
EUROSTAT.



Table 5 R&D expenditure in manufseturing in various ecoun
tries 1975, 1979, 1981 and 1983

Percent of value added

1575 1979 1981 1983
Germany 4.1 4.9 5.4 -
France 4.0 4.3 - ——
Italy 1.5 1.4 1.7 1.8
Netherlands 4.0 4.8 5.6 e
Belgium 3.4 3.8 4,2 e
United Kingdom 4.4 4.8 6.6 -
Denmark 2,1 2.4 2.7 —
Sweden 4,1 5.5 6.3 7.4

Note: Nearest vear depending on availability.

Source: OECD, Science and Technology Indicators, No. 2, R&D,
Iavention and Competitiveness.
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Table & Employment and value added by size of enterprises in
manufacturing in various countries 1981
Percent
Nunmber of Value added
persons emploved at factor cost
20~ 100~ 500~ 20~ 100~ 5060~
99 499 59 439
Germany 14,7 24,6 60.7 12.5 22.5 65.0
France 9.7 25.4 55.0 17.1 22.8 60.1
Italy 24,3 29.1 46 .6 22.9 36.1 47 .0
Netherlands 28.1 32.0 40.0 24,4 31.8 43.8
United Kingdom 15.3 28.6 56.1 12.3 26.6 61,1

Note: Enterprises have been classified in size groups according to
the number of emplovees, Manufacturing include NACE 12, 14, 152,
2=-4 excl 21 and 23,

Source: Structure and activity of industry, data by size of enter-
prises 1981, EURGSTAT 1986.
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Table 7 The five, ten and twenty largest manufacturing firms
in various countries 1983

Percent of manufacturing employment

Five Ten Twenty

largest largest largzest

firms firms firms
Germany 10.8 16.5 21.6
France i1.5 17.1 —
Italy 13.6 15.3 —
United Kingdon® 10.6 16.8 25.5
Sweden 21.6 36.2 46,4

% Shell and Unilever not inciuded

Source: Fortune, statistics put together by Jagrén (1987).
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Table 8 The proportion of the top hundred nonfinancial
companies with multidivisional organisation form in
various counftries 1970

Percent

Cable and
Dirrheimer
Caves (1980 Steer (1973) (1983}

15970 1970-72 1870
Germany 55 e 50
France 54 . 43
Italy 48 — 26
United Kingdom 72 688 —

% Based on 200 companies, of which 9.2 percent were classified
as uncertain

Sources: Caves {(1980), calculated from Table 1 based oun
Thanheiser (1972} Germany:; Dvas (1972) France:; Pavan (1872}
Italy; Channon (1973) United Kingdom. Steer (1973) reported in
Cable and Yasuki (1985). Cable and Dirvheimer (1983) based on
Dvas and Thanheiseyr (1976} and Chandler and Daems (1980).
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Tabie 9 Industrial production and purchase of services in
manufacturing in various countries 1975-83

Standard devia- Total change in

Annual change tion of annual services purchased
in industrial change in indus- as a share of
production trial production turnover

Germany 1.7 3.5 6.9

France 1.4 4,1 1,32

Ttaly 2.1 5.7 2.60

Netherlands 1.7 2.8 -1.4

Belgium 1.9 3.6 0.0P

United Kingdom -1.1 3.7 2.9

Demmark 3.1 3.4 1.4

Sweden 0.1 3.7 0.9%

& 1977-83
b 1975-82
€ 1976-82

Sources: Industrial Statistics Yearbook, annual, Vol. 1, United
Nations and Structure and activity of industry, annual 1nguiry,
FUROSTAT.
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Table 10 Estimated equations for purchase and change in
purchase of services in mamufacturing

Purchase of
services 1983

Change in
purchase of
services 1975-83

Constant

R&D expenditure
Uniconization rate
Annual change in
industrial production
Standard deviation of

annual change in
industrial production

§2

DW

18,13  21.26
(4,73) (3.26)

-1.22 -

{0.97)

- -0.17
(0.06)

0.08 0.51

1.45 2,45

-2.67
(1.84)

-0.40
(0.31)

g.12
(0.47)

0,42

1.51

Note: The models have been estimated by OLS.

parenthesis.

Standard errors

in
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Figure 1 Purchase of services in mamufacturing in various
countries 1975-83
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Source: Structure and activity of industry, annual inquiry,
EUROSTAT.
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Figure 2 Unionisation rate and purchase services in manufac-
turing in various countries 1983
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Sources: Unionisation rate, Bratt (1982); purchase of services,
Strueture and activity of industry, annual inquiry, EUROSTAT.
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