A Service of

[ ) [ J
(] [ )
J ﬂ Leibniz-Informationszentrum
° Wirtschaft
o Leibniz Information Centre
h for Economics

Make Your Publications Visible.

Klodt, Henning

Article — Digitized Version

De-industrialization in West Germany

Jahrbicher fiir National6konomie und Statistik

Provided in Cooperation with:

Kiel Institute for the World Economy - Leibniz Center for Research on Global Economic Challenges

Suggested Citation: Klodt, Henning (1988) : De-industrialization in West Germany, Jahrbiicher fur
Nationalékonomie und Statistik, ISSN 0021-4027, Lucius & Lucius, Stuttgart, Vol. 204, Iss. 6, pp.

531-540

This Version is available at:
https://hdl.handle.net/10419/1364

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/1364
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Jabrb. f. Nationalok. u. Stat. (G. Fischer Verlag, Stuttgart 1988) Bd. (Vol.) 204/6

De-Industrialization in West Germany

Deindustrialisierung in der Bundesrepublik
Von Hehning Klodt, Kiel

According to the “three-sector-hypothesis” of Clark (1940) and Fourastie (1949) the
share of the industrial sector in the economy will increase at early stages of industrial
development, whereas it will decline as the economy matures. The observable patterns
of structural change in industrialized countries actually show a good fit to this
hypothesis (Chenery, 1960; Kuznets, 1957, 1966, 1973; Fels, Schatz, Wolter, 1971;
Fuchs, 1981; Donges, Klodt, Schmidt, 1986).

Most of these studies are based either on sectoral output shares at current prices or
on the sectoral distribution of jobs. It is often argued that the “three-sector hypothesis”
only holds in terms of these categories. In real terms, it is said, the sectoral output
shares remain rather stable across countries and over time (Kravis, 1984; Kravis,
Heston, Summers, 1981, 1983; Lawrence, 1984). This assertion is open to doubt at
least in the case of the West German economy. Here, the share of manufacturing in real
gross domestic product rose from 24.9 percent in 1950 to 36.3 percent in 1970 and
decreased to 31.4 percent in 1983 (at 1980 prices). Up to 1986, however, this share
recovered to a level of 32.5 percent.

In what follos, an attempt is made to reveal whether these recent gains should be
interpreted as a step “back to normal® or a transitory deviation from the long-term
path of structural change. For this purpose, some basic forces generating sectoral shifts
are examined more closely. In section I, a two-sector model along the lines of Baumol
(1967), Dornbusch (1973) and Heitger (1987) is presented. Section II provides empiri-
cal evidence on productivity-biases, non-homothetic preferences and changes in the
balance of international trade as the most prominent determinants of structural change
in West-Germany, covering the period from 1960 to 1985. The final section draws
some conclusions related to the policy debate on de-industrialization in West Germany
and elsewhere.

I. The Model

a) The Closed Economy

In an economy with no external trade, structural changes of output arise from
changes in the internal supply and demand conditions. At full-employment equilibrium
these changes may be analyzed in terms of transformation curves and indifference
curves. For simplicity, the model refers to a two-sector economy with the first sector
producing industrial goods and the second one producing services. In accordance with
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Dornbusch (1973, p. 875) “each class of goods itself is taken to be a composite com-
modity so that the relative prices of goods within each group are invariant”. In addi-
tion, strictly concave transformation curves and strictly convex indifference curves are
assumed.

Firstly, structural changes due to asymmetric shifts of the transformation curve are
considered. There are two major reasons for such asymmetries: technology biases and
substitution biases. With a rate of technical progress in industry above average, e.g.,
the productive capacity of this sector will increase by a higher rate than the capacity of
services at any point of the initial transformation curve. This effect may be called the
technology bias. Similar asymmetries would occur if the aggregate composition of
inputs varies. With two production factors, e.g. capital and labour, and sectorally
different production functions an increase in the aggregate capital-labour ratio will
enhance most the production possibilities of the-sector with a comparably high output
elasticity of capital. Since in both cases the productivity of input factors is affected,
these biases usually are denominated as productivity biases.

On the left hand side of Fig. 1, the outcome of a productivity bias in favour of the
industrial sector is shown. The indifference curves 1; and II; are assumed to represent
homothetic preferences. Due to the shift of the transformation curve from T to T the
output share of industry increases and the relative price of services (measured in terms
of industrial goods) will increase as well.

Industrial I Industrial
Goods 2 ) Goods
T2
I2
T2
Iy
Iy
Ty T
Services Services
Figure 1

Secondly, shifts on the demand side should be taken into account. On the right hand
side of Fig. 1, the transformation curve shifts outwards with no productivity bias.
Instead, there is a bias in the system of indifference curves resulting from non-homothe-
tic preferences. If the income elasticity of demand for services is higher than that for
industrial goods, a structural change from industry to services would arise as the
economy grows. In this case, too, the relative price of services will increase over time.
In this model, therefore, changing shares of industry in total output mainly depend on
sectorally different increases of productive capacities and on Engel-curve effects associ-
ated with a rise in total expenditures.
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As a matter of fact, almost all empirical studies reveal a productivity bias in favour of
industry and a demand bias in favour of services'). Hence, in closed economies struc-
tural change from services to industry is achieved by a dominance of the productivity
bias, whereas shifts to the opposite direction would indicate a dominant demand bias.
A transition from expanding to shrinking output shares of industry — as described by
the three-sector hypothesis — could thus be attributed either to a diminishing productiv-
ity bias or to an increasing demand bias or, finally, to a combination of both effects.

b) The Open Economy

In the following, industrial goods are assumed to be internationally traded, whereas
the whole category of services is taken as non-traded goods. This approach may well be
justified in the case of industrial goods, as almost all of them actually are traded across
national borders to a more or less extent. The concordance between services and non-
tradeables is, of course, less pronounced. Especially in banking, insurance and com-
munication a substantial international division of labour has occured in past years.
Nevertheless, there are lots of services with hardly any international trade, notably in
the group of personal services. ,

Some figures for West Germany may illustrate the sectoral importance of interna-
tional trade: Within the whole service sector (including wholesale and retail trade,
transport, communication, banking and insurance; excluding government and private
households) the ratio of exports to gross output reached a level of 2.0 percent in 1984,
whereas this ratio was 29.2 pecent in manufacturing®). Hence if a separation of trade-
ables from non-tradeables at the secotral level is required, services may still be ascribed
to the latter category®).

The structural impact of international trade could be discerned by sectoral shifts due
to changes in the balance of trade. In Fig. 2 A represents the consumption point of an

Industrial
Goods

I2

1
L\

Services

Figure 2

!y This explains why the relative price of services within countries tends to increase over time
and why services are cheaper in less developed countries (Kravis, Heston, Summers, 1978, 1983;
Bhagwati, 1984). :

%) See Statistisches Bundesamt (1987).

3) A very similar sectoral separation of tradeables from non-tradeables is given by Deardorff
and Stern (1985).
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economy running a trade deficit*). The slope of p{ gives the relative price of industrial
goods against services. With this price-ratio, which is identical to the slope of p;, the
production point is in B. The consumption of services (nontradeables) in equal to
domestic output, whereas the consumption of industrial goods exceeds domestic sup-
ply by an amount of AB. ,

If the trade deficits cannot be financed by permanent capital inflows, they will induce
a depreciation of the domestic currency (in real terms). Under the assumption of the
law of one price to hold on world markets for industrial goods the internal price
relation between industrial goods and services increases as the exchange rate deterior-
ates. The new price ratio is given by p,. As a consequence, the demand for industrial
goods will diminish and the profitability of industrial activities will rise as compared to
service activities. The new equilibrium is in C, which represents the consumption point
as well as the production point under the condition of balanced flows of imports and
exports.

Thus external shocks, perhaps resulting from extreme shifts of raw-material prices
like those in the seventies or from substantial disturbances of the exchange rate system
like those in the eighties, could cover the long-term patterns of structural change — at
least temporarily. A real currency depreciation causes re-industrialization whereas an
appreciation accelerates the process of de-industrialization.

I1. Structural Change in West Germany

For an empirical evaluation of the above described model the manufacturing sector,
which is most exposed to international competition, will be compared to the aggregate
group of remaining sectors in the West German economy. Some information on struc-
tural change since 1960 is provided by Tab. 1, showing a transition from industrializa-
tion in the sixties to de-industrialization in the seventies and eighties’). The main
hypothesis to be tested is that these output shifts are explained by varying supply and
demand biases and disturbances from international trade.

An approximate measure of asymmetric shifts of transformation curves is given by
the difference of sectoral growth rates of labour productivity®): Over the whole period
from 1960 to 1985 the productivity increase in manufacturing exceeded the increase in
the rest of the economy. In the aftermath of the oil price shock in 1973, however, the
productivity slowdown in manufacturing was more distinct than in other sectors. In
consequence, the productivity bias in favour of manufacturing substantially di-
minished.

The statistical significance of this reduction was examined by an F-test for linearity
of the sectoral productivity differences over time (see Kmenta, 1986, pp. 5221.). The
OLS-regressions on top of Tab. A2 in the appendix are supportive of significantly
different productivity biases in the two sub-periods’).

4 This is a slightly modified version of the “Salter-Diagram” presented in Corden (1977,
p- 20).

%) For more detailed statistical information see Tab. A 1 in the appendix.

€) On the difference between productivity bias and labour productivity bias see Bbagwati
(1984). _

7) Tab. A2 shows the unadjusted R? instead of R? because this coefficient is required for the
calculation of the F-value.
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Table 1: Indicators of Structural Change in West Germany (at 1980 prices)

Average annual growth rate of value  Private consumption

added per employee
Shareof =~ Manufac- Other Difference  Expenditure Relative price
. Manufac-  turing Sectors between share of of manufac-
turing in manufac- manufac- tured goods
GDP turingand  tured goods (a)
other
sectors
percent
1960 32.7 X X X 53.7 1.16
1973 35.8 X X X 58.2 1.02
1985 322 X X b 55.5 0.98
1960-73 31 4.97 3.78 1.19 4.5 0.14
1973-85 -3.6 2.89 2.12 0.77 -2.7 —-0.04

{a) Compared to the implicit deflator of total expenditures on private consumption.

Source: Statistisches Bundesamt (various issues); own calculations.

An assessment of asymmetries in the system of indifference curves requires the
measurement of income elasticities of demand for manufactured and other goods. At
this level of aggregation, the appropriate data base are national accounts statistics on
private consumption by commodity groups. As shown in Tab. 1, the budget share of
manufactured goods declined since 1973 and the relative price of this type of com-
modities as compared to the price index to total expenditures of private households
declined as well. This observation indicates an income elasticity of demand for man-
ufactured goods below unity and — due to the adding-up condition — a corresponding
average elasticity for non-manufactured goods above unity. At least for the period
since 1973, therefore, the data presented in Tab. 1 point to a demand bias at the
expense of manufacturing.

In order to ensure whether this bias took effect in the sixties and early seventies as
well, a double-logarithmic approach was applied revealing an income elasticity of
demand for manufactured goods of about 0.8 (see bottom of Tab. A2 in the appen-
dix)®). The results of an F-test similar to that described above did not support the
presumption of significant changes in consumer preferences since 1973 as compared to
previous years. Hence, the data on private consumption give evidence of permanent
and unchanged Engel-curve effects involving a structural change away from manufac-
turing. Up to the early sevendes, this tendency was excelled by a strong productivity
bias, whereas in more recent years the demand bias became predominant.

This pattern evidently corresponds to the expansion of manufacturing in the sixties
and the relative decline afterwards. It does not match, however, the ongoing re-indus-
trialization since 1984. The recent increase of the share of manufacturing in gross
domestic product could perhaps be attributed to the growing surplus in international
trade due to the strong dollar. In fact, the West German balance of trade reached a

% In order to take account of cyclical fluctuations which probably would not disturb the
structure of private consumption, the data on total expenditures are calculated from moving five-
year averages.
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previously unattained surplus of 112 billion DM in 1986, which is more than twice as
high as in 1984. Whether these changes in international trade flows, which are associ-
ated to shifting price-ratios of tradeables and non-tradeables, brought about a tempot-
ary deviation from the long-term trend of structural change, will be examined by
means of regression analysis. According to the model described above the output of
manufacturing (x,) will depend on the output per employee in manufacturing (y,) as
compared to the remaining sector of the economy (y,,), on gross domestic product per
capita (Y) as a measure of the demand bias, and on the balance of international trade as
a percentage of gross domestic product (XM). This relationship could be written as
follows:

Inx, = a; + by In (yu/yam) + 1Y + d, XM (1)
Equivalently the aggregate output of non-manufacturing sectors is given by:
Inx;q = 2y + by In (Yo /) + &Y + d; XM (2)

Subtracting equation (2) from equation (1) yields the following approach for the
empirical test: ’

In (Xp/Xam) = (a1 —a3) + (by + b2) In (yu/Ynm) + (c1—€2) Y + (dy —dp) XM (3)

Again the influence of the demand bias is measured by five-year averages of per-
capita income. In order to reduce distortions from auto-correlated error terms, the
aggregate capacity ulitization rate (cap) is included as an additional variable. An OLS-
regression on annual data for the period from 1962 to 1983°) generated the following
estimate!®):

In (Xp/Xom) = —2.25 +1.00 In (ym/Yam) =0.02 Y + 0.02 XM + 0.02 cap
(—4.5) (2.5) «2.8) (2.9) (5.3)

R2=081; F=2325; DW=159

All coefficients show the expected signs and each of them is statistically significant at
the five-percent level. ’

I11. Concluding Remarks

The relative decline of manufacturing in West Germany during the seventies and
early eighties has raised many concerns about the prospects for growth, international
competitiveness and the dislocation of production factors. Indeed, there is a wide-
spread fear of de-industrialization among researchers and policy-makers as well (for a
survey, see Norton, 1986; Lawrence, 1986; Lindner, 1987). In this context the ongoing
re-industrialization showing up since 1984 would be regarded as a compensation of the
previous de-industrialization.

%) The calculation of moving five-year averages of per-capita income reduces the number of
observations from 26 to 22.
19) t-statistics in parantheses. For data see Tab. A1 in the appendix.
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In this paper, by contrast, the recent increase of the share of manufacturing in gross
domestic product is interpreted as a transitory deviation from the long-term trend of
structural change resulting from a sharp depreciation of the West German currency
since 1980 and a corresponding increase of the surplus in international trade. Hence, it
could be argued that the decline of the dollar in 1985/86 should bring about an
accelerated shift back from manufacturing to services.

As there is no evidence of substantial structural changes in the preferences of con-
sumers, the Engel-curve biases on the demand side will probably give effect to further
relative declines of manufacturing. This outcome could only be modified by a strong
productivity bias in favour of manufacturing. Services of today, however, are not by
any means technically backward. The spread of microelectronics and other new tech-
nologies in services evidently tends to support a further levelling of sectoral productiv-
ity growth rates in the future. In years to come, therefore, output shifts at the expense
of manufacturing will arise again — in nominal terms as well as in real terms.

Table A 1: Indicators of Economic Activity in West Germany (at 1980 prices)

Share of Value added Gross Balance of Capacity |Private Total expendi- Relative price

manufac- per employee domestic internat. utili- consumption | tures on private| of manufactured
'Year | turing product trade in zation of manufac~- | consumption per | goods {(a)

in GDP Manufac- Other per capita | relation rate tured goods |capita

turing | sectors to GDP per capita
L1 1000 DM L 1000 DK L1

1960 32.7 23.5 28.3 13.1 1.73 . 99.3 3.59 6.69 1.16
1961 33.2 24.3 29.3 13.6 1.99 98.7 3.80 6.99 1.15
1962 33.3 25.4 30.5 14.1 .96 97.8 4.00 7.29% 1.13
1963 33.0 26.0 1.2 14.3 1.58 95.9 4.06 7.42 1.12
1964 33.7 28.3 32.9 15.1 1.45 97.6 4.30 7.73 1.11
1965 34.5 30.0 4.3 15.8 .26 98.3 4.60 8.17 1.10
1966 3.1 30.9 35.6 16.1 1.63 96.9 4.72 8.35 1.08
1967 33.4 32.1 36.8 16.0 3.41 93.6 4.74 8.42 1.07
1968 34.8 35.2 38.2 16.8 3.45 95.8 5.04 8.78 1.05
1969 36.2 37.8 40.2 17.9 2.61 99.5 5.44 9.39 1.03
1970 36.3 38.8 41.8 18.7 2.32 100.0 5.85 10.01 1.03
1971 35.7 39.5 42.7 19.0 2.12 98.4 6.10 10.41 1.02
1972 5.4 41.7 44.5 19.7 2.46 98.3 6.35 10.81 1.02
1973 35.8 44.2 45.9 20.5 3.60 99.1 6.45 11.09 1.02
1974 35.4 45.0 46.8 20.5 5.16 96.6 6.41 11.14 1.01
1975 34.3 45.3 47.4 20.3 3.63 93.2 6.69 11.55 1.00
1976 35.1 A9.8 49.5 21.5 3.07 96.0 7.02 12.03 1.00
1977 4.7 50.8 51.5 22.2 3.21 96.6 7.33 12.57 99
1978 34.3 51.7 52.9 22.8 3.21 96.9 7.59 13.07 99
1979 34.4 53.9 54.1 23.8 1.61 98.5 7.81 13.53 99
1980 33.9 53.7 54.4 24.0 61 97.3 7.78 13.66 1.00
1981 32.1 54.2 55.0 24.0 1.80 95.5 7.68 13.56 1.00
1982 1.5 54.8 55.8 23.9 3.21 93.2 7.49 13.39 1.00
1983 31.4 57.7 56.9 24.3 2.51 93.3 7.67 13.67 99
1984 3.4 59.8 58.2 25.1 3.08 94.2 7.717 13.93 98
11985 32.2 62.1 59.0 25.8 3.9% 95.4 7.89 14.21 98
1986 32.5 5.95 96.1

(a) Compared to the implicit deflator of total expenditures on private consumption.

Source: Statistisches Bundesamt (various issues}; Sachverstindigenrat zur Begutachtung der gesamtwirtschaftlichen
Entwicklung (1986)}; own calculations.



538

H. KLODT

Table A2: F-Tests for Linearity (a)

Estimated equations: lnym - 1nynn a + bt + ¢cD + dDt

- - +
lnym lnynm a b

(-9.01) (-3.90) (10.65)

F=13.08

t
a b c a R SSE (b) n
-.213 .012 .086 .006 .9546 .00592 26
(-22.97) (11.20) (2.87) (-3.60)
-.191 .009 .9262 .00963 26
(-23.60) (17.35)
F=6.42
Estimated equations: lnxm = a + blnpm + clnY + dD + eDY
Inx_ ‘= a + blnp_ + clnY
I m
a b c d e R? SSE(b) n
-13.571 -.873 .953 1.438 ~.090 .9935 .00718 22
(-4.26) (-1.26) (4.85) (.48) (-.49) | (-.49) -
-10.713 -1.388 .776 .9928 .00794 22

five-year average)

parantheses. - (b) Sum of squared residuals

Y, = value added per employee in manufacturing

Yom = value added per employee in other sectors

t = time

D = dummy for 1974 and following years

X, = private consumption of manufactured goods per capita

Py = relative price of manufactured goocds as compared to the implicit
deflator of total expenditures on private consumption

Y = total expenditure on private consumption per capita (moving

(a) OLS-estimated based on annual data at 1980 prices; t-statistics

in

Source: For data see Table RAi
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Zusammenfassung

In diesem Beitrag wird der in zahlreichen Lindern beobachtbare Ubergang von der Industriali-
sierung zur Deindustrialisierung mit einem im Zeitverlauf abnehmenden Produktivititsvorsprung
des industriellen Sektors und einer unterdurchschnittlichen Einkommenselastizitit der Nachfrage
nach Industriewaren erklirt. Auflenwirtschaftliche Schocks vom Zuschnitt der Energieverteue-
rung in den spiten siebziger Jahren oder der Dollar-Aufwertung in den frithen achtziger Jahren
konnen jedoch zu derart starken Verzerrungen der internen Preisstruktur fithren, daf§ dieser Trend
voriibergehend durchbrochen wird. Dementsprechend werden die in den letzten Jahren zu ver-
zeichnenden Anteilsgewinne des industriellen Sektors am Bruttoinlandsprodukt in der Bundesre-
publik nicht als Beginn einer Reindustrialisierung, sondern als kurzfristige Unterbrechung einer
andauernden Reindustrialisierung interpretiert.

Summary

This paper provides a theoretical framework and some empirical information on the shift from
industrialization to de-industrialization which typically occurs in the course of economic growth.
It is suggested that such a non-monotonic structural change is caused by a diminishing productiv-
ity bias and a constant demand bias between the industrial sector and other sectors of the
economy. This pattern could be covered by short-term reversals of relative price trends resulting
from external shocks. Hence, the recent gains of the industrial sector in West Germany are
interpreted as a temporary deviation from the long-term trend of de-industrialization.

Dr. Henning Klodt, Institut fiir Weltwirtschaft an der Universitit Kiel, Postfach 4309,
2300 Kiel 1.



