Long Run Dynamics of Productivity Growth®

This paper analyses developments in labour productivity over
the past century, and examines the factors which explain variations

in its pace of growth. Four main phases are distinguished, 1870-

1913, 1913-50, 1950-70 and the 1970s. The major concern is to
explain why the postwar record has been so brilliant by historical
standards, and why performance has slackened in the 1970s.

I. The Record Since 1870

It is clear from table 1 that since 1950, output per man hour
has risen at unprecedented rates — more than twice as fast as in
the previous eighty years. The acceleration has been sharpest in
cases where productivity stagnated or fell during or just after the
war, but it has affected all the countsies in some degree except the
US.A. In the 1970s, productivity growth slackened. In 12 of the
16 counttics, performance was wotse than in 1950-70. However,
the pace of productivity advance in the 1970s remained high by his-
torical standards. Everywhere except in North America and Sweden,
it rose a good deal faster than from 1870 to 1950,

Productivity Jevels ate highest in the US.A. 1977 U.S. produc-
tivity was about one third higher than the average for the other
countries. But in several cases the gap between U.S, and European

productivity levels is now small and the lowest level — in Japan — '

* T am greatly indebted to Rita Varley for help with the statistics and graphs,
T am also grateful to Robert Wuliger, Moses Absramovitz, and John Mattin for com-
ments on an eatlier draft, An earlier version of this paper was presented to Sec
tion F of the British Association Annual Meeting, Bath 1578,
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PHASES OF PRODUCTIVITY GROWTH (GDP) PER MAN HOUR 1870-1977
{Annual average compound growth rate)
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TABLE 2

COMPARATIVE LEVELS OF PRODUCTIVITY IN 1870, 1950 AND 1977

(U.S. GDP per Man Hour = 100)

Australia .

Austria

Belgium .

Canada

Denmark .

Finland

France .

Germany .

Ttaly

Japan . . .

Netherlands .

Notway

Sweden

Switzetland . . .
United Xingdom . .
United States . . . . .

Arithmetic Average of 15 Countries
(excluding USAY . . . . .

1870 1950 1977
182 70 78
33 29 66
110 53 94
89 73 83
65 44 66
44 32 66
62 41 79
63 35 84
59 3L A8
24 14 52
107 51 84
- 59 49 86
43 57 79
80 51 63
122 55 61
100 100 100
78 46 74
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is over half of that in the US.A. There has been a considerable
convergence in productivity levels. The spread between these coun-
tries is now less than 2:1 whereas in 1870 it was 8:1 and in 1950
7:1, Although the U.S. productivity lead has been challenged and
greatly reduced, it has lasted a long time. The U.S.A. has had a lead
over eleven of the countties as far back as we have carried the
record, it overtook the Netherlands in the 1870s, Belgium in the
1880s, the UK. in the 1890s and Australia (a rather special case)
during the first world war. This phenomenon of U.S. leadership,
and the fact that the U.S.A. is such a huge economy compared with
the others, is a fundamental reason why the other economies have
been able to do so well since the war. They have been able to
exploit the opportunities of backwardness.

Graph 1 summarises the productivity record as a seties of binary
compatisons of each of 8 countries with the US.A. The graph shows
comparative levels and trends over time. The productivity cutves
up to 1950 appear rather smooth because they refer only to eight
benchmark years in the cighty year period. Thereafter the graph s
based on annual data, Howevet, productivity growth has tended
to be genuinely smoother than GDP. It has shown less cyclical
sensitivity and has also varied less from one phasé to another. Aver-
age productivity growth for the 16 countries was similar in the
1870.1913 and 1913-50 periods (which wese clearly differentiated
phases in terms of output). Similarly the slackening in the 1970s
has been much more marked for output than for productivity.

This is clear from the summaty table below.

TaBLE 3
SUMMARY COMPARISON OF GROWTH RATES

(Annual average compound growth rates - Average for 16 countries}

cop | SDREE | woputwon | MY | TR
18701913 .. .. | 26 1.7 12 12 03
191350 . . . .. . 19 18 08 08 02
195070 . . . . . . 49 44 1.0 w0 |05
197077 .. L ... 32 38 07 11 ~0.6
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Grara 1

BINARY COMPARISONS OF THE LEVEL AND GROWTH
OF GDP PER MAN HOUR 1870-1977

{dollars of 1970 U.S, putchasing power}
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Il. Factors Influencing Productivity Growth

Productivity growth is influenced by many factors, but I con-
centrate on six which seem strategic:

2) the degree of buoyancy and stability in demand and de
mand expectations;

by the pace of fechnical progress as reflected by the move-
ment of best-ptactice productivity in the lead country;

¢) the growth of the capital stock, as the principal instrument
for exploiting technical progress, and for reducing the technical lag
between the leader and the followers;

dy intercountry transmission of pro-growth influences, in
particular through trade;

e) structural changes;

f) other factors affecting the efficiency of resource allocation.

Fach of these is discussed more fully in the following sections:

4) THE LEVEL AND STABILITY OF DEMAND

Demand conditions have their most direct impact on economic
growth by affecting the degree of resource use. If the labour supply
is not fully used, output will be below potential. This was most
obvious in the early 1930s when mass unemployment led to massive
losses of output. In the 1950s and 1960s unptrecedentedly high
levels of demand reduced unemployment to extremely low levels.
In the 1970s, slack demand has reemerged as a serious problem.

The impact of demand conditions on employment ‘was at the
heart of prewar “ Keynesian” business cycle analysis. In the post-
war period, it has become clear that the buoyancy and siability of

~demand can also be a major factor determining productivity gtowth.

There was a backlog of opportunity on the “supply” side which
enabled productivity in these ecopomies to respond very favourably
once the right climate of demand and expectations of future demand
had been cteated.

The impact of high and stable demand was cumulative. The
short or medium term prospect of recession was reduced to negli-
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gible proportions. Price fluctuations were almost invariably upwards.
Borrowing risks were reduced, the dangers of keeping liquid funds
rather than assets increased. Real interest rates were very low. Ex-
perience of such a situation gradually changed entrepreneurial atti-
tudes. Instead of wotrying about investment risks, entrepreneurs
became more aware of the consequences of not investing, i.e. lack
of capacity to meet expanding demand with consequent loss of market
share to competitors, and rising labour costs due to inadequate invest-
ment to raise productivity and offset rising wages.! After several
years of very low unemployment, downwardly inflexible prices, and
the virtual disappearance of the business cycle, entrepreneurial expec-
tations became euphoric, and the aggregate rate of investment in
these countries rose steadily, The 1950s were already a period of
unprecedentedly high investment by historical standards, but the
1960s were even better.

The main instrument by which high demand created high pro-
ductivity growth was by raising the rate of investment and the growth
of the capital stock. There were other transmission mechanisms
favouring growth in this virtuous circle situation, which were of
lesser importance but nonetheless significant in their contribution

to growth, High demand flushed surplus labour out of low produc- -

tivity occupations, both within countries and by promoting intet-
national migration, it improved efficiency, and induced economies
of scale.

The 1970s have seen a partial reversal of this happy context.
It is not easy to quantify and compare demand situations at different
periods but the situation in the seventies has cleatly been less favour-
able than in the earlier postwar decades. There was a generalised
recession in 1974-5 induced by the oil shock, and the subsequent
economic recovery has not been sufficient to restore full employment.
This conjuncture is not a business cycle in the classical sense but the
fruit of concerted governmental policies to restrict demand in the
hope of mitigating price increases and payments disequilibria.

In the 1970s, unemployment has risen a good deal in virtually
all these countries as a result of the recession and incomplete recovery.
In 1977 there were 16 million unemployed in these countries —
about twice the 1973 level. However, unemployment is only a

1 See A. Mapmison, Economic Growth in the West, Allen and Unwin 1964,
pp. 48-56 for a further elaboration of the role of demand.
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partial indicator of the labour market situation, because govern-
mental policy has diverted a good deal of the labour slack into
channels other than overt unemployment. In the 1970s, hours
wotked per person fell much more than they had in 1950-70, when
real income was rising much faster. Presumably the “voluntary”
component in reduced working hours reflects some sort of trade-off
between real income and leisure, but in times of slack demand part
of the cut is “involuntary”, particularly when governments, labour
and management are trying to avoid open unemployment. It seems
clear therefore, that shorter hours was an important dimensjon of
labour slack in the 1970s.

In several countries, migration controls have substantially
checked the rise in unemployment. The extteme cases are Germany
and Switzerland which had high immigration rates up to 1973, but
had a substantial net outflow from 1974 onwards. Government
policy in Germany reduced the number of immigrant workers from
a peak of 2.4 million in 1973 to 1.4 million in 1977 — a cut of
4 per cent in labour supply. In Switzerland, the exodus of foreign
workers amounted to 10 per cent of the labour force. In Austria
and France too, tighter immigration controls cushioned the extent of
unemployment. :

Finally, governments have taken a number of measures to cut-
tail labout supply by encouraging people to enter training schemes,
to take premature retitement or even sickness benefits rather than
register as unemployed. ‘

In the 1970s, average labour force growth in these countries
was 1.1 per cent a year, slightly higher than the 1 per cent growth
from 1950 to 1970. But labour input fell by 0.6 per cent a year in
the seventies, compared with an average rise of 0.5 per cent a year
from 1950 to 1970. It seems clear therefore that demand conditions
have produced a large amount of slack in labour markets, and that
unemployment is only the top of the iceberg.

Demand conditions have also affected productivity in the 197Us.
Governments have subsidised employment and penalised lay-offs.
This has encouraged labour hoarding and curtailed productivity

- . growth somewhat. Firms have also hoarded labour voluntarily to

some degree, and the efficiency of their operations has been handi-
capped because markets are smaller than they had expected. Long
run growth potential has been more fundamentally. damaged to the
degree that investment has been cut back, though this has not hap-
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pened on the scale that might have been expected. Although the
recession and the “moderate growth” strategy have bad an adverse
“cyclical * impact on productivity growth, there are other reasons
for thinking that the long run productivity growth potential of
these economies could not have been sustained at. the extraordi-
nary pace maintained in the 1960s, as outlined in the following
sections.

b} TECHNICAL PROGRESS

The most elusive problem in productivity analysis is the role
of technical progress. It is sometimes asserted that the postwar
acceleration of productivity growth is due in large part to a faster
pace of technical advance. This argument often comes from tl:xose
who measure technical progress as a residual in production functions
in which the growth in capital stock is given only a third the weight
of labour input. : _

My approach is different? I assume that the pace of technl?al
progress is closely related to the rate of advance of best practice
productivity. This is pot measurable directly, but as a ropgh proxy,
T use the rate of growth-of the average productivity level in the lead
country — the USA. In fact, US productivity growth has been much
steadier than that in the other countries. Most importantly, the U?A
has not had the postwar acceleration in productivity growth which
has occutred in all the other countries. I conclude from this that the
technical frontier has moved forward rather steadily. The produc-
tivity acceleration in most countries in the postwar period has, how-
ever, brought them much closer to the frontier. -

Although T would not want to suggest that U.S. ptOdl?.Cthlty
leadership on the macro-economic level means that it has carried th.c
whole burden of technical innovation for this group of countries, it
is nevertheless clear from detailed cross-section studies that the ag-
gregate U.S. produciivity advantage has also applied in most ifldl—
vidual sections of the economy, Rostas found that in 1935-9, United
States output per man-hour was above that in the United Kingdom

2 T assume that most technical progress has to be embodied in new investment
in otder to be operational. Thus my view of the growth process is slmilir to that
of N. KaLvog and J. A. Mirrrees, “ A New Model of Economic Growth”, Rewezg
of Economic Studies, June 1962, and to that of W.E.G. Salter, R, Solow an
R. Nelson.
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in all of the 31 industries in which he could make comparisons. He
also found that the U.S.A. was ahead of Getmany in all cases in a
cruder comparison for 1936-7. I found the same all-tound supe-
tiority of the U.S.A. in a comparison with Canada for 12 industries
for 1935, and in 1963, West found only two out of 29 industries
in which Canadian net output per man hour was unequivocally

higher than in the US.A2

For 1950 we have a major study by Paige and Bombach of
productivity levels in the United Kingdom and the United States.
They compared performance in the major sectors of the economy
and for 44 individual industrics. Although’ the United States ad-
vantage varied a good deal from one area to another it had an abso-
lute lead in every case.* This in 1950 — when the average United
Kingdom productivity level was higher than that in all the other
Furopean countries except Belgium and Sweden, and more than three
times as high as in Japan.

In a recent study for 1972 comparing physical output per em-
ployee vear for 60 products in the United States and Japan, Yukizawa
found 16 cases where Japanese productivity exceeded that in the
United States, The number is reduced to 6 when the comparison is
restated in terms of man hours, because Japanese worked 20 per cent
more hours than Americans in 1972 These results are somewhat
surprising considering that aggregate Japanese productivity was only
about half of that in the United States in 1972, It would seem
therefore that in a few arcas, Japan has claimed the mantle of tech-
nological leadership from the United States.

As European countries are now approaching the average United

States productivity level (and are closer to it than Japan) it is to be

3 See 1. Rostas, Comparative Productivity in British and American Industry,
Cambridge, 1948, pp. 28 and 38, A. Mapprson, “ Productivity in Canada, the United
Kingdom and the United States”, Oxford Ecomomic Papers, October 1952, p. 238
and E.C. West, Canadall.S. Price and Productivity Differences in Manufacturing
Industries, 1963, Fconomic Council of Canada, Ottawa, 1971, The West comparisons
need adjustment for hours worked which were, on average, 4.8 per cent higher in
Canada in 1963.

4 See D, Pawce and G. Bomsach, A Comparison of National Output and
Productivity, OFEC, 1959, pp. 21 and 64, United States output per worker yeat
ranged from six times that of the United Kingdom in production of fuels to an
11 per cent lead in shipbuilding. United States hours per worker were about 8 per
cent shorter than those in the United Kingdom at that time.

3 K. Yuxizawa, “Relative Productivity of Labour in American and Japanese

IndUStrY. and its Change, 1958-1972", Kyoto Institute of Economic Research, July
1977 (mimeographed).




12 Banca Nazionale del Lavoro

expected that they too will be increasingly taking over some areas
of technical leadership. .

Thus far, we have comsidered average productivity levels in
different countries, either at the aggregate ot industry level, and have
used this as evidence of United States technical leadership. = But
average productivity figures are only a proxy for the data we need.
Technical leadership rests with the “best-practice” plants or firms
and not with the average. Within any country there is a wide spread
of productivity petformance among plants in a given industry as well
as between industries. Salter cites 1935 productivity performance
ratios showing the spread betwen best-practice and average United
States plants of 1.9 for cement and 1.7 for beet sugar; for 1926,
he gives a ratio of 1.9 for pig iron. Mote recently, the United States
Bureau of Labor Statistics has developed figures on within-industry
spreads of labour productivity from the 1967 United States ccnsus
of manufactures. These show the range between firms divided into
quartiles. The ratio of best-practice to average value added per pro-
duction wotker hour is indicated below.

Ratio of Productivity Ratio of Productivity
in « Most Efficient ¥ {n % Most Bfficient ?
ta Avcrage to ¢ Least Efficient ” |

Hydraulic cement . . . . . . . 1 297
Biast furnaces and steel mills . . . 141 2.96
Steel pipe and tubes . . . . . . 1.58 2.89
Aircraft L e e e e 1.28 4.54
Aircraft engines and engine parts . 1.58 4.05
Othet aircraft equipment . . . . L.65 3.57
Cotton weaving . . . « . « - 1.5¢ 2.40
Women’s hosiety, except socks . | 1.60 280
Kait fabric . . . . - . . . . 2.20 490
Tufted carpets . . . . . . .+ 1.90 5.20
Sawmills , . . . . . . .« . 1.70 4,10
Tyres . v . o 0 e e e e 1.40 3.20
Aluminium rolling and drawing,. - 1.50 4.00

Source: BLS., Techrological Change and Manpower Trends in Six Industries, Bulletin 1817,
YWashington 1974 and Techuolegical Change and Manpower Trends in Five Indastries, Bulletin 1836,
Washington 1975.

The mean tatio of best to avetage practice in the 13 cases cited
above is 1.6; but this is the range only for quartiles. For individual
plants the range would be wider than this.

6 See W.E,G. SALTER Productivity and Technical Change, Cambridge, 1960,
pp. 6 and 95.
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These spreads within individual industries exist in all countries,
Salter quotes UK. spreads of 1.27 for shoes and 1.56 for bricks.
Lundberg cites figures for Swedish pulp and paper which are tatios
of performance in the top decile of plants to the industty average.
For 1964 the ratio of best to average practice was 2.0 in pulp and
2.2 in paper. The spreads from best to worst deciles were 3.8 and
4.4 respectively.’

These intetplant variations are due mainly (but not exclusively)
to use in different plants of different vintages of capital embodying
technical knowledge of successive periods. Some of the differences
will reflect variations in managerial or labour efficiency, but, generally
speaking, the high productivity plants have modern capital equip-
ment and the low productivity plants have old equipment. If tech-
nical progtess were disembodied, and infusable into all existing
capital stock as it occurs, then the systematic differences in produc-
tivity between old and new plants would be much smaller® I am
not suggesting that each successive vintage of capital is associated
with a fixed productivity level throughout its life and that optimum
use prevails as from the date of installation. In fact there may well
be a considetable period in which petformance is raised by what
Arrow, echoing John Dewey, has called “learning by doing”.

Technical progress in the U.S. has consisted in the process of
investment inr new plant which raises the level of best-practice tech-
nology, Every yeat some old plants are scrapped because new invest-
ment in superior- equipment has over time gradually made them
obsolete. They ate scrapped when the saving in variable costs due
to installation of new capital becomes large enough to cover the extra
fixed costs of buying the latter.

It is not possible to measure the pace of advance in best practice
productivity directly. In the short run it will move rather unevenly,
and the lag between best and average practice will vary over time,
but in the long tun, it ptobably moves more or less in line with
average productivity. The movement in average productivity will
be smoother than that of best-practice, because it reflects the cumula-

s 7 Sef E. Lunpeere, “Productivity and Structural Change - A Policy Issue in
wedelg y Ecomomic Journal, March 1972, p. 476,

reflect dSomqtlmes, the interfirm productivity spreads are interpreted as if they simply
‘ ected efficiency dleerqnces. This is sometimes implied in the productivity team
eports ”such as those cited in F. LEieEnstEIN, * Allocative Efficiency vs. ‘ X-Effi-
ciency ", American Econromic Review, June 1966, p. 400,
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GrapH 2

GROSS NON-RESIDENTIAL FIXED INVESTMENT
AND GROSS NON-RESIDENTTAL FIXED CAPITAL STOCK
IN THE US.A. 1870-1977 (1870 = 100)

oo BRDSE CAPITAL STDCH
N [ — GRDSS INVESTHENT
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1830 - 135 1950 ik

tive impact of all vintages of technology currently in use, whereas
best-practice productivity advances more or less in line with new
investment. It is certainly true that the capital stock moves more
smoothly than does new investment as is clear from graph 27

The most ambitious - attempt to deal with inventive activity,
innovation and their relationship to economic growth is by Schmo-
okler.® He argues that the development of new products and pto-
cesses is induced by demand. The direction of change is determined
by the desire to lower costs or conquet new markets, It is deter-

9 Schumpeter in his analysis of business cycles suggested that innovations come
in waves which are the main cause of irregulatity in the pace of advance of best-
practice productivity. Given the large size and diversity of the U.S. economy and
the incremental nature of much innovation, it seems to me that irregularity in the
pace of advance is likely to be due to a variety of factors which make the rhythm
of investment irvegular (variations in the pace of potental technical advance being
only one of them). Fogel and the modetn cliometricians have done a great deal to
dedramatise the impact of even such a major innovation as the railway, “No single
innovation was vital for economic growth during the nineteenth centusy... Economic
growth was a consequence of knowledge acquired in the course of the scientific
revolution in the seventeenth, eighteenth and nineteenth centuties. This knowledge
provided the basis for a multiplicity of innovations that was applied to a broad spec-
trum of economic processes.. This view makes growth the consequence not of one
ot a few lucky discoveries but of a broad supply of opportunity created by the body
of knowledge accumulated over all preceding centuries ¥, R. W. FocEL, Railroads and
American Economic Growth, Johns Hopldns, Baltimore, 1964, pp. 234-6.

0 J, ScHMOOKLER, Imvention and Bconomic Growth, Harvard 1966.
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mined endogenously and not by the autonomous growth of scientific
knowledge. Scientific discovery is “far more a permissive than an
active factor in the invention process”. If scientific capacity is
limited in one field a “functionally equivalent invention” will be
devised using knowledge from some other branch of science, “man-
kind today possesses, and for some time has possessed, a multi-
purpose knowledge base. We are, and evidently for some time have
been, able to extend the technological frontier perceptibly at virt-
ually all points.” He argues even more strongly that “ the very high
correlations obtained... between capital goods invention and invest-
ment levels in different industries... indicate that a million dollars
spent on one kind of good is likely to induce about as much inven-
tion as the same sum spent on any other good”. He buttresses this
argument with evidence drawn from U.S. patent statistics (and chro-
nologies of major inventions) covering the period of a century and
a half, and he makes his demand-induced argument for capital goods,
consumer goods, and for new materials. Schmookler says that “long
term economic growth is primarily the result of the growth of tech-
nological knowledge”, but the direction of its growth is induced by
demand, and the pace of its growth seems to be determined by the
rate of investment.

Schmookler is concerned almost entirely with the direction of
innovation rather than with its pace of advance, but he seems to be
saying that the latter is constrained only by the pace of demand and
the degree to which it can be matched by investment. In effect he
says that thete are constant returns to inventive effort. The supply
of invention is petfectly elastic at the same price in all industries.
If you spend twice as much on technical progress you get twice as
much progtess — there are no diminishing returns, If this were so,
then the pace of technical progress would presumably depend on
the research effort and rate of investment that the lead country
chooses to have.

Rosenberg has challenged Schmooklet’s views on this issue.!!
His critique is mote concetned with the applicability of Schmooklet’s
highly ingenious arguments concerning the forces determining the
direction of technical change, but it is even more valid as a critique
with respect to the implications of Schmookler on the pace of tech-
nical advance in the Jead country. Rosenberg’s main point is that

U 8ee N, RoseneEre, Perspectives on Technology, Cambridge, 1976, Ch. 15.
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science and technology are not omnicompetent, that certain obvious
long-standing human needs “ have long gone either unsatisfied or very
badly catered for in spite of a well-established demand”, and that
attempts to quicken the pace of technical progress run into decre-
asing returns because the necessary process of trial and error imposes
constraints on the pace of development of knowledge. There are
also limits on the size of the pool of technical skills available to
develop and diffuse new techniques and get them operating success-
fully.

As far as the lead country is concerned, I agree with Rosenbetg
that these factors have been the ultimate constraint on the feasible
pace of productivity growth. The follower countries are in a diffe-
rent situation. For them, the pace of productivity advance can be
much faster and depends mainly on the rate at which they can
increase their capital stock. This does not imply that U.S. technical
ptogress has proceeded historically at its “warranted” or “natutral”
rate.. Tt is clear that the level of demand (as measured by the rate
of unemployment) could have been substantially higher in a fair
proportion of years in the past few decades. There were also quite
a number of years in which investment rates were well below pre-
vious peaks. In recent years a small but significant fraction of U.S.
investment and technical resources have been deployed abroad rather
than at home. On the other hand the U.S.A. has mounted a sub-
stantially bigger R. and D, effort than the other countties considered
here, and has maintained an imptessive capacity to apply fundamental
research developed elsewhere, to attract distingnished foreign scien-
tists and to maintain a large number of first rate universities.

For the follower countries, the problem of technical progtress
has been different from that of the US.A. Over most of the range
of production processes and product innovation, the other countries
have not had to break new ground, They have had to imitate rather
than innovate. One should not exaggerate the ease of this process.
They have had to adapt known technology to their particular needs
in terms of product-mix, factor prices, resource endowments, labour
relations, consumer tastes, export ambitions, size of plant, etc. All
this requites “improvement engineering”, technical and managerial
skills, and an ability to remain familiar with a range of technical
practice which is constantly changing in the lead country. Neverthe-
less the followers have not faced the same risks and problems as the
leader except in those small sectors of their economy — Japan with
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TV sets, the UK. and France with Concorde — where they have
surpassed or tried to surpass U.S. performance.”

Follower countries catching up with U.S. best-practice techno-
logy have been in the situation Schmookler described. They have
been able to raise their rate of investment and pace of productivity
growth without the ultimate constraints the U.S.A. faced. One might
ask why the follower countries waited so long to reduce the gap
between themselves and the leader. Presumably the opportunities
to ovetcome backwardness wete open before the great productivity
spurt which started after the second wotld war. 1 think the answer
i a5 follows. The U.S.A. developed its productivity lead initially
in the period from the 1890s to 1913 at a time when its prospects
were particularly bright because of its great natural resource advan-
tages, huge internal market, and rapid population growth, This
fostered higher rates of investment than in Europe and a faster
growth of capital per employee. By 1913 the U.S. productivity
advantage over the UK. — the old leader — was about a quarter.
One cannot tell how wide this productivity gap would have become
in “normal” circutostances. Eventually the forces making for U.S.
ascendancy would have faded, as indeed they now have. In the
meantime, however, the productivity gap became very much bigger
mainly because of the two world wars — both of which stimulated
the US. economy and retarded the advance of the other countrics.
In 1950, there was an unnatural degtee of dispersion between the
US.A. and most of the other countries. This was why the latter
did so well in growth terms simply by implementing sensible policies
for full employment and freer trade. High demand propelled them
into a situation of unprecedentedly high investment and eliminated
a good deal of their technical backlog.

As other countries draw nearer to U.S. productivity levels, their
pace of development will be much more dependent on the pace of
advance of the technical frontier and to that extent can be expected
to be slower. The U.S.A., however, will no longer have to bear the
pioneering burden alone, and its potential pace of development should
quicken. In this context it is intcresting to note that the combined
size of the three big economies likely to draw level with U.S. produc-
tivity in the 1980s (France, Germany, Japan) is the same as that of

12 The problems and opportunities of backwardness are well analysed by

K Osrawa and H. R i .
and 21338, a QSOVSKY, Japanese BEconomic Growth, Stanford, 1973, pp. 8993,
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the United States, so that in this coming period, technical leadership
may be collective in a really significant sense. :

¢} GrROwTH AND LEVEL OF THE CAPITAL STOCK

In my view, the fundamental instrumént {on the supply side)
for faster postwar productivity growth, has been the acceleration
in growth of the capital stock per hour worked. Table 5 provides
the historical record for the seven biggest countries. 'The figures
refer to the fixed non-residential tangible capital stock (excluding
land). They show:

(i} that, on average, postwar growth of capital stock? per
hour worked has been three times as fast as in the
previous 80 years. This postwar acccleration has not
“occutred in the US.A, There is thus a rather striking
degree of parallelism in the productivity and capital
stock per man hour record in the long run;

(ii) except in Canada and the US.A., the capital stock per
man hour has risen faster in the 1970s than in 1950-70
(table 5} and although there has ohviously been under-
utilisation of capital stock in the 1970s, the general
decline in the rate of growth of capital stock (table 4)
has not been very big. Hence recent developments in
the capital stock do not do much to explain the slow-
down in productivity growth in the 1970s, except in
Canada and the US.A. '

13 The estimates of capital stock used here refer to non-residential tangible
fixed assets. They exclude non-reproducible assets such as land. The graphs refer to
pross stocks wherever possible, Tables 4 and 5 refer to the average of gross and net
stacks. Most of the estimates used are from official sources and for postwar years
are based on the perpetual inventory technigue. —Gross stocks are estimated by
cumulating Investment over the presumed active life of the assets with a deduction
for assets vetived, The net concept is similar but also involves deductions for depre-
ciation of assets not yet retired but whose use value is assumed to have declined.
The gross concept is generally considered most approptiate for purposes of assessing
production potential because maost of the asscts in use are repaired and maintained
in such a way that their productive capacity remains neat its original level throughout
their life, However, Denison has averaged gross and net stocks to measure produc-
tion potential, and Kendrick prefers the net stock because he argues that is comes
closer to being a vintaged stock estimate, which takes some account of technical
progress and obsolescence. See E.F. DENISON, Why Growth Rates Differ, Brookings
1967, p. 141 and J.W. Kenorick, Productivity Trends in the United States, Prince-
ton, 1961, pp. 35-6. The level of the net siock will always be lower than the gross
(in 1976, the net stock was 66 pet cent of gross in Canada, 71 per cent in Germany,
64 per cent in the UK.), Over long periods gross and net stock grow at mote of
less the same pace, but when capital formation slows down the net stock will rise
more slowly than the gross, This was so in the 1970s.
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Graph 3 makes binary comparisons of the level of capital stock
per man hour in the US.A, and six other countties back to 1870.
The estimates are necessarily crude, but they are robust enough to
conclude that the U.S. capital stock per hour worked is still higher
than that clsewhere (markedly so for the UK., Ttaly, and Japan,
but only marginally in the case of Germany and Canada). There
is also a striking resemblance between the level and growth of capital
stock per man hour and the changes in the level and growth of
labour productivity in graph 1.

U.S. technical leadership over eight decades has been reflected
by its continuously higher capital stock. One can see the U.S. take-
over of leadership from the UK. in the nineteenth centuty. The

TapLE 4
RATE OF GROWTH OF TOTAL NON-RESIDENTIAL
TFIXED CAPITAL STOCK

{Annual average compound growth rate - Average of net and gross stocks)

18701913 1913-30 1550-70 1570-77
Canada . . . . . . na. 20° 546 5.2
France? . . . . . . n.a. (1.1) 54 6.3
Germany . . . . . (3.1) (1.0) 6.2 4.8
Ttaly [2.5]" [2.2] [3.1] 15.0]

Japan . . . . . 27" [3.31 88° 7.9¢°!
United Kingdom . 14 0.7 39 3.7
United States 4.7 20 38 3.0
Arithmetic average ' 29 1.8 55 5.1

TaBLE 5

RATE OF GROWTH OF NON-RESIDENTIAL
FIXED CAPITAL STOCK PER MAN HOUR

{Annual average compound growth rate - Average of gross and net stocks}

1870-1913 1913-50 1950-70 1970-77
Canadad , na. 18¢ 3.6 2.7
France . n.a. (1.8) 5.2 8.0
?ermany . . (2.1) {(0.9) 59 7.1
taly . [2.3]® [26] [4.9] [7.3]

Japan . . . . . . 20 [29] 68° B4°"
United Kingdom . . 0.6 08 4.0 4.4
United States . 26 1.8 27 1.8
Arithmetic average 19 1.8 4.7 5.7

Notes: All figures are ad i i
br adjusted to eliminate the impact of geographic change. Flgures in round
vackets refer to net stock only, figures In square brackets to gross stock only. ¥ ¢

prlvate :e,}fﬁzi'131312,70?7&?80'19131 < 1926-50; < refers to private stock; © met stock refers only to the
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Grary 3 .. ) . Lo
GROSS NON-RESIDENTIAL FIXED CAPITAL STOCK sharp narrowing In the capltal stock gaps 1n the postwar perlod 15
PER MAN HOUR AT 1970 U.S. PRICES 1870-1977 also very obvious and parallels the narrowing of the productivity gap.
{French and German figures for years before 1950 based on movement in net stock) ) Graph 4 indicates the growth of per capita output, gross capital
- - v stock and per capita labour input from 1880 to 1977 (as indices
g“ LT e / 7 with 1880 == 100 in each case). It shows:

(a) the broadly similar movement in capital and output over
the long run, compared with the completely divergent
movement in output and labour input. Labour input per
capita has declined everywhere to a rather similar degree
but output and capital stock have increased at rates
differing widely between countries but similar to each
other in each countty;

(b) the much smoothet movement of capital than of output.
Output is affected strongly by the business cycle and by
shocks such as war. The capital stock moves more

. " . , . i smoothly because it is a cumulation of assets assembled

at different periods so that even dramatic changes in the
year-to-year movement of investment make little impact
on the size of the stock (which is also influenced from
year to year by the echo of earlier asset formation pat-
terns, as assets drop out of the stock}; ™

g usA

= FRANCE /
2

ES

-~
U5 JOLLARS

(c) a particularly interesting contrast is in the movement of
capital stock during wars, major deptessions and the
aftermath, Thus the U.S. capital stock did not decline
much in the early 1930s. Reactivation of unused capacity
facilitated the rapid growth in U.S. output during the
second world war. Similarly in France, Germany and
Japan the rapidity of post-war recovery was possible
because of the relatively intact capital stock;

(d) the graphs also show the broad similarity in the phasing
of growth rates for capital and output with a slackening

2°F ush R 7 : in both in the 1913-50 period and an unprecedented

g e A ’ acceleration in the pace of growth in the postwar period;

: (e} looking more closely at individual cases, we see that the
UK. was the countty with the slowest growth in capital
stock and output over the past centuty and Japan had

8 . L "
1910 Y3 L= Ky 1536 3 Ee ¥

; 14 The smoothness of labour input in the graphs is due partly to the fact that

the pre 1950 data are not annual but refer only to benchmark years. The capital
stock data are annual.

. L ' s L
1810 L3 LT \Ty L3 ma sa [E55] -
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GRAPH 4

GROWTH OF GDP, GROSS FIXED NON-RESIDENTIAL CAPITAL STOCK
AND LABOUR INPUT PER HEAD OF POPULATION 1830-1977
Indices: 1880 = 100

{pre 1950 capital stock figures for Germany trefer to movement of net capital stock)
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the fastest growth, The U.S.A. had a faster growth in
capital stock than the other countties up to 1913, but
since then has performed more modestly. Since 1950 its
capital stock has grown mote slowly than that in the other
countries.

Tt is sometimes argued that the productivity performance of
economies is highly dependent on the stock of “educational capital”
embodied in the labour force. The relationship of education to eco-
nomic performance is obviously a rather subtle matter of both cause
and effect, complicated by variations in the quality of education, by
the existence of many opportunities for learning outside formal edu-
cation, and by the fact that the roles of intelligence and education
are difficult to disentangle. Estimates of the educational stock in
1976 in 13 countries are presented in table 6. The U.S. held the
lead in education as it did in productivity with a 10 per cent overall
educational advantage over its nearest tival Canada, and an even more
marked advantage in higher education. Italy was cleatly the laggard,
but Japan was near the top in terms of education, in spite of being
at the bottom in terms of productivity. Japan’s “surplus capacity ”
in this respect may well have been a necessary condition for its pro-
ductivity leap in the postwar period, which required great capacity
to adapt to changing techniques of production.

All countries have increased the educational qualifications of
their populations significantly since 1950, but the economic signi-
ficance of this is probably no greater than the changes which oc-
cutred from 1870 to 1950. In 1976, the average stock of formal
education per petson in these countries was 9.7 years. In 1950 it
was 8.2 years. The evidence available for a few countries suggests
that in 1870 the average stock of education per person in these
countries was about 3 to 4 years, with substantial sections of the
population illiterate and with very little higher education at all.

It does not seem, therefore, that the postwar acceleration of
productivity gtowth was matched by an acceleration in the growth
of educational capital. Similarly, it is clear that the slackening in
ptoductivity growth in the 1970s is in no way due to a slowing
down in the pace of growth of educational capital. Separate esti-
mates for the 1950s, 60s and 70s arc available and these show more
rapid growth in the educational stock in the 70s, than in the 1960s
or 1950s (see table 7).
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TABLE 6

AVERAGE YEARS OF FORMAL EDUCATIONAL EXPERIENCE
OF THE POPULATION AGED 2564 IN 1976

Total Primary Secondary Higher
Belgium . . . . . . 10,30 6.00 3.68 0.62
Capada . . . . .« . 10,54 - 5.83 4.15 0.56
Denmatk . . . . . . 9,70 5.00 4.25 04>
Fialand . . . . . . 8.98 6.00 2:59 0.39
Prance . . . . . . 9.87 5.00 431 0.56
Germany . - . + o« 9.36 4,00 5.13 0.23
Ttaly . . . . .« . - 691 440 2.27 0.24
Japan . . . . . . 10.42 6.00 3.98 0.44
Nethetlands . . . . . 9.14 6.00 270 044
Notway . . . .+ .« 9.28 7.00 1.81 0.47
Sweden . . . . . . 933 6.00 2,68 0.65
United Kingdom . . . 1041 6,00 4,12 0.29
United States . . . . 11.60 3.80 4,75 1.05

TABLE 7

CHANGE IN AVERAGE PER CAPITA EDUCATIONAL EXPERIENCE
OF THE POPULATION AGED 25-64

(Annual average compound growth rate)

1950-60 1960-70 1970-80
RBelgivem . . . . . . 0.6 0.8 0.9
Canada . . . . . . . 0.6 0.8 1.0
Denmark . . . . . . 0.3 0.3 0.6
Finland . . . . . . . n.a, na. na.
France . . . . . . . Q5 0.6 1.0
Germany . . . - . . na, .05 0.2
Ttaly . . . . . .+ . 1.1 14 1.6
Japan . . . . . . 11 1.1 0.8
Nethetlands . . . . . 04 0.7 1.0
Notway . . . . . - 0.3 06 1.2
Sweden . . . . . . n.a. 08 1.2
United Kingdom , . . . Q.3 0.4 0.6
United States . . . . .8 0.9 0.9
Arithmetic average 0.6 0.8 09

Source: Detived from Educational Statistics Yearbook, Vol, I, OECD, Patis, 1974, and Ea{ucaliqn;
Inaguality end Life Chances, OECD, Paris, 1975, The figures are derived from census material with
adjustments to enbance the comparability of the classification by level of education.
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d) INTERNATIONAL DIFFUSION MECHANISMS

There are a number of dimensions in which growth influences
can be diffused between countries. The discussion here is restricted
to trade.

Trade is an important component of demand, and one which
has been highly unstable at times in the past. Confident expecta-
tions about export markets are a key factor in general confidence,
particularly as export markets are the ones generally pursued by the
entrepreneurs most willing to take risks and invest. Conversely,
uncertain ot pessimistic export expectations will have an adverse
general effect on demand. For any particular countty, export demand
will be determined by events in the world as a whole, but the degtee
to which the buoyancy of world demand is transmitted to it will
depend upon its exchange rate. A country may create a depressed
demand situation for its entreptencurs if it retains a rate that over-
values its currency. Conversely it may stimulate demand by under-
valuing the exchange rate. In the postwar period the importance of
trade as a factor in demand has been stressed by Beckerman and
Lamfalussy,”® who attributed the better performance of some coun-
tries to exportled growth and characterised overvaluation/unde-
valuation situations as creating virtuous/vicious citcles which can
last for a long time and produce a cumulative momentum towards
euphoria/depression in entreprencurs in a fixed rate system. I think
there is a good deal in this argument. It seems quite plausible that
the UK. suffered from an ovetvalued cutrency with brief intervals
mote ot less continuously from the 1870s to 1967. The argument
to this offect in the 1920s and 1960s is well known but in the forty
years preceding the first world war overvaluation ** probably had a
great deal to do with the very low rate of domestic investment, and

15 §ee W. BrcrRErMAN and Associates, op. cit, chapter II, and A. Lam.
vaLussy, The United Kingdom and the Six, Macmillan, London, 1963, Tt should
also be noted that the discussion of trade as an “engine of growth” for developing
countries is concerned mainly with the demand aspect See R. Nurkse, Equilibrium
and Growth in the World Economsy, Harvard, 1962, chapter 11, and also 1. B. Kravis,

Tradge as a Handmaiden of Growth: Similarities between the Nineteenth and
Twentieth Centuries ”, Feonomic Journal, December 1970,

16 In the 1870s most of the UK.s big trade rivals raised their tariff levels
and several launched themselves on the gold standard with deflationary policies.
Both tended to reduce the UX.s competitive position. See J.A. SCHUMPETER'S
comments, History of Economic Analysis, Allen and Unwin, London 1963, p. 770.
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the very large exports of capital and labour. She returned nostal-
gically to the prewar gold patity in the 1920s and was probably
overvalued for a good deal of the 1950s and 1960s. This may well
be an important reason for the U.K.’s tortoiselike performance in the
long run.

In the 1970s, thete has been a drastic change in the payments
system of these countries with the move from pegged to floating
exchange rates, The old system collapsed undet the strain of widely
different rates of inflation between countries, the openness of capital
markets to large speculative movements, the desite of the reserve
currency countty to change its parity relative to other major traders,
and the reluctance of the latter to revalue, The new system has
wotked reasonably well considering the nature of the disturbances
involved; trade has continued to expand; and the vast size of the
international capital market which was a nuisance in a fixed rate
world, has helped considerably in launching the new system — where
flexibility, diversity, and anonymity were needed by the new OPEC
creditors, In principle the new system reduces efficiency slightly by
raising transaction costs for traders, but it gives more leeway for the
pursuit of independent national policies for promoting full employ-

ThBLE 8
VOLUME OF EXPORTS 1870-1977°
{Annual average compound growth rates)

1870-1%13 1913-50 1950-70 1970-77

Australia . 4.3 1.3 59 3.0
Austria 35 —30 11.2 6.5
Belgium 4.2 03 9.0 6.6
Canada 4.1 3.1 6.8 47
Denmark . 3.3 2.4 70 4.4
Finland 39 1.9 74 3.5
France 2.8 1.1 7.9 7.8
Germany . © 41 ~28 12.8 62
Ttaly 2.2 06 12.2 7.2
Japan . . . 85 2.0 162 10.8
Netherlands . 33 1.5 99 6.6
Norway 32 27 72 5.6
Sweden 3.1 2.8 6.8 23
Switzerland . . . 39 0.3 8.3 55
United Kingdom . 2.8 0.0 3.3 6.2
United States 4.9 2.2 5.7 57
Arithmetic average 3.9 1.0 8.6 6.0

® The figures are not adjusted for changes in geographic boundaties.
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ment and economic growth. The latter possibilities have not yet
been fully exploited, and the opetation of the new system has been
complicated to some degree by continued pursuit of policies more
appropriate to a fixed rate system, and by efforts to modify and
“manage” the extent of the float.

There are several ways in which trade can help directly in im-
proving resource allocation and productivity, but their relative impot-
tance is a matter of considerable disagreement. A lot depends upon
the approach taken. One may take a “counterfactual” viewpoint,
and ask what would happen in the absence of international trade.
The impact on productivity levels would be catastrophic in some of
the smaller countties, whose trade ratios are very high, and whose
productivity levels depend heavily on international specialisation.
Large countries would also suffer vety badly because several of them
would be deprived of access to raw materials and energy, without
which output and productivity would suffer a great deal. However,
this approach is too apocalyptic, for the practical options are of 2
more incremental nature and involve taking a view of whether the
postwar liberalisation of trade, within the OEEC liberalisation pro-
gramme, the EEC customs union, the GATT rounds, the Canada-
U.S.A. automobile arrangements etc. have made much of a contribu-
tion to growth.

The modalities by which such liberalisation may affect produc-
tivity on the supply side, include a greater degtee of specialisation
of production in lines of comparative advantage, extra opportunities
to exploit economies of scale, and stimulation of productivity through
greater competition. All of these have obviously been facilitated by
liberalisation in the postwar period which has raised the ratio of
output which is traded. But surprisingly enough, most of those who
have analysed gains of this kind for the postwar period have attached
rather low values to them.

Some authots have stressed the importance of trade as a vehicle
for diffusing new technology. The literatute on “technology gaps™ -
and “product cycle” theories of international trade has stressed the
acceleration of these processes in the postwar period. However, the
acceleration of trade in new technologies is mainly a reflection of
{ncreased rates of investment rather than an independent causal factor
in the diffusion process, which can also proceed through other chan-

nels, such as licensing agreements, payment for use of foreign
patents etec,
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Denison? estimated that reductions in trade barriers contri-
buted 0.16 percentage points to growth in 1950-62 in Belgium, Ttaly
and the Netherlands, 0.15 in Notway and less in other European
countries, 1 have suggested clsewhere that his estimates are too
low, because they are based on nominal rather than effective tariff
incidence, they ignote the impact of removal of quantitative restric-
tions, economies of scale and competition. I put forward altetnative
estimates of the contribution of trade to growth as follows for the
1950s (the decimal points arc not intended to suggest a high level
of accuracy!):

TABLE 9

ANNUAL AVERAGE PERCENTAGE POINT CONTRIBUTION OF GAINS
FROM TRADE GROWTH RATE 1950-62

Belgium . . . . . 042 Netherlands . . - - 0.50
Denmatk . . - - - 0.26 Norway . . - - « -« 0.48
France . . . - o+ = 0.17 United Kingdom . . . 0.06
Germany . - - - 0.28 United States . . . - 0.01
Tealy .~ . . -« « 0.3% Arithmetic average 0.29

These figures arc intended to provide only a rough otder of
magnitude of the relative importance of gains from trade to produc-
tivity growth in the 1950s and the first part of the 1960s, when the
EEC internal tariff barriers were still in course of removal. The gains
were more important for the small than for the big countries.

In the 1970s, the scope for gains of this sort has been negli-
gible, so that slower productivity growth in the 1970s is due partly
to the waning importance of these gains from trade.

The relatively liberal trade policies of the postwar period and
the reasonably cooperative attitudes of the countries in international
payments matters (by interwar standards) have been a major influence
in creating favourable growth expectations. They wete the interna-
tional component of the favourable demand climate in domestic

17 See B.F. Dunison, Why Growth Rates Differ, Brookings, 1967, and my
comments on Denison in Explaining Fconomic Growth ”, in this Review, Sep-
tember 1972, for an analysis of the postwar situation. See also T. SCITOVSKY, Eco-
nomic Theory and Western Esropean Integration, Allen and Unwin, London, 1958
who stresses the importance of competition but downplays the impact of greatet
specialisation and scale economies as a tesult of postwar trade liberalisation.
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ma'rlc.ets, which nurtured high rates of investment and economic
activity, This positive influence of trade on the demand and invest-
ment climate made a more fundamental contribution to faster post-
war gtowth than the beneficial impact which removal of trade bar-

iicgfls rgade to the efficiency of resource allocation, as quantified in
able 9.

¢} ImpacT OF STRUCTURAL CHANGE

Changes in the pattern of demand, output and employment
bave been very ?onmderable in the past century, and must be taken
into account in interpreting the nature of productivity growth.

(i) The Sectoral Pattern of Employment

Slince 1870, there has been a massive reduction in the share
of agricultural employment, a big increase in the share of services
and modetate growth in industry, The fitst two phenomena have
operat{:d more or less continuously in the same ditection in all the
countries. By contrast, the industrial share has risen and fallen
peaking somewhat below 50 per cent of the employed population 1
Ig 1870 agriculture occupied half of the population of these coﬁ.n-
tries, in 1976 only a twelfth. Service employment now predomi-
nates, representing well over half of total employment.

TasLE 10
STRUCTURE OF EMPLOYMENT 1870-1976
{Average of 16 countty shares)
Agriculture 2 Industry b Services ©

1870

o e e e e 48.8 275 237
iggg e e e e 247 366 387
Tone e e e 10.9 390 50.1

e e e e 83 36.1 55.6

® Includes forestry and fshexies; b Includes construction; < Includes military.

. Tl?e timing of “deindustrialisation” has varied. In 1976, the
! dustrial share was below its 1950 level in Australia, Belgium, Ca-
ada, the Nethetlands, Sweden, the UK. and the U.S.A.; about the

) 18 The on [ i i
i the first bt gf r:c;s: 1(29{6618‘proport1on slightly above 50 per cent was Switzerland
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same in Denmark, France, Germany, Norway and Switzetland; it
rose substantially only in Austtia, Finland, Ttaly and Japan. How-
ever, even in the latter group it is now past its peak, as real income
and productivity levels in these countries have converged with those
clsewhere, In several countries, there has been an absolute drop
in industtial employment over the past decade. In Austria, Belgium,
Germany, the Netherlands, Sweden, Switzerland and the UK., the
peak absolute level was in the mid 1960s.

Table 11 shows growth of output per man (#o¢ man hour) by
sectot for the postwar period for the countries where rough estimates
are feasible. It also shows the pattern of employment change by
sector, Productivity performance in the service sector has been a
good deal slower in every case than in commodity production, and
productivity in agriculture has grown faster than in industry in most
countries., At first sight it would appear that the structural shifts
in employment have been unfavourable to| productivity growth, as
employment has fallen in agriculture, risep only moderately in in-
dustry and generally faster in services; i.€. the employment move-
ments are inversely related to the pace of productivity growth.
However, the productivity effects of structural change do not derive
simply from movements of employment between sectors with dif-
ferent growth rates. They also depend on the absolute level of pro-
ductivity in different sectors. In most countries the productivity
level in agriculture was much lower than that in the rest of the eco-
nomy in 1950. Hence the outflow of labour from low-level produc-
tivity jobs in agriculture has generally been favourable to total pro-
ductivity growth. Indeed high productivity growth. in agriculture in
the postwar period was due in large degree to the “pull” effect of
high demand elsewhere in the economy, which ptovided an outlet
for underemployed labour in agticulture — particulatly in Austria,
Finland, Ttaly and Japan where the proportion of labout in agricul-
ture was very large in 1950.

Structural changes in employment reflect two hasic forces which
have operated on all the countries as they have reached successively
higher levels of real income and productivity. The first of these is
the elasticity of demand for particular products which has been
cather similar at given levels of real income (patticularly as relative
price sttuctures have moved in similar directions). These deman
forces have reduced the share of agricultural products in copsump-
tion and raised demand for the products of industry and services.

T
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Tasie 11

GROWTH OF OUTPUT PER PERSON AND EMPLOYMENT
BY SECTOR 1950-76 '

{Annual average compound growth rates)

Cutput Pct Person Employed 1950-76 Rate of Growth of Employment 1950.76
Agti~
Eulgtll-lll'e Industey | Services GDP Cll}lgt{lilje Industry | Services | Total
Austria . . . 6.0 5.2 2.9 5.1 —3.8
Denmatk . .| 3.7 3.6 16 | 28 Hgio gfg g g'g
Emland N T 4.1 19 | 43| 42| 12 51 | 04
Erance . .. 47 5.0 28 | 44| —33 1 07 18 | 05
It:f)];naﬂy .. gg z.;t §.9 47 | —38 | 08 20 | 07
5 . 2 | 42| 34| 23 26 '
Tapan . ...| 62 | 83 | 40 | 72| —37 . ' i
Notherfands | 4.8 53 20 | 34| ~18 gfi 33 %g
Norway . 43 3.7 23 | 34| -35| 09 26 | 09
%wlgden O 3‘3 gg 16 | 28| —38 | o2 23 | 07
K ... . ) 13 | 23 | —21 |03 1. '
US.A. 5.1 2.8 14 | 18] =33 o0 zfg (1%
Arithmetic
average 5.0 4.5 2.2 39 —-33 1.0 23 0.8

Source: GDP by sector from National Accounis of OECD Countrie.
;zédo-;l l;gglo:;lcfor f1960-7{(9), and 1970-76 edition for 1970-76. GDI measuridlﬁo 1'698)63:3 d}i:-iiggs f?ér 1199550067?(5
and at o ;;nl {:ﬁ ii.OItll( ! 70 onwards, In some cascs adjustments were necessary to achleve consist "
o e l.e inked seties, .Ofﬁcial figures of fapanese output by sector in constant prices aremy
published and tu tegtlmate is_derived fmm_ pll-aysxgal output indicators for agticulture and Industr I'mt;c
sorvi OEC%J ri‘al‘e as a residual. The distribution of employment between sectots in 1950 w. {l' ‘iwtd
from ORCL ?L} blications for Austria, WNetherlands, Notway and the US.A., from P BAI[la(fC ﬂ;‘?s
Word mgo nogjr::pi i‘conmf&i iif:cf;gg!ﬁ;f:, Blglrlziiles, (ll?dé% for ld)enmark, Tinland, dcrmany and Swed?n', ang
¥ - a fud
(Peinstein). The Getman figures are adjusted to Encill;c‘lrzu‘x)”es%t%zrl(igutil’miﬁfgxt(Bank of Japan), UK.

Tclixe second basic factor has been the differential pace of technological
advance betw-een sectors, Productivity gtowth has been slower in
iir\;1ces tha? in commodity production, partly because of the intrinsic
CO; act::.r 0 ml:lmiz1 perioxcllal services, partly because of measurement
ventions which exclude the possibility of ivi i
: of producti
some setvices, yotp vity growth in
tradeTh% p(ai\tte_rn of .employment is also affected by international
endo{vm rade proportions vary because of the size, climate, natural
oo ent and competitiveness of the different economies, and this
COmltria]crr reason for variations in employment structure between
o es aththe same level of income, though thete are some cons-
demandoni tfe range of variation because a good part of consumer
§ for i i i i i
Tnstications] tems which are dlﬂ'lc.ult to trade internationally.
angements, past econemic history, and policy can also
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affect structutes differentially. Hence, countries which entered the
postwar period with a large amount of underemployed labout in
agticulture — particularly Austria, Finland, Italy and Japan — wete
able o enjoy structural changes particularly favourable to growth,
because for a given growth in total labour supply they wete able to
switch more labour into the high productivity sectors.

Table 12 provides a rough idea of the extent to which structural
changes have affected productivity growth since 1950. 1t shows
what the growth ratc of output per man would have been if the
structure of employment had not changed, and if productivity growth
i, each sector remained as actually experienced. From 1950 to 1970,
structural change generally favoured productivity growth, but its
impact was uneven as hetween countries. Structural change was
very favourable to Japanese productivity growth and quite favour-
able in Austria, Denmark, Finland, Italy and Norway, but in the
Netherlands, Sweden and the U.S.A. structural change was unfavo-
urable to productivity growth. Overall, structural change was 0ot
favourable to productivity growth in the 1970s, though the situation
varied a good deal from country t0 country, with a positive effect

TapLE 12

IMPACT OF STRUCTURAL SHIFT IN EMPLOYMENT ON GROWTH
OF GDP PER PERSON EMPLOYED 1950-76

Rate of Growth

of GDP Per Petson Impact of proportionate
Actual Rate employed assuming sectoral shift in
of Growth of GDP employment structure employment on Growth
Per Person Employed unchanged, and with of GDP per person
actual in-sector employed

productlvity growth
T -
1930-70 1570-76 1930-70 1970-76 1950-70 1970-76
e T |—

———

Austria ... - 5.5 34 4.9 2.9 0.6 0.5
Denmatk . 31 2.1 24 2.4 0.7 —0.3
Tinland . . . . - 4,5 35 3.9 3.3 0.6 0.2
France . . « + « 4,6 37 4.5 3.5 01 02
Germany . 5.1 3.6 5.1 39 00 —03
Ttaly . o v« v« - 4.8 3.0 4.3 26 035 0.4
Japanh .. .. o 19 49 6.8 4.6 1.1 03
Netherlands . . - 3.4 2.9 4.1 33 —-0.7 —04
Norway . « -« 3.8 2.1 3.3 1.8 0.5 0.3
Sweden . .. - . 3.3 1.3 3.5 1.4 —02 —0.1
United Kingdom 23 19 2.2 1.7 0.1 0.2
United States . . 2.0 14 23 2.2 —0.3 —~0.8
Arithmetic :
average 4.2 28 39 2.8 0.3 0.0

;
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TasLe 13

GROWTI OF QUTPUT PER PER
SON AND EMPL
BY SECTOR 1870-1950 PLOYMERT

{Annual average compound growth rates)

O
utput Per Person Employed 1870-1950 Rate of Growth of Employment 1870-1950

c{;‘ﬁﬁ;e Industry | Scrvices | GDP C‘]}ﬁﬁi;e Industry | Services | Total
Q.

ggfmany“ - 3.2 1.3 a7 1.2 0.1 1.4 1.5
Dty ' 5 14 06 | 09 01| 07 12 03
Japmn® . .. gz 17 8.; 1.1 011 17 19 gg
R . o 0.8 —1.1 09 13 0.3
average 0.7 14 05 10§ —03 1.2 1.5 0.8

s 1871-1990; b 1906-1950,

Source:
Monograghic studies on growth in these countries, Germany from W Hofltn
'mann and

Associates Itﬂl}r from G. Pud, Japan from Ohkawa and Associates s
' ] i
, b " Jp' T 1 and from employment data .upplled

in seven of the twelve countrie i
. s considered, and a negati i
five countries, notably in the U.S.A, , pacive effect fn
Secto;[r_l thehperlod 1870-1950, evidence on productivity growth by
pect p;st t:; erfscanty. Ta]tbk}:-, 13 presents evidence for four countries
of structural change in empl i ‘
The patizh of » . ployment was in the same
n the postwar petiod, but the switch i
out of agricult
was much slower. The ’ i : ach
. general pace of productivit i
. rowth in each
sector was slower and agticult i
ute was not the prime produciivi
petformer it has been in the po i Py there,
stwar period. It lik
fore that struct . . B e
ural change was generally less i in i
fore L generally less important in its con-
utll*cf]n to pli%duCtIVIty growth in this period than it was after 1950
don Ti significance of strt.lctural shifts requires careful interpreta:
the'.sect e lmifj-cto: productivity movements are not independent of
e divisoim sf 1f]§s (as we h.ave already noted for agriculture), and
e b on of the economy into three sectors is somewhat arbitrary
ppatent impact of structural shifts can be changed by disag:

gregating the economy i i
: y in a different way, i
e N y. The service sector poses

19 Gutput

. of government i i

inpat. and b services is usually measured by the gro

Weigh'ted by & llflel gl:o;xg& Cr;(t)ioirodi‘lctxtvﬁty change except insofa¥ as lgbo\srthir?;ultib(:rlg

schools. touds n. Furthermore, no rent or depreciation is. i

" appes’argrlo?:r}eljrtpuil'm assets so the level of output Izmcl prodxllgﬁiizl.;ltpu;ﬁd (f)(:rr
to this extent, In housing services, there is the proglem %hat—:
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The acceleration of productivity growth within sectors and the
switch of employment between $ectors are interrelated phenomena,
which reflect the operation of deeper causal factors which have acce-
lerated productivity growth, 1.e. higher and more stable demand, an
increase in the pace of capital formation, and the impact of acceler-
ated world trade on industrialisation. The main respect in which
structural change of the type discussed above has had an independent
cansal role in growth is the degree to which countries were able to
exploit a reserve of labour underusilised in agriculture.

(i) Age and Sex Structure of Employment

Tn ¢his study, all employed persons have been treated as equal.
Other productivity analysts have made adjustments for differences
in the quality of labour because of changes in employment by age
and sex, and have generally used relative wages as ab adjustment
factor.? This seems reasonable, though wage differentials ate influ-
enced by legislative and institutional factors as well as productivity
differences, and there may be quite large variations in fringe benefits
which are often significant. In the present study which covers such
a wide span of couniries and time, cuch refined adjustments Were not

feasible on a systematic basis.
FHowever, it does not appear that the slackening in productivity

growth in the 1970s is due to a shift in the composition of labour
input mote unfavourable 10 productivity than occusted in 1950-70.
In most countries, in the 1950s and particularly in the 1960s, there
was an unusually lasge increase in the teenage and youth population,
and a general rise in activity rates for women. In the US.A. the
youth share rose particulatly sharply, because US. youth tend to

—

the fow of output ofcusrs with little or no labour input  These problems are discussed
in detail in E.T. Denrson, “ The Shift to Services and the Rate of Productivity

Change,” Survey of Current Business, October 1973. Denison avoids the problem by

measGring productivity only in the non residential business sector. However, if one
the same

uses GDIP as the aggregate measure of output, logic reduires adherence to

measurement conventions in sactoral analysis. In any case the incidence of these

istical problems in services is sather similar in each country at @ given

particular statistica

level of aggregate real product. Apart from the statistical problems, there are €Ofi-
ceptual difficulties involved in partitioning productivity gains into those which arise
“ingector” and the gains from stroctural shifts, The *joint product” of the two
influences may be significant, and its partitioning is somewhat arbitrary, se€ A, Map-

pison, “Pro uctivity in An Expanding Feopomy »  Economic Jaurnal, September

1952 for a discussion of these conceptual problems.
20 Qee E.F. DENISON, Why Growth Rates Differ, Brookings, Washingtotl

1967, and G.L. PERRY, « Potential Qutput: Recent Jssues and Present Trends "

Brookings Reprint, 1978,
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combine . .
impact ofwt?lrel.( sfrl t}z iidiliauon’ whereas i_n Europe and Japan the
was cushioned b ginc g youth population on the labour marker
greater proportign fl‘eiillse . educatlon.al enrolment. In the 1970s, a
of prime age maleso int ; ;lsfltcrfglerit.ln labout supp]y has COIlSist,e d
expec';'ec]i to increase further in filzuifs’ and the proportion can be
able 14 gi ) -
the age-sex cin%;cr):?tiaogrggi }fizbzfu :hff(:) Ifllﬁirence{:l vcf{hich changes in
of productivi ce have had on the gro
nor];enol;l tg;gﬁselttl?rcl)bably eXaggerates the importance of th%s ;7};[:1
votkers 1 pattly due (o th productivity of women, youth and older
do prime age mzles ¢ t,I?h_t e fact that they work shorter hours than
figures, so there i ‘ ISd1S already reflected in our hours wortked
compo;sitigtl is ivs some degree of double counting when age-sex
increase in femileen as a separate component of productivity. - The
toral productivit Partm;lpat.lon in .the labour force also affects sec-
is heavil y growt dlﬂefeﬂ_tiaﬂy because female employment
y concentrated in the service sector. Here again some }cif o

impact of the change i .
in sex-structure .
of sectoral change. is covered under the rubric

Tasre 14

IMPACT OF CHANGES IN
oF T ! THE AGE-SEX CO
HE LABOUR FORCE ON LABOUR PRODUCTIVI’II\EOGSI{E)‘I\)%?H'RATES

1930-70 1970-75
Australia
R C —0.2 —01
i e e e n.a. .
st e e e e —02 igi
D.enmark Coe L o3 - 0.4
Denmere . . . o .00 —0.1
Bolnd ..o 0.1 +0.4
Getmany . . . . Lo S o1 03
IJtaly, SR e e e +0.1 —0.1
o o e e e n.a, 0.0
Netherlands . . . o Y st
Neherfands 0.0 +0.1
Norwyy v o - —0.1 —0.3
Sw%tzerland D L o S02
United Kingdom . S S o1 iy
United States . . L égll Y
e e e e . —0.2 —0.2
Arithmetic average —-041 0.0

Calculated 2

athers = 0.6 a3 the difference between a weighted i .

yeat in 195&73nc1h:nwl‘l-’vf,eighted index, Thus in %heeu,}srfd;xt[-?f Jsbour Inpuat (males aged 2564 = 1
) eighted Index by only. 1.3 per cent a vear e labour fotce grew by 1,3 per cent a
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(iii) Regulatory Drags

One factor slowing productivity growth in the 1970s has been
the growth in regulations regarding the environment, pollution,
public safety, work safety, and health. All these require diversion
of workers and capital to activities which are not reflected in the
measure of output. Denison has estimated that these regulatory
measures and the increased cost of crime ceduced the growth of U.S.
output per unit of input by 0.3 per cent 2 year in the 1970s, but had
a negligible effect in the 1960s* Similar problems have also cut-
tailed productivity growth in other countries in the 1970s, but ptob-
ably to 2 smallet extent than in the U.S.A.

(iv) Change in the Relative Price of Energy

In 1973-4, the international price of oil was raised suddenly
by a factor of about five. Since then the relative price has fallen
somewhat as other prices have tisen faster, the impact on consumers
has been smaller because the propostionate iMmpOItance of excise
caxes fell and in some countries the impact t1as been softened by
appreciation of the exchange rate. Howevet, the rise was VEry sub-
stantial in all the countries considered. As a2 cesult of energy saving,
inputs of capital and labour have risen. A 1975 TEA study sug
gested that the change in relative enetgy prices had produced 2
once-for-all loss of 1 per cent of GDP in. the industrial countries.
Other analysts bave suggested both larger and spaller figures? In
the absence of any very definitive study, 1 assume that the direct
effects of the relative change in energy prices was t0 reduce produc-
tivity growth in these countries in the 1970s by about 0.2 pet cent

 a yeat. Although the direct impact of higher energy prices on re-
source allocation has been modest, the inditect effects on productivity
and income have, of course, been quite latge.

The sudden tise in oil prices by OPEC countties and temporaty
oil embargo contributed to inflation and to inflationaty expectations

—_—

21 See E.F. DENISON, « Fiffects of Gelected Changes in the Tnstitutional and
Human Enviropment Upon Output Per Unit of Input” Survey of Current Business,
TJanuaty 1978,

2 See 7. R. ARTUS, IMFE Staff Papers, March 1977 (1.8 pet cent), R.I1, RascHe
and J. A. Tarom, Federal Reserve Bank of St Louis Repiew, june 1977 (4 pet cent),
£. A, Hupson and T, W, JorcEwson, Datd Resources . U.S. Review, Septembet
{32 pet cent), G. L. PErrY, Op. ¢it. (0.2 per cent) and B ¥ DeNrson (about 0.6 pet
cent), Special Study on Economic Change, 1978, the Joint Economic Committee of

the 1.5, Congress, P 493,
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at a ctiti int i

e man;alcglcl);r;t:' in 19'2'13-4(.id Ij also created a large payments deficit
] ies and added greatl S '

financi . greatly to uncertainties ab

of t}f:;f ;lleCha-nlsm to cover these deficits, at a time thti1 tmthe

unwillin ountries had only just begun to be uncertain and ofoen

were degi PI'HC!:ltlonzrs. of flexible exchange rates. These fact .
cisive in inducing cautious ' ctors

, : macro-economic policies i

majot co 5 policies 1n

o ]price;l;triles‘ hfipally.the terms of trade loss as a result of hi g;i

b alloi; c: t ]i mﬂatlonary -problem worse, because it was img 0s-

ate the loss explicitly in wage bargaining arrangemeits

) INCREASES TN EFFICIENCY

Thete are a number of influences on tivi
e : : productivity growth whi
HOIOgir?:an};Z?aggsl in l;nhe f:fﬁcl'en.cy of resource allothiin. As\j‘;lr(::(i‘riT
pology 6 ot do}ff) c aﬁgmg it is natural to assume as Artow and
Luncberg bave cor g, tfat ‘the process of “learning by doing” is
S ;mtﬂ tho s 0 hl:lslng equipment may well continue to be
improvert uncil the mac ];nes are scr'apped, and then the process
starts ol assume%l IE with new machinery. The optimum use of
e s ¥ Ine?-c1a351ca1 growth theotists may never be
e e Ze.d 1;1 is not the case that the “entrepreneur in-
situation. Insteadnhe aisoﬁéint};es Ezi;) ltinellof e e
situatlo! . etually groping in a mi
uncer ;;?i?ﬁcgraailéau? and 1m.pe1;ft2:ct1y learning his wfy oh thengas(ii
of expetience &t ruing to h1m. 2 .Given the accelerated pace of
e :inposhtwal.: period, it seems likely that the amount
The learnin gr e ll‘{Creﬂ_S'ed-

o st }?avlz cl)Jcess is dlfﬁcult. to dissociate from economies
e cen given particular emphasis by Kaldor as a
RSN AN th_rnanufacturmg.z“ I feel that Kaldor exaggerates
e o n}ls sofur;il of grov.vth, which may have been more
o o fho am Srmt‘h than in the postwar petiod.
I Bt 1{_Ho.rs stress the importance of changes in man-
sgetial and labow efficiency in the growth process. Personally I
er these have been a major source of growth in 31r:he

2 See FH. H
AS H. Fany and R.C.O. MarT *
urggys"e,eENcorﬁfzc ]ozgmxl, December 1‘-}9136\211511) ’Ig}t?j Theoty of Beonomic Growtb:
Kingdoms e N X LDOR, Causes of the Slow R;te.of E:?o i
s . . ” m .
o, produgcil\%ii’ 1966, whose main point was the cgrrf:iatci:;gwlib O e
{lrrelevance o Equil?bfi?gt}ﬁ in manuf,acturing known as Verdoorn’s EEZJ“?CI; ilm‘PIO}?
o als conomics *, Economi 972 .
4 new argument about the 3 d’imensigrﬁiccl{s?x:;ﬁﬁ’ o]?e;:;ﬁ;er 1972 whee




38 Banca Nazionale del Lavoto

long term mainly because 1 find Leibenstein’s evide?cel?ncon\gnctrﬁi
, i as do
i but they probably vary cycically
(as mentioned above), . ke O e
i ntioned above, Flence,
other aspects of efficiency me ] e
slackening in productivity growth during 'the.19705d rélaythvefeteces_
the result of inefficiency in resoutce allocation 1r‘1d1}ce v e
ston and subsequent inadequate recovery, but it is not possi
quantify the impact of such inefficiency.

gummary and Conclusions ,
Productivity growth accelerated gready in the post.wa:hgezoﬂé
increasing mote than 2.5 times as _fast on averalgle as in i excipt
decades 1870-1950, This acceleration af{ec.:ted a cquntglz :
the US.A. The US. productivity fead which has elx}ste e
1890s has been greatly fmduffd b}‘ll.lt the T:[]nSes level is st _
i ' the average for the other countiies .
hlghe}['lria;;jor Eotcef for the postwar a‘cceleranon h_ave befil:m};%h
and steady levels of demand, both natior-lally ani mtern}?kh o yl;
and the acceleration in the growth of capital stock — V\l; ich go :
demand induced. Improvements in resource a_llocatlon (;: use o
the elimination of underemployed labour in agriculture ?n afl mioa
tion of international Eade Larriers gave an extra once-lot-
ivi rowth. : _
© P{%i‘;‘;:‘;;tynf evidence that the postwar zu:r:f:]Le:r-at10r1’E washdlécfoto
a faster pace of technical innovation. The frontier (f) tefi urétivﬁzr
lies predominantly in thf; U.S'I:heconorrllygag:r?szf pgarcswclh p(;(;ts.lde A
s not increased. e accele BLOW .
%Oswﬁtth izlabasically explicable in terms of a- reduction mhthe tfgh(:ﬁ:i
lag. This taises interesting questions for t'he future, w G?n e o
countries and particularllz the biL%J gcononclllesti(vlif;rﬁ?ds errvnv mytheir
Tapan) ate likely to catch up to U.S. produ _ e\.ﬁ T ees
investment pace slacken as the burden of p1one;:rir{g 11:]1 NNy
and products fall more heavﬂ}.r on them? I feel tha tion};; ohebly
will, because risks will be higher an_d profit expecta v
However, the pace at which the technical front.mr is exp-anb ey
, in the past, because the U.S.A. will no lor.iger e alon
Ef f:;fefrr;iii:r. Thg momentum of thc? other economies andeﬁh%le:
rate of capital formation when they hit the frongi: méinr; n e
higher than has historically been the. case in the US.A. e e
slow-down in productivity growth in most of the counir

i th
expected in the future on these grounds, though their pace of grow
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may well be better than the U.S.A, has experienced in the past. The
retarding effect of the approach to the frontier was probably still
rather modest in the 1970s.

Average productivity growth for this group of countries in the
1970s was trematkably high by historical standards — twice the
ptewar average and about the same in the 1950s. Tt can only be
construed as disappointing if the compatison is made with 1950-70
in which several factors were particularly favourable to growth as
mentioned above — particularly in countries with a big technical
backlog and large reserves of underemployed labour in agriculture,
i.e. Austria, Finland, Italy and Japan.

During the 1970s productivity growth slowed down for the fol-
lowing reasons:

(2) the Furopean countries and Japan wete operating closer
to best practice technology, which made productivity
gains somewhat mote difficult to obtain;

(b) the importance of the structural shift from agriculture
and the gains from trade waned in importance;

(¢} vatious types of regulation and the inctease in energy

prices imposed structural constraints of a temporaty
character;

(d) cyclical slack constrained productivity growth in two main
ways — it reduced the growth of the capital stock some-
what and it reduced efficiency of resource allocation.

It seems likely that most of the productivity slowdown in the
seventies was due to the first three causes, and that the influence
of the cyclical factors was rather modest.

In the 1970s, GDP growth of these countties averaged 3.2 per
cent a year compared with 4.9 per cent for the 1950-70. The drop
was partly due to the faltering in labour productivity as analysed
above. The rest was due to growing underutilisation of the labour
supply. This slack in labour markets is only partly reflected in un-
e.mployment. Its dimensions are difficult to appraise, but it seems
likely that output lost by inadequate labour utilisation has been at
least as big as the cyclical productivity losses.

The productivity outlook is rather clouded. The basic “ supply ”
fa.ctors still seem to warrant future rates of productivity growth
higher than prewar experience, but if the climate of demand and
expectations are weakened enough to lower investment incentives
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