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INTRODUCTIONAND SUMMARY

The idea that investment in infrastructure may influence productivity has natural
appeal: one need only imagine an economy with trucks but no roads, or ships without
ports. In an attempt to pin down such a relationship more precisely, Aschauer (1989)
assumed an aggregate Cobb-Douglas technology in which output is produced by the
usual private-sector capital and labour inputs, plus public-sector capital, or infrastruc-
ture. For the United States, he concludedthat infrastructure had a very strong positive
effect on private-sector total factor productivity (TFP), a proposition that has been
dubbed the “Aschauer hypothesis”. While this finding has been recently confirmed by
Munnel (1990a), it remains quite controversial, largely because many economists find
the marginal productivity of infrastructure implied by the estimates to be implausibly
high. However, if spillovers are as important as the Aschauer results imply, there is an
obvious and important policy implication: governments can increase real output and
productivity substantially by stepping up infrastructure investment. Munnell (1991)
makes a strong case for such a policy, based on her reading of the empirical evidence
that productivity would be substantially enhanced'.

In view of the stakes for public policy and economic welfare, it is important to
assess the empirical foundations behind the recommendation for accelerated public
investment. The Aschauer approach could be attacked on several grounds (Aaron,
1990). For example, none of the other possible explanations of the observed productiv-
ity slowdown were included in his regressions. It is possible that they would
econometrically dominate, or at least reduce the estimated effect of, infrastructure.
Tatom (1991) concluded that the deceleration in infrastructurewas concentrated in the
construction of schools and roads, which he concluded were easily explained by
demand variables such as demographics, driving patterns and relative price shifts.
Rubin (1991) found that the school-aged population explained productivity growth “as
well as any measure of the public capital stock tested”, and points out that this
relationship is almost certainly spurious?.

An alternative interpretation of Aschauer’s result is that causality does not run from
infrastructure investment to output and productivity, as assumed by Aschauer, but the
other way around. That is, when productivity growth is high and incomes are rising
rapidly, governments are more inclined to invest in public works. In the context of the
provision of public goods, it could be argued that public infrastructure is a “superior”
good — the demand for it grows more rapidly than income. If so, infrastructure will
appear to be closely related to productivity, which is an important determinant of
income, and countries with high incomes will tend to have high levels of infrastructure.

Aschauer sought to deal with the problem of reverse causation in two ways. First,
he used lagged infrastructure investment as an instrument for contemporaneous
investment in the regressions, and found that doing so did not change his results.
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However, given that the slowdown in TFP was stretched out over many years, it seems
to us unlikely that this technique could successfully cope with simultaneity bias.
Aschauer also split infrastructure investment into components judged ex ante to be
important to TFP, and those judged not to be important. He found that the first group
was more important in explaining the deceleration in TFP. This is a more convincing
control for reverse causality than the use of instrumental variables, at least in the
absence of a reason why some types of infrastructure investment should be income-
elastic, but others not. On the other hand, Fernald (1990) found that infrastructure has
not been necessarily related to productivity in sectors that should have benefited the
most, in his judgement, from infrastructure investment. Similarly, Rubin (1991) found
that in only one of eleven manufacturing industries (petroleum) has productivity been
correlated with public-sector capital.

In this note, we ignore these criticisms and adopt the essentials of Aschauer’s
methodology. The reasons for doing so are that the source of Aschauer’s result is clear
from even a casual examination of the data and it is, in any case, unclear how the
problem of reverse causation can be satisfactorily overcome. However, Aschauer
examined only one historical episode and only one country. Since there is no reason
why his hypothesis should be restricted to the post-war productivity slowdown in the
United States, we hope that more data will shed light on the problem. Therefore, we
apply Aschauer's methodologyto a broader range of data: several OECD countries and
a longer data set for the United States.

To summarise, these data provide little support for Aschauer’s hypothesis. While
infrastructure growth slowed in the 1970s in all twelve of the countries examined, this
was accompanied by a deceleration of private-sector TFP in only about half of them.
That is, in the other half, a slowing of infrastructure investment did not appear to slow
down productivity growth. Moreover, time-series regressions tend to yield non-robust
and sometimes implausible parameter estimates, suggesting a fundamental problem
with the underlying methodology. Examination of a century of data for the United States
suggests there was no relationship between productivity and infrastructure capital in
the United States, except in the post-war period examined by Aschauer. Lastly, the
cross-section correlation between post-war infrastructure investment and TFP growth
was not robust either, as it depended on how infrastructure was defined.

. THE MODEL

A Cobb-Douglastechnology is assumed to produce private-sector output (Q) using
a bundle of private-sectorinputs (PIN) and infrastructure capital (INF):

Q = a *+b*INF +¢c*PIN [

where all variables are in logarithms. Total factor productivity (TFP) of the private-
sector inputs is, by definition,

TFP = Q- PIN= a +b*INF + (c - 1)*PIN, [2]

which is equation 1.7 in Aschauer's Table 1, and is used for estimation. A capacity
utilisation measure (CU) is added to equation [2] to account for cyclical variations in
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Table 1. Effect of infrastructure(narrow definition) on total factor productivity
The model: D TFP =ap taD INFta:D PIN taD CU!

o5 a 2 a M L ow ROl R
United States 161 039  -0.85 039 077 081 22 6.3
1957-89 (.8) (3.0) 69 (103 -
156 040  -0.84 040 078 0.80 19 -0.13 58
* 2.8) B4) (BT (10.8) -0.02
Japan -143  -003 174 009 207 031 12 43
1969-88 (-0.8) (0.1) (22) (1.0) y
. 049 013 023 018 153 039 21 028  8L1
(0.4) (0.6) (0.3) @.7) 0.08
Germany 0.80 078  -045 046 081 0.79 20 119
1962-89 (-16) 60) (=24 (8.3) .
(—9'553 081  -0.44 049 083 0.79 19 -0.12 127
. : 69 (23 (9.0) 0.08
France -0.55 055 0.18 021 072 0.70 16 09
1967-89 (-0.8) @3.1) 07) @4.7)
. 086 016 040 016 069 069 22 020 370
0.7) (0.5) (1.4) (39) 026
United Kingdom ~ 1.14 021 -079 008 151 054 23 20.7
1973-88 (09) 07) (29 (4.5) -
175  -003  -0.32 006 138 047 24 -0.25 308
* (1.8)  (01) (L1 (3.0) 0.3
Canada -1.27 100  -042 029 072 085 20 15
1963-89 (-18) 60) (36 (110
127 100  -042 029 075 0.83 20 0.09 44
. (-1.8) (56) (34  (102) 003
Australia 058 0.18 003 004 148 029 21 525
1967-87 (0.6) (038) (02) (82)
. 161 027 0.04 003 143 0.29 20 4.26 308
02) (1.4) (0.2) (33  -009
Belgium -0.56 079 036 021 137 050 28 2.3
1967-88 (-0.7) (32) (1.0) 2.7) g
A% 0.74 043 014 118 061 21 -0.69 15
: : (5.8) @.1) 25  -020
Finland -0.42 063 055 003 145 051 19 43
1967-88 (-0.3) (1.8) (1.7) 29 -
-0.19 111 0.05 004 121 062 14 -0.35 07
. (-2.0) (4.5) 0.2) (5.6) 042
Noway 38 055 094 005 206 0.44 18 101
1975-87 (14) (09 (=23 (1.6)
488 068  -124 003 176 031 26 -0.07 45
* Q7 4y (32 (0.9) 047
Sweden -129 054 002 004 126 053 247 044 26
1965-83 (-1.3) (2.8) (0.0) 3.7)
-157 056 039 005  1.08 063 14 0.9 47
: (-29) (55) (1.1 (43)

1, Definition of the variables:TFP: total factor productivity (fixed-weightindex); INF capital stock of producers of govemnment services;
PIN: combinationtf privateinputs; CU: capacity utilisationindicator from businesssurveys in manufacturing. All variablesare in logs.
D refers to the first difference.

2. F-testfor the null hypothesis of constant returns to scale over all inputs. The number reportedin the column indicates the probability

er cent) to wrangly rejectthis hypothesis. .
* \%lth %oc%rane- rgLYtt cJ()rrectlon 0? second-order autocorrelation.




TFP: this variable proves to be very important, as is discussed below. The estimated
coefficients have the following interpretations: c is the elasticity of output with respectto
the‘private-sector input bundle - if there are constant returns to scale in private-sector
inputs, then ¢ = 1 and PIN drops out of equation{2]; and b is the elasticity of output (and
TFP) with respect to infrastructure.

A weak version of Aschauer's hypothesis is that “b” exceeds zero, which is
intuitively plausible given the nature of infrastructure. However, the key issue for public
investment policy is the size of this parameter. If it is large, as Aschauer argues, further
investments in infrastructure will have a handsome pay-off in terms of increased pri-
vate-sector productivity and output. If it small, further infrastructure investment is not
desirable, and even disinvestment may be appropriate. More specifically, if the margi-
nal product of infrastructure exceeds that of private-sector capital, then private-sector
output would be increased by increasing the former, even if it crowded-out the latter
one-for-one.

Il. THE DATA

The data underlying the regressions reported in Tables 1, 2 and 3 and in Chart 1
are from OECD sources, and are reproduced in the Annex. The private-sector output,
employment and capital stock series are drawn from the OECD’s Analytical Data Base.
This provides seriesthat are, as far as possible, comparable across countries, although
variations in definitions and data-collection methods preclude full comparability. The
bundle of private-sector inputs is not freely estimated, but rather is computed by
weighting private-sector capital and employment by sample-average factor shares.
Experimentation with more complicated weighting methods, such as Aschauer’s Torn-
quist index, suggests that the construction of the private-sector Cobb-Douglas index is
not crucial to our results. Data for the infrastructurecapital stocks are from the OECD’s
“Flows and Stocks of Fixed Capital”, except for the “narrow” definition (see below) for
France and Japan, which was cumulated from investment data. The capacity utilisation
series refer to the manufacturing sector only and are drawn from the OECD’s Main
Economic Indicators. These are the least internationally comparable of the series used.
For example, measures for some countries are quantitative, but for others they are
constructed from qualitative survey responses.

Although Aschauer concentrated on public-sector capital, this does not necessarily
cover all infrastructure investment and, moreover, the split between publicly-provided
and privately-providedinfrastructure varies widely from country to country, perhaps for
historical reasons. Therefore, two concepts of infrastructure were constructed. The
“narrow” definition is the capital stock of “producers of government services”, and the
“broad” definition includes, in addition, equipment and structures in electricity, gas and
water, and structures in transport and communication (these are subtracted from the
private-sector capital stock in the relevant regressions). The broad definition is some-
what more internationally comparable. Neither definition includes the military capital
stock.
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Table 2. Effect of infrastructure (broad definition) on total factor productivity
The model: DTFP =a, t a:D INFt aD PIN ta.D CU'

2 & % a S ek oow ROl Fres
United States 164 053 -0.95 041 0.79 0.79 21 113
1957-89 2.7) 2.7) (-6.7) (107)
162 054 -0.95 041 0.80 0.78 19 -0.05 129
y (2.5) (2.6) {-6.1) (108 0.08
Japan 338 031 129 012 223 033 21 81
1969-84 (-1.3) ©0.7) (1.4) (1.1)
N -178 048 0.1 021 14 056 23 -0.44 69.1
(-14) 20)  (-0.1) 3.2) 0.06
Germany -191 097 -0.53 047 0.78 0.82 23 35
1962-88 (-39 (6.8) (-3.1) (0.8)
N 218 1.02 -0.49 048 0.73 084 19 031 14
(52  (102) (35  (109) 0.14
France 163 -0.05 035 0.16 0.62 064 23 202
1971-89 19) (0.2 (1.8) (3.9)
N 1.83 -0.13 0.37 0.18 053 0.70 22 -0.50 141
@7  (08) (3.2) (5.0) -0.28
United Kingdom 073 039 -0.82 0.08 152 055 23 52.3
1973-88 (0.4) ©06) (=25 (4.6)
245 -0.23 -0.36 0.05 142 046 23 -0.25 385
* (1.2) (-0.3) (-1.3) {2.8) -0.36
Canada =301 139 -0.40 0.32 0.82 0.79 13 29
1963-89 (=22 (4.2) (3D (9.8)
2471 122 -0.39 0.30 0.82 080 19 0.33 210
* (<13 (2.7) (-28) (9.5) 0.08
Australia 0.30 0.22 001 004 142 0.32 23 522
1967-89 (0.3) (0.8) (0.1) (3.4)
-0.32 0.37 003 0.03 1.35 035 20 035 195
. (-0.4) (1.7 0.2) (3.5) 021
Belgium ERY 088 040 020 146 045 30 26
1967-88 (-1.0) (3.2) (1.1) @5)
-121 0.85 057 0.14 122 0.60 20 -0.77 14
. 27 (6.6) @3.1) 2.5) 025
Finland 1.03 0.30 04 003 152 044 19 109
1967-88 .7) (0.9) (1.6) (2.6)
059 041 045 0.03 155 0.37 15 -0.08 66
' (0.5) (1.3) (1.3) 2.9) 032
Norway 373 -0.52 -0.99 0.05 208 042 18 125
1975-87 (1.3) {-0.8) (=25 (1.7) -
5.02 -0.71 -1.28 0.03 176 031 26 -0.13 48
. 28 (16  (36) (0.9) -0.52
Sweden 202 0.79 -0.06 0.05 128 050 2.38 152
1965-83 (-15) (2.6) (-0.9) (3.8)
-2.28 083 0.16 0.05 117 056 152 -0.34 50

. (-28) @45 (04 (42 035

1. Definition of the variables: TFP: total factor productivity (fixed-weight index); INF: infrastructure capital (broad definition);
PIN: combinationof private inputs; CU: capacity utilisationindicator from businesssurveys in manufacturing. All variables are in logs.
D refersto the first difference.

2. F-testfor the null hypothesis of constantretumns to scale over all inputs. The number reported inthe column indicates the probability

w,er cent%to wrongly reject this hypothesis. .
o With Cochrane-Orelitt correction for second-order autocorrelation.
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Chart 1. (cont.).Infrastructure and productivity (1)
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Table 3. Cross-country_regressions

The model: DTFP =g, ta; DINFta, D PIN

400 a 2 R SEE

Narrow definition of infrastructure 116 0.24 -0.27 0.06 081
(14) (1.5) (-1.0)

Broad definition 0.0 044 -0.26 048 0.57
(0.0) (3.5) (-1.3)

1. See Note 1.in Tables 1and 2 for the definition of the variables. The bar denotesthe country-specific historical average growth rate of
the variables.

Chart 2. Infrastructure and productivity
for the United States (1889-1989) (1)
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A second data set, used in Chart 2, covers the period 1889to 1987 for the United
States only. Total factor productivity and public-sector capital stock data (correspond-
ing roughly to the “narrow” definition of the first data set) are from Kendrick (1961), the
Bureau of Labour Statistics and the Bureau of Economic Analysis.

lll. THE RESULTS

Chart 1 shows the two definitions of infrastructure capital and TFP for the twelve
OECD countries for which data are available. All series are in level form, but have been
detrended with simple time trends. In all countries, except Greece, both measures of
infrastructure are hump-shaped, peaking in the early-to-mid 1970s2. Inabout half of the
countries — the United States, Japan, Germany, Canada, Belgium, Greece, Sweden
and, perhaps, Australia (where infrastructure seems to lag significantly) — TFP has
roughly the same pattern. In a nutshell, this contemporaneous pattern of rise and
decline is the aggregate evidence that the productivity slowdown was due to a fall-off in
the rate of infrastructure investment.

Regression results for eleven countries (capacity utilisation is unavailable for
Greece before 1982) are shown in Tables 1 and 2. The first table shows the resultswith
the narrow definition of infrastructure and the second with the broad one. All series are
differenced, since preliminary co-integration tests indicated that level regressions were
likely to be misspecified. Regressionswere also corrected for second-order autocorre-
lation, although for most countries the Durbin-Watson statistics do not indicate such a
problem. It is worth emphasising the importance of the capacity utilisationterm in these
regressions, even though the analytical focus is elsewhere. The residuals from regres-
sions excluding this term (not shown) are, not surprisingly, highly auto-correlated. If this
were due to truly autocorrelated residuals, applying an auto-correlation correction is
appropriate. However, doing so results in the statistical insignificance of virtually all
regressors for all countries. The apparent importance of capacity utilisation highlights
the fact (which is evident from the charts) that the relationship between infrastructure
and productivity is at frequencies much lower than that characteristic of business
cycles.

Both types of infrastructure are a statistically significant (i.e. at the conventional
95 per cent confidence level) determinent of TFP in the United States, Germany,
Canada, Belgium and Sweden whether the regressions are corrected for autocorrela-
tion or not. Infrastructure is never significant for the United Kingdom, Norway and
Australia, and is significant in only one of four regressions for France, Japan and
Finland.

An important characteristic of any production function is its returns to scale. A
standard assumption is constant returns to scale over private-sector inputs only,
although this may be unreasonable if public-sector infrastructure has spillover effects®.
Constant returns in this sense implies that the coefficienton PIN is zero. However, it is
significantly different from zero except in Japan (except when the narrow definition is
used and autocorrelation is not corrected), the United Kingdom (if autocorrelation is
corrected), Belgium (if autocorrelation is not corrected), Australia, Finland and Sweden.
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More generally, the point estimates from the regressions vary widely in terms of
their implication for the marginal productivity of private-sector inputs. For the United
States and Norway, the coefficient on PIN is about —1, implying that private-sector
inputs have very little effect on output at the margin (or, that they have a strongly
negative effect on productivity). Another way of making the same point is to compare
the marginal products of capital — both private-sectorand infrastructure — implied by the
estimates. Consider the five countries for which infrastructure is statistically significant
in all regressions® and take the point estimates using the narrow definition of infrastruc-
ture (Table 1), not corrected for autocorrelation. The implied elasticity of output with
respect to private-sector capital (i.e. the sample average income share of capital
multiplied by the coefficient on PIN) varies from only 0.05 inthe United States to 0.4 in
Belgium. The implied marginal product of private-sectorcapital (i.e. the elasticity multi-
plied by the average product of private-sector capital) in 1988 varies from 0.02 in the
United States to 0.09 in Canada and Sweden (i.e. a unit increase in capital raises
output between 2 and 9 per cent). The implied marginal product of infrastructure is 0.45
in the United States and 1.7 in Germany. This wide range of aggregate production
structures is hardly plausible, given the fairly uniform level of development across
OECD countries.

One problem with these regression is that there is really only one event — the
productivity slowdown — and many possible explanations. However, if the country-
specific correlation between infrastructure and TFP in the 1970s was just a coinci-
dence, one would not expect any particular cross-country correlation between these
two variables. Equation [2] was estimated on a cross-country basis using the sample-
average rate of change of the variables®. The capacity utilisationterm was omitted, as it
explains only short-term fluctuations. The estimated elasticity of TFP with respect to
infrastructure is large, but significant only for the broad definition of infrastructure
(Table 3). It is worth noting that these cross-country regressions do not eliminate the
possibility of reverse causation. That is, infrastructure investment would be higher in
countries with higher TFP (and income) growth, even if the results are driven by the
demand for, rather than the supply of, infrastructure.

Another way to bring more information to bear is to examine a much longer time-
series for productivity and the public-sector capital stock, which is available for the
United States. Chart 2 shows the detrended series. Visual examination of the raw
series indicated that linear time trends are not plausible. Instead, piecewise linear
trends were used, with kinks in 1929 and 1948. The post-war correlation discovered by
Aschauer is clearly visible. However, the decline in the public capital stock appears to
lag that in TFP, suggesting reverse causation. No systematic pattern is evident in the
rest of the data, except the simultaneous rise in both series in the decade following
19337.

IV. CONCLUSIONS

To summarise the evidence presented in this note: infrastructureinvestment has a
large estimated return in the United States and four other OECD countries; the esti-
mates imply widely differing production structures from country to country; there is no
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evidence that infrastructure and productivity are related in the United States outside the
post-WWIi period; there is some cross-section evidence that countries with high infra-
structure investment in the post-war period also have had high productivity growth.

The slowdown in infrastructure investment provides an intriguing possible solution
to the puzzle of the post-war productivity slowdown. But, overall, the regression results
suggest that the numerical estimates of the effect of infrastructure on productivity are

not robust enough to support a policy recommendation of a sharp acceleration of
infrastructure investment.
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NOTES

. On a quite separate issue, she also argues that current public investment decisions do not
maximise the return, and that significant gains could be had by rationalising them.

. Indeed, as will be seen below, any variable that is approximately a quadratic function of time
is a likely candidate for explaining the productivity slowdown. Adding a trend to the regres-
sions described below changes the estimated effect of infrastructure substantially, generally
reducing it to zero. We have no economic interpretationfor a quadratic trend, however.

. The detrending emphasises the deceleration of the series while obscuring changes in their
levels. Thus in some countries (the United States, for example) the infrastructure stock not
only decelerated but actually declined. In others (Germany, for example) it decelerated, but
continued to grow.

. Constant returns to scale over private sector inputs means that output can be doubled if only
private sector inputs (not infrastructure) are doubled. If this were the case, then it would imply
that infrastructure is no “constraint” on private sector production — for instance, there is no
highway congestion. But this would suggest that, at the margin, infrastructureis unproductive.
An alternative assumption is constant returns to scale over all inputs. This can be tested by
imposing the restrictionthat the coefficients on INF and PIN in equation [2] are equal but of
opposite sign. The results vary widely according to country, to the definition of infrastructure
and to whether autocorrelation is corrected.

. These are the United States, Germany, Canada, Belgium and Sweden.

. Aschauer (1990) and Munnell (1990b) report cross-section regression for the individual states
of the United States. They found much smaller, though still significant, output elasticities for
public-sector capital than have been typical in time-series regressions.

. Regressions were also carried out using equation {2] in first difference, although, as no
capacity-utilisation measure was available, we do not put much faith in the results. Nonethe-
less, they suggest that the infrastructure elasticity of TFP was negative (-.06) and insignifi-
cant (t=0.2), over the 1890-1929 period. They also confirm the visual impression of a posi-
tive (0.25) elasticity over the 1930-1948 period, although it, too, is insignificant.



Annex
DATA SOURCES

The private-sector output, employment and capital stock series, denoted GDPBV, ETB and
KBV, are drawn from the OECD's Analytical Data Base (ADB).

Data for the constant-price infrastructure capital stocks, denoted INF.N (narrow definition)
and INF.B (broad definition), are from the OECD’s Flows and Stocks of Fixed Capital, except for
the narrow definition for France and Japan, which was cumulated from ADB government-sector
investment data. The narrow definition is the capital stock of “producers of government services”.
The broad definition includes, in addition, structures in transport and communication (except for
Norway for which no data were available before 1977), and equipment and structures in electric-
ity, gas and water (except for France for which series for the energy-sector capital stock are
used). Neither definition includes the military capital stock.

The private-sectorand infrastructurecapital stock series are both gross concepts, except for
Norway for which infrastructure refers to the net stock. For Canada, Germany and Sweden a
one-time adjustment was made to the levels of private-sector infrastructure series in order to
calculate consistent non-infrastructure private-sector capital stock series used in regressions
reportedin Table 2. This is because the base years for infrastructure capital stocks are different
than for the other series. A similar adjustment was made for Norway because the best years
were different and the infrastructure series are net of depreciation while private-sector capital
stock series are gross.

The capacity utilisation series (CU) refer to the manufacturing sector only and are drawn
from the OECD’s Main Economic Indicators.

In the tables, GDPBYV, KBV, INF.N, INF.B are measured in billions of local currency units;
ETB is measured in ten-thousands of employees.
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Table Al.  United States

INF.N! INF.B! KBV! GDPBV! ETB cue
1956 1130.6 18495 23819 1246.8 57816 86.1
1957 1175.6 19026 24549 12634 5779.3 836
1958 1224.7 19565 2 505.2 12482 55761 750
1959 12755 20138 2 565.1 13252 57551 81.6
1960 13276 20716 26279 13528 58185 80.1
1961 13814 2 1296 2 688.6 13874 5756.2 773
1962 1436.8 21887 27576 14642 58400 814
1963 14974 22551 28318 15249 58804 835
1964 1564.1 23275 29220 1 608.6 59956 85.7
1965 16338 2 4065 30412 17033 6 1739 895
1966 1706.8 24917 31770 17996 6 3655 911
1967 17830 25822 33069 18447 6 393.0 86.8
1968 1859.3 26770 34444 19217 6 546.0 87.0
1969 1929.8 2768.1 35954 1967.2 6 755.8 86.7
1970 1994.0 2 855.6 37378 19536 6 7514 792
1971 20576 29419 38710 2 009.6 6 757.0 e
1972 21210 30312 40158 2 1134 6 970.2 82.8
1973 21804 31198 41976 22291 72530 87.0
1974 22401 32090 43779 22070 73823 82.7
1975 2295.1 32849 45133 2 1655 71853 723
1976 23441 33513 4649.3 22818 7 4086 774
1977 23880 3416.1 48138 23970 77231 814
1978 24404 3488.1 50094 25288 8 1310 84.2
1979 24825 35496 52227 25936 8 4472 84.6
1980 2530.0 3617.7 54200 25832 84953 792
1981 25710 36782 56245 2 6435 85985 783
1982 2 606.2 37292 5785.7 25720 8 479.8 703
1983 2 644.0 37787 59327 26744 8 564.8 739
1984 26820 38328 6 1275 28739 89905 805
1985 27270 39046 6 348.3 29735 9 240.6 80.1
1986 27729 3976.2 6 545.8 3058.0 94133 79.7
1987 28242 4 049.7 6 7315 31678 9 6855 81.0
1988 2875.2 41216 6 %479 33167 10 009.7 836
1989 29292 41825 7 158.2 34008 10 262.6 839

1. 1982 prices.
2. Rate of capacity utilisation.
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Table A2. Japan

INF.B! KBV! GDPBV! ETB cu?

INF.Nt

e8RS AN AN AR R 3B E 0B ERRE3
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i
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A

2. Rate of capacity utilisation.

1. 1985 prices.
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Table A3.  Germany

INF.N' INF.B! KBV? GDPBV? ETB af
1961 196.6 395.7 1396.6 695.4 24198 875
1962 206.7 419.1 14978 726.6 24170 873
1963 218.7 4437 1595.7 746.2 24137 86.0
1964 2336 472.1 17025 7954 2406.3 87.8
1965 249.1 5010 18151 838.0 24127 88.0
1966 264.2 528.9 19233 862.4 23%.7 855
1967 2716 556.7 2013.0 857.3 2302.7 788
1968 2910 584.6 2 105.6 912.2 23023 84.8
1969 3053 6153 22187 987.1 23369 89.5
1970 3217 6510 2 3505 10376 2 358.2 91.0
1971 3385 6910 24889 1067.2 23555 86.7
1972 3545 732.8 26219 11127 23510 85.1
1973 369.9 7736 27496 11684 2 369.3 87.1
1974 387.6 816.2 28525 11641 23255 825
1975 404.9 8583 29456 11427 22437 76.0
1976 421.6 897.6 30429 1211.8 22238 80.2
1977 4375 934.3 3 1464 12449 22241 80.2
1978 453.3 9715 3 255.7 12896 22366 81.2
1979 469.7 1008.8 3376.2 13439 22705 84.7
1980 486.7 10479 34989 1356.6 23051 824
1981 502.4 1084.2 36084 1355.0 229.0 790
1982 5165 11204 37034 13359 2 2605 763
1983 529.0 11548 3802.7 13623 22197 784
1984 5410 11903 3895.0 1408.7 22227 80.6
1985 553.0 12251 39953 14348 22371 84.3
1986 565.6 1261.6 41039 14671 22674 84.7
1987 578.6 1298.0 4218.6 14895 22824 843
1988 591.0 13320 4344.8 1549.6 23017 86.7
1989 603.8 ¢ 44898 16143 2336.2 89.1

1. 1980 prices.
2. 1985 prices.
3. Rate of capacity utilisation.




Table A4. France

INF.B! KBV! GDPBV' ETB cu?

INF.N!
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2. Rate of capacity utilisation.

1. 1980 prices.
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Table A5.  United Kingdom

INF.N! INF.B KBv! GDPBV! ETB cue
1961 229 1879 3958 1484 2081.9 *
1962 244 1977 4105 1509 2 086.7 *
1963 26.0 208.1 425.3 1571 2 085.2 *
1964 279 2192 4426 166.7 21108 *
1965 301 2308 462.6 1720 2 1249 .
1966 323 2432 483.3 1749 21187
1967 349 2570 504.1 1786 2070.3 *
1968 379 2713 525.7 186.8 20493 *
1969 41.0 286.6 546.7 1916 20439 *
1970 447 3033 569.0 1953 2027.2 *
1971 483 3211 5900 1981 19812 *
1972 519 3386 609.7 2033 19821 338
1973 55.7 355.8 6311 219.7 2018.1 535
1974 59.1 3715 650.6 2164 20240 403
1975 62.2 3858 670.0 2121 19798 280
1976 65.4 399.6 689.4 2179 19522 25.3
1977 67.6 412.3 709.6 224.7 19584 323
1978 696 4249 729.7 2324 19773 348
1979 717 437.7 7508 2394 2001.3 423
1980 73.6 4503 7708 2347 19794 263
1981 75.3 462.1 784.9 2322 1 89%6.2 195
1982 7.7 4748 799.1 2370 18552 23.3
1983 80.1 4881 8131 247.1 1 839.2 288
1984 82.8 502.3 830.1 2522 1 879.7 41.0
1985 85.7 517.0 848.5 2633 1902.8 478
1986 89.0 533.3 864.8 2741 1903.0 480
1987 922 550.1 8830 287.7 19485 538
1988 95.3 565.4 908.3 3014 2026.8 67.8
1. 1985 prices.

2. Firms operating at full capacity.
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Table A6. Canada

INF.N! INF.B! KBv? GDPBV2 ETB Cue
1960 104.0 1998 251.8 116.9 4987 y
1961 1095 2089 260.8 120.1 504.1 ¥
1962 1154 2173 269.6 1295 5176 872
1963 1211 2259 279.1 136.8 528.9 803
1964 1270 2356 2912 1470 548.6 935
1965 1335 2458 305.6 1579 569.9 96.0
1966 1409 2574 3235 169.6 602.9 945
1967 1484 269.1 340.2 1738 617.4 895
1968 1557 280.7 355.8 183.0 623.3 90.0
1969 162.8 2924 371.6 192.8 639.1 918
1970 170.0 305.0 3882 197.2 6412 84.9
1971 1784 319.8 4052 208.4 649.1 855
1972 186.8 3347 422.2 2217 668.7 89.0
1973 1949 3499 442.0 2408 704.5 946
1974 2032 365.1 4635 251.7 734.0 937
1975 2117 381.9 487.8 2560 735.8 826
1976 2195 397.9 5116 2743 7531 86.3
1977 2272 4145 5359 2840 7628 87.1
1978 2346 4309 560.8 298.7 7941 89.4
1979 2416 4470 590.4 3127 8371 904
1980 2486 462.7 625.8 3166 863.0 842
1981 256.1 4814 666.7 3282 885.0 833
1982 2639 501.1 699.0 3146 8431 708
1983 2714 5187 726.2 3245 8415 74.7
1984 279.3 5349 7525 3482 865.8 853
1985 281.7 5512 7814 366.2 889.1 817
1986 296.1 567.2 811.3 3719.1 9155 85.5
1987 305.7 585.3 845.5 3951 9414 85.9
1988 3159 606.1 888.2 4143 9759 87.2
1989 3274 630.2 9327 4274 995.6 854

1. 1981 prices.
2. 1986 prices. o
3. Rate of capacity Utilisation.
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Table A7. Australia

1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

INF.N! INF.B! KBv? GDPBV? ETB cw
833 1536 2210 819 4317 453
83.9 1537 2339 873 442.6 488
881 161.1 2479 929 4532 50.0
925 168.8 2624 100.1 467.8 548
96.8 1765 278.0 1058 486.5 545
1014 184.3 295.0 109.9 4906 438
106.1 192.4 3099 1136 495.7 355

1108 200.2 325.0 1223 519.1 565
1156 207.7 339.9 1232 523.5 420
1211 216.0 353.7 1228 507.0 250
126.7 2244 367.1 1280 5128 253
1315 2320 3803 128.0 5114 290
1357 2394 3948 132.8 507.1 313
1396 246.6 409.6 139.0 5178 405
1428 2534 4254 1423 533.6 425
1454 259.6 4449 1482 546.0 4438
1478 266.5 464.5 1470 541.6 265
150.1 2737 480.7 1469 5244 218
1525 2803 4975 1591 5420 388
1557 286.8 5174 167.2 558.6 448
1592 2936 536.3 170.8 581.7 385
162.7 3000 556.4 179.1 596.2 443
1658 3053 578.3 186.3 623.8 450
168.5 310.0 604.2 1964 657.7 220

1. 1984/85 prices.

2. Firms operating at full capacity.
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Table A8. Belgium

INF.N! INF.B' KBV? GDPBV? ETB cus
1960 14479 22408 38986 16157 306.3 ’
1961 1 4800 2300.7 40522 1 7005 308.6 .
1962 1516.3 2376.1 42371 17890 3124
1963 1 560.7 24579 44193 18519 3136 ¢
1964 16254 25612 4 594.6 19864 3176 ¢
1965 16718 26559 47884 20484 3179 *
1966 1726.2 27656 50232 2 1029 3178 822
1967 17938 2896.2 5261.7 2 1830 3151 781
1968 18756 3038.1 54832 22823 3142 793
1969 1960.9 31753 57222 2 4360 3198 86.2
1970 20548 33217 59912 2598.5 3195 86.2
1971 21593 34938 6 2829 27015 321.0 843
1972 22714 36828 65728 2 856.4 3188 828
1973 2361.7 38389 6 8804 30423 3208 84.8
1974 24422 39794 72131 3176.2 3252 83.2
1975 25282 41412 75257 31013 316.6 720
1976 26206 43014 78144 3286.8 3124 75.5
1977 2709.0 4 462.6 80935 3297.0 309.5 730
1978 27943 46239 8370.2 3380.8 306.8 733
1979 28828 4796.7 8 654.6 34372 306.7 773
1980 29789 4983.0 8 960.8 3589.6 304.8 76.2
1981 3062.1 51583 92365 35495 297.1 75.1
1982 31354 53147 9 505.4 36050 2916 76.1
1983 31948 5446.2 97437 3626.7 288.6 75.7
1984 32432 5560.6 9995.7 37046 287.1 76.8
1985 32843 56614 10 241.8 37308 2879 79.2
1986 33242 57526 10 5031 37853 2884 785
1987 3368.9 58374 10 774.7 39022 2924 781
1988 3416.7 5930.2 111224 4097.5 296.6 79.0

1. 1985 prices.
2. Rate of capacity utilisation.
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Table A9. Finland

INF B!

GDPBV! ETB cu?

KBV!

INF.N!

full capacity.

2. Firms operating at

1. 1985 prices.
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Table A10. Greece

INF.N? INF.B! KBV! GDPBY! ETB

1%1 9.8 8.6 169.8 116.5 3.9
1962 10.0 8.0 180.2 118.1 317.7
1963 102 9.2 12.0 130.8 318
1964 104 B4 208.9 142.7 3070
1965 10.5 106.6 290 157.3 3BI
1966 10.8 141 209.4 167.5 30.2
1967 1.1 12.9 Z0.4 177.6 2%6.0
1968 1.3 132.7 26.7 190.8 221
1969 11.8 144.8 6.4 217 20.8
1970 125 1%.5 ;.1 230.3 20.3
1971 1B1 169.6 36.1 28.3 2.1
1972 13.7 186.3 4.2 217 220
1973 14.2 204 481.8 2.4 .2
1974 146 212.1 51.6 2.1 23.9
1975 15.0 211 54.2 297.9 2885
1976 154 229.9 589.0 375 6.1
1977 5.7 237.5 625.5 38.0 27.5
1978 16.2 244.9 663.6 1.3 X8.3
1979 16.5 .1 707.4 A7 J01.1
1980 6.7 261.7 70.5 371.6 356.6
181 17.0 20.2 8.7 3712 325
1982 173 2175 8&7.4 371.8 3186
1983 178 288.9 88.9 372.2 1.2
1984 18.5 J0.1 8.4 R.7 1.9
1985 19.2 313.4 3.4 33.7 323.4
1986 198 323 9.6 301 4.2
1987 D1 36.2 5.6 3%6.7 335
1983 205 330.9 %1.4 413.8 38.9
1. 1970 prices.
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Table Al 1. Norway

INF.N! INF.B! KBV? GDPBV?2 ETB cus
1965 1054 * 2254 1594 126.2 :
1966 111.6 . 247.2 165.9 126.6
1967 1187 269.2 1764 126.3 ¢
1968 126.2 . 289.2 179.8 126.0 *
1969 134.6 309.2 1882 126.4 *
1970 142.8 225.1 3310 1917 1282 .
1971 1520 2375 355.9 200.6 128.3
1972 162.6 251.0 3778 208.2 1288 *
1973 1729 264.1 400.7 216.8 128.2 *
1974 183.1 276.8 4275 2283 1291 483
1975 1943 291.4 456.9 224.7 130.1 31.8
1976 205.6 306.6 488.6 233.0 134.9 313
1977 2174 3233 5255 2375 1364 303
1978 230.3 3419 566.4 2319 138.7 26.3
1979 2416 358.8 605.8 236.3 1375 308
1980 2532 3761 643.3 2383 136.1 343
1981 263.9 3925 686.8 244.6 1382 215
1982 273.2 407.0 7274 2445 1371 195
1983 2829 4215 764.2 2495 1341 18.0
1984 292.8 436.1 8014 258.8 1347 258
1985 3017 448.7 836.3 2730 136.1 29.8
1986 3123 4632 879.3 2779 142.1 325
1987 3241 4785 920.2 274.2 1457 335
1. 1984 prices.

2. 1985 prices.

3. Firms operating at full capacity.
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Table A12. Sweden

1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

INF' INFB' KBV? GDPBV? ETB oue
1493 301.9 865.4 357.1 3185 *

1506 319.9 896.6 3822 315.9 68.0
170.4 3385 9359 396.6 3177 720
182.0 3577 9815 4032 3185 60.0
1949 3782 10251 4148 3107 538
2095 3909 1063.9 4272 3101 528
2248 4228 11068 4470 3006 675
2415 44838 11573 4743 3106 700
256.7 4733 12042 4723 3045 490
2719 4992 12579 4808 3013 453
2858 5235 13123 501.4 2995 573
298.8 5467 13755 515.0 3016 665
3117 5609 14345 5265 3045 403
3239 502.9 14923 5237 300.9 320
373 616.7 15413 5088 2972 255
350.9 6395 15771 5156 2930 293
364.4 660.8 16154 535.9 2936 23
3778 6835 16624 540.4 293.4 430
3905 706.1 1705.0 537.1 2909 27.0
402.1 7289 17479 542.8 2887 25
4133 7516 17937 5535 288.3 308

1. 1980 prices
2. 1985 prices.

3. Firms operating at full capacity.
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