Document generated on 04/23/2024 2:46 a.m.

Relations industrielles
Industrial Relations

RELATIONS INDUSTRIELLES
DEPUIS 1545

SINCE 1945 i

INDUSTRIAL RELATIONS

Employment and the Productivity Slowdown: 1958-1980

George Saunders

Volume 40, Number 2, 1985

URLI: https://id.erudit.org/iderudit/050131ar
DOI: https://doi.org/10.7202/050131ar

See table of contents

Publisher(s)

Département des relations industrielles de 1'Université Laval

ISSN
0034-379X (print)
1703-8138 (digital)

Explore this journal

Cite this article

Saunders, G. (1985). Employment and the Productivity Slowdown: 1958-1980.
Relations industrielles / Industrial Relations, 40(2), 219-242.
https://doi.org/10.7202/050131ar

Tous droits réservés © Département des relations industrielles de 1'Université
Laval, 1985

Article abstract

This paper takes advantage of newly developed total factor productivity
measures available from the Economic Council of Canada to examine the
relationship between the factor inputs,

particularly the labour input, and productivity.

This document is protected by copyright law. Use of the services of Erudit
(including reproduction) is subject to its terms and conditions, which can be
viewed online.

https://apropos.erudit.org/en/users/policy-on-use/

erudit

This article is disseminated and preserved by Erudit.

Erudit is a non-profit inter-university consortium of the Université de Montréal,
Université Laval, and the Université du Québec a Montréal. Its mission is to
promote and disseminate research.

https://www.erudit.org/en/


https://apropos.erudit.org/en/users/policy-on-use/
https://www.erudit.org/en/
https://www.erudit.org/en/
https://www.erudit.org/en/journals/ri/
https://id.erudit.org/iderudit/050131ar
https://doi.org/10.7202/050131ar
https://www.erudit.org/en/journals/ri/1985-v40-n2-ri1139/
https://www.erudit.org/en/journals/ri/

Employment and the
Productivity Slowdown
1958 to 1980

George Saunders

This paper takes advantage of newly developed total factor
productivity measures available from the Economic Council of
Canada to examine the relationship between the factor inputs,
particularly the labour input, and productivity.

The productivity slowdown, which has gripped the western industrial
economies during the 1970s and early 1980s, remains a mystery. The subject
has been discussed widely in the popular press and in scholarly journals of
every persuasion'. There has been no shortage of reasons given for the
slowdown nor solutions for resuming productivity’s historical growth path.
Yet a widespread consensus explaining the slowdown has yet to emerge and
none of the solutions tried has proved effective. This paper offers neither a
full explanation for the slowdown nor remedies to correct it. Rather the
paper is concerned with the role of one important factor, employment: to
what extent has employment growth or the lack of it been associated with
the slowdown. During the course of the discussion in the paper evidence will
also be presented on the behaviour of capital and other inputs as they affect
the growth rate of productivity.

In the following section, the relevant productivity literature is reviewed.
Then a statistical analysis is undertaken of the employment-productivity

relationship, using both correlation and regression methods. The last sec-
tion concludes the paper.

* SAUNDERS, George, Associate Professor of Industrial Relations, McMaster Univer-
sity.

» The author is indebted to S. Magun of Employment and Immigration Canada for his
many helpful suggestion and comments, S. Rao of the Economic Council of Canada for his
assistance in the use and interpretation of the data, P. Fay of Employment and Immigration
Canada who suggested the study and supported its initial undertaking and the Faculty of
Business, McMaster University for research assistance.

1 Rusty Stieff BYRNE, «Sources on Productivity», Harvard Business Review,
September-October 1981, p. 38.
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REVIEW OF LITERATURE

No fixed date has been set for the commencement of the productivity
decline although most writers appear to believe that it began in the late
1960s or early 1970s depending on the country and the particular data used.
Nor is there agreement on the extent of the decline, that too depending on
country and the data, and also the base date chosen to mark the beginning
of the decline.

We can arbitrarily select 1973 as a base date. It is the year of the inter-
national oil crisis and the year many writers prefer to mark the turn-around
in productivity growth. In Canada, according to Statistics Canada, output
per person hour (labour productivity) in the commercial sector slowed from
an annual growth rate of 4.2% between 1946 and 1973 to 0.9% since 1973, a
fall-off of almost 80 per cent. Table 1 shows the extent of the drop off in
different sectors of the Canadian economy using different measures of
labour productivity and different time periods.

Table 1

Rates of Growth of Productivity, 1946-82, by Sub-Period,
Sector and Labour Measure

Commercial Commercial
Commercial Goods Producing Services
Per Per Per Per Per Per
Person- Emplo yec? Person- Employed Person- Employed
Hour Person Hour Person Hour Person
1946-73 4.2 3.4 5.6 4.9 2.3 1.5
1973-82 0.9 0.2 1.3 0.7 0.7 0.1
1946-66 4.3 3.5 5.8 5.1 3.2 2.3
1966-82 2.3 1.5 2.9 2.3 0.7 0.9

Source: Statistics Canada, Aggregate Productivity Measures, 1982, Catalogue 14-201 Annual,
Ottawa, 1983.

The slowdown has been occurring in virtually all of the western in-
dustrial countries, even in Japan which enjoys the highest rate of produc-
tivity growth among the advanced industrial nations. For example, Japan’s
productivity growth in manufacturing fell from an annual average of 10.7%
between 1960 and 1973 to 7.2% between 1973 and 1982, a drop of almost
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one-third (compared to a fall off of almost two-thirds in Canadian
manufacturing during the same period)2. Manufacturing productivity in the
United States declined in the same period from 3.0 per cent to 1.7 per cent.

Why productivity has slowed down is still being hotly debated and until
answers are found appropriate measures cannot be designed to restore its
growth. In this debate it has not escaped the attention of the media and in-
fluential scholars that the slowdown has occurred at almost precisely the
same time as employment has accelerated.

Returning to our statistics, while productivity in Canada was advanc-
ing rapidly in the 50s and 60s, employment was growing only 1 or 2 per cent
per year. In the 1970s employment growth accelerated to about 3% per
year. When employment grows slowly, productivity grows rapidly. When
employment accelerates productivity decelerates. Thus, it may appear that
if we want more productivity we need only slow or halt the growth of
employment.

How much truth is there to this dictum? It is difficult to say. The issue
is much more complicated than stated.

For example, much of the employment growth in the 1970s occurred in
the service and trade sectors where output measures are suspect or inade-
quate. To the extent that productivity can be measured in that sector it grew
by 2.7% per year in the 1960s and 1.9% in the 1970s3.

Productivity also fell off sharply in manufacturing where output
measures are considered satisfactory. Employment growth, however,
declined from 2.2 per cent per year in the 1960s to 1.1 per cent in the 1970s*.

If employment growth is a culprit in the productivity decline one would
not have expected the sharp drop in productivity in manufacturing.

Further, use of labour productivity (LP) to measure productivity con-
tains an inherent bias against employment. Since productivity is a measure
of efficiency, it is doubtful that LP can really be called a measure of pro-
ductivity since changes in labour productivity can reflect either changes in
efficiency or simple substitution between labour and other inputs with no
change in efficiency. Thus, substitution of capital for labour without chang-
ing output will raise labour productivity (output per labour input) but not

2 U.S. Bureau of Labor Statistics, Monthly Labor Review, Washington, January 1984,

. 83.
° 3 The fact that service productivity did not fall off to the same extent as in manufactur-
ing has been attributed by some observers to a relatively more rapid advance in technology in
that sector. See S. MAGUN, The Rise of Service Employment in the Canadian Economy,
mimeographed, Economic Council of Canada, February 1981.
4 Statistics Canada, op. cit., p. 28.
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efficiency since the same total quantity of inputs is used to produce the same
output. Since this is one way to raise labour productivity we could easily fall
into the trap of promoting the increasing use of other factor inputs in place
of labour reducing not only employment but also overall efficiency through
overuse of these factors.

Recent studies of productivity have turned to the development and use
of total factor productivity (TFP). TFP is output per unit of input. Thus, a
change in TFP reflects a change in efficiency. But there are problems with
TFP measures that have restricted its development. For example, no accep-
table method of measuring capital, an important input, is available nor is it
possible to measure all inputs in the production process®. This situation has
posed difficulties in the development and publication of official TFP
measures by government statistical agencies. Thus, much of the work on
TFP measures comes from private researchers or government non-statistical
agencies®. Nevertheless, pressures are building up on statistical agencies to
review their position on this matter and it is likely that the development of
standard series on TFP paralleling those on LP is not far off”.

In the meantime, the decline in the rate of growth of labour productivi-
ty coincidental with the employment problems of the 1970s has given rise to
research and debate both in North America and Europe on the relative con-
tributions of the different factor inputs in productivity. In the debate in
Europe and international organizations, in particular, the question is being
raised about the efficiency of investment aids as opposed to employment in-
centives as a means of creating more employment. One international report
noted that «there have not been many studies of alternative mixes of factors
of production to get the best result for society as a whole ... because labour
productivity has been unquestioned as the measure of efficiency». «For
what matters in measuring the efficient use of resources is not just the pro-
ductivity of labour but the productivity of all the factors of production
combined-labour, capital, land, energy, raw materials and knowledge.
Therefore, a fresh assessment of the mixture of factors of production is re-

s See, for example, Department of Finance, Recent Changes in Patterns of Productivity
Growth in Canada, Ottawa, April 1980.

6 Two recent mammoth efforts are Dale W. JORGENSEN and F. GALLOP, «U.S.
Productivity Growth by Industry», in J. Kendrick and B. Vaccaro, editors, New Developments
in Productivity Measurement and Analysis, Studies in Income and Wealth, Volume 44, Na-
tional Bureau of Economic Research, New York, 1980; and Economic Council of Canada, A
Climate of Uncertainty, Seventeenth Annual Review, Ottawa, 1980.

7 National Research Council, Measurement and Interpretation of Productivity, A.
REES, editor, Washington, 1979, and A. CAS, New Measures of Multifactor Productivity and
Structural Change for Canadian Industries, paper presented to Canadian Economics Associa-
tion, July 1984.
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quired, and that fresh assessment must break with traditional attitudes»®
(underlining mine). On this side of the Atlantic, the research emphasis has
been on the development of TFP measures. Progress has been slow, but the
problems involved have stirred controversy.

These problems reflect different views of the importance of capital and
labour, the two primary inputs, in productivity. To explain the relative con-
tributions of these two factors, writers express them in the form of aratio, a
measure of capital divided by some measure of labour. The ration itself is
affected by the particular measure that is used to represent the two factors.
Capital can be expressed in gross or net terms, or can include or exclude
components. The more components included in capital the heavier its
weight and the greater the impact on productivity of a given change in
capital®. Similarly, labour can be expressed in terms of number of workers,
hours paid for or hours worked, with each measure having a different im-
pact on the behaviour of the labour factor and its contribution to producti-
vity.

For these reasons, the capital/labour (K/L) ratio has had a chequered
history in North American productivity studies. Some writers claim that the
ratio has declined in the 1970s and this explains the decline in LP, while
others claim the ratio has risen!®. Writers are also undecided about the ac-

8 Organization for Economic Co-operation and Development, The Broader Economic
and Social Questions as they Relate to Youth Unemployment, mimeographed, restricted,
November 1980, p. 13. Other studies in Europe on a similar theme include: K. PANKHURST,
Training and Job Creation Schemes for Young People: Lessons from Overseas Experience,
Organization for Economic Co-operation and Development, mimeographed, February, 1981;
Commission of the European Communities, Outlook for Employment in the European Com-
munity to 1980, Brussels, July 1976; W. DRIEHUIS, «Capital-Labour Substitution and Other
Potential Determinants of Structural Employment and Unemployment», in Organization for
Economic Co-operation and Development, Structural Determinants of Employment and
Unemployment, Volume Il, Paris, 1979, p. 101; C. SAUTTER, «Investment and Employment
on the Assumption of Slower Growth», in ibid., p. 135; G. CAIRE, «A European Perspec-
tiven, in ibid., Volume I, p. 72; L. FREY, «Industrial Investment Strategy and its Effects on
Employmenty, in ibid., Volume 11, p. 172; E. MALINVAUD, «Capital-Labour Substjtution,
Technology and Employment», in ibid., Volume I, p. 23.

9 For a summary of the capital measure employed in productivity studies see National
Research Council, op. cit.

10 In Canada, the Department of Finance says that it has declined, while the Bank of
Canada and the Economic Council say that it has not. See Department of Finance, op. cit.;
Economic Council of Canada, op. cit.,, Chapter 5; and Bank of Canada, «The Recent
Slowdown in the Growth of Productivity: Some Explanations of the Puzzle», Bank of Canada
Review, June 1981.
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tual importance of the ratio with some writers stating that the impact is in-
significant while others believe it to be significant!!.

For example, in Canada the Department of Finance estimates that
changes in the K/L ratio contributed to about 25 per cent of the decline in
labour productivity; the Economic Council, on the other hand, puts the
contribution at about 7 per cent, and the Bank of Canada contends «that
this factor did not contribute substantially to the decline in productivity
growth»'2, Each gives capital a different weight in its statistical analysis.

Recent refinements in productivity methodology further confuse the
picture. One refinement, which results in reducing the relative weights of
capital and labour in the productivity equation, is the formal recognition of
other inputs. Traditionally the productivity equation is specified to com-
prise labour and capital.

Recent work, by Jorgensen in the U.S. and the Economic Council in
Canada has demonstrated that materials and energy have a «life of their
own» in productivity determination. For example, savings in materials and
energy or the possibility of substitution between these inputs and labour and
capital can affect productivity. To ignore these inputs is to miss this source
of productivity change. Their inclusion changes the weights of the input fac-
tors and, therefore, their effects on productivity. In most industries, the
materials input comprises one-half to two-thirds of output. Productivity
studies that include other inputs are fairly new and still few and far bet-
ween. In Canada, the incorporation of materials and energy in the produc-
tivity models of the Economic Council and of Berndt and Watkins may
have been another reason why they found K/L ratios to have been relatively
unimportant in labour productivity determination!3.

Another recent innovation allows for interactions among the inputs,
that is substitutability. Thus, studies using older methods find energy to be
unimportant because its weight in the production process is so small. Recent
studies, for example Jorgensen in the U.S., find that energy prices and
energy shortages are changing the whole production function'4. Therefore,

11 In the United States, J. Kendrick says that ratio is important and E. Denison argues
that it is unimportant. Kendrick gives capital a weight of 30 per cent in his productivity equa-
tions, while Denison gives it a weight of only 10 per cent. See E.F. DENISON, «Discussion» in
Federal Reserve Bank of Boston, The Decline in Productivity Growth, June 1980, pp. 26-54,
and J. KENDRICK, «Survey of the Factors Contributing to the Decline in U.S. Productivity
Growth», in Federal Reserve Bank of Boston, ibid., p. 3.

12 Bank of Canada, op. cit., p. 3.

13 E.R. BERNDT and G.C. WATKINS, Ernergy Prices and Productivity Trends in the
Canadian Manufacturing Sector, 1957-76, Some Exploratory Results, Economic Council of
Canada, 1981.

14 Dale W. JORGENSEN, Energy Prices and Productivity, Economic Council of
Canada, mimeographed, 1980 and Dale W. JORGENSEN, «The Answer is Energy»,
Challenge, Nov./Dec. 1980.
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what may appear to be a capital/labour ratio problem is in reality an energy
problem that is causing premature obsolescence of capital and greater use of
labour. Berndt and Watkins tested this Jorgensen hypothesis for Canada
but found no effect from energy, perhaps because we did not experience the
same energy trauma as did the U.S.15.

The confusion mounts when the focus of productivity is shifted from
labour productivity to total factor productivity. Capital/labour ratios, for
example, are found to have different impacts depending on the productivity
measure used. Kendrick in the U.S. finds the K/L ratio important in LP
determination but unimportant in TFP determination!s. Berndt and
Watkins in Canada find that the behaviour of K/L ratios are not related to
the slowdown in LP but they are negatively related to TFP, that is, rising
K/L ratios actually caused productivity to decline, suggesting that the use of
more capital relative to labour has reduced efficiency!’.

In summary, labour productivity is not a proper measure of productivi-
ty since it is not a measure of efficiency. Further, its use has often been a
source of misunderstanding of the role of labour and employment growth in
productivity determination. Since labour constitutes the denominator of
labour productivity measurements, an increase in employment or the labour
factor, ceteris paribus, is bound to result in a fall in labour productivity.
Similarly substituting capital for labour is bound to raise labour productivi-
ty whether or not output has increased.

These limitations of labour productivity are being overcome by the
development of total factor productivity measures, which include other in-
puts besides labour in the productivity calculation. At the same time, closer
consideration is being given to the role of the different inputs in productivi-
ty determination. Although a consensus is yet to appear, evidence is emerg-
ing that capital is not necessarily or automatically a source of productivity
improvement any more than labour or employment growth is a productivity
inhibitor.

15 E.R. BERNDT and G.C. WATKINS, op. cit.

16 J. KENDRICK, op. cit., p. 17 and J. KENDRICK and E. S. GROSSMAN, Produc-
tivity in the United States, the John Hopkins University Press, Baltimore and London, 1980,
pp. 34 and 44.

17 E.R. BERNDT and G.C. WATKINS, op. cit., pp. 12-13.
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A STATISTICAL ANALYSIS

Introduction

The recent development of total factor productivity data by the
Economic Council of Canada provides an opportunity for a fresh analysis
of productivity determination in this country. The data base includes pro-
ductivity estimates (both labour productivity and total factor productivity)
as well as information on output, capital, labour, materials and energy for
some 30 manufacturing (22) and non-manufacturing (8) industries for the
period 1958 to 1980. The Council data base was developed directly from
various statistical series collected and produced by Statistics Canada. The
information made available for this study is in the form of growth rates of
these variables's. Both correlation and regression analyses are used to test
the relations between the various input factors especially labour and capital
and productivity.

The data base is not without its problems. For example, the capital in-
put is not a measure of capital services or the amount of capital expended to
produce output in a particular period. Rather, as in much of the literature,
it is net capital stock and the assumption is made that changes in this stock
measure changes in capital services!>. Nor does the measure distinguish
among different types or qualities of capital. Each unit of capital is treated
like any other unit of capital.

Also, the labour input is measured by person-hours paid. For a signifi-
cant proportion of the employees covered by the study it is an estimate since
hours information is not directly available. Further, hours paid is not as
good a measure of the labour input as hours worked. Finally, the hours paid
figure applies equally to all workers. No distinctions are made to reflect the
characteristics and contributions of different categories of workers.

Despite these and related problems, the methodology used in the Coun-
cil study and the extensiveness of the information give this data base certain
advantages not found in other productivity studies. For example, it pro-
vides consistent estimates of both LP and TFP2; it offers the opportunity to

18 Economic Council of Canada, op. cit., Appendix C; S. RAO and R. PRESTON,
Inter-Factor Substitution and Total Factor Productivity Growth; Evidence from Canadian In-
dustries, mimcographed, Economic Council of Canada, February 1983, provide details of this
data base. The terminal year for some of the data is 1979. However, for ease of reference 1980
is used as the end year in this study.

19 The net capital stock concept parallels that published by Statistics Canada. For a
description, see Statistics Canada, Fixed Capital Flows and Stocks, Catalogue No. 13-211, An-
nual, Ottawa.

20 TFP is a misnomer since not all inputs are included in the measure developed by the
Economic Council. A more accurate term would be multifactor productivity. However, for
purposes of this study the term TFP is used on the understanding that it is not a true measure
of total factor productivity.
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examine the employment-productivity relationship in the context of the
behaviour and role of several other important input factors; and the
development of productivity estimates by industry allows for a greater
degree of uniformity and homogeneity than can be achieved in national
estimates. Moreover, working with a disaggregated data base assists in the
identification of unusual situations which distort national aggregates, as
well as identify the sources of changes in these aggregates.

Correlation Analysis
Productivity and K/L Ratios

Table 2 provides information on correlations of productivity (both LP
and TFP measures) and the various input factors for the four time periods,

Table 2

Number of Positive and Negative Correlations,
Three Industrial Categories,* and Four Time Periods, 1958-80
By Variables Correlated

Number of Positive Number of Negative
Correlations Correlations

Not Significant Significant** Not Significant Significant **

LP and KL
TFP and KL
LP and K
TFP and K
LPand L
TFP and L
LP and Q
TFP and Q
LP and M
TFP and M
LP and ML
TFP and ML
LP and MK
TFP and MK — 12 — —

=
~

W N L O =
E RN I S S

AN W W N RN = LN

[ =1
—_——
b —

*Manufacturing, non-manufacturing and the two combined
**P = 0.10 or less
Q = rate of growth of output; M = rate of growth of materials

Source: George Saunders, Employment and the Productivity Slowdown, 1958-1980, Working
Paper No. 228, McMaster University, Hamilton, August 1984, Tables 3 and A-3.
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1958-66, 1967-73, 1974-80 and 1958-802!. The first two periods (1958-66 and
1967-73) are characterized by high output and productivity growth and the
third (1974-80) by a significant slowdown in these variables. For example,
the annual rate of growth of output (Q) for the 30 industries averaged 5.0
per cent in the first sub-period, 5.3 per cent in the second sub-period and 3.4
per cent in the third sub-period. Labour productivity and total factor pro-
ductivity growth averaged 3.4 and 2.2 per cent respectively in the first two
sub-periods. In the third sub-period, LP growth fell to 1.1 per cent per year
and TFP growth to -0.3 per cent per year?,

The correlations in Table 2 show little relationship between productivi-
ty (whether LP or TFP) and K/L ratios. The table provides a count of the
number of positive and negative, significant and insignificant correlation
coefficients for manufacturing and non-manufacturing and the two com-
bined in each of the four time periods?. Only four (of a possible 12) correla-
tions between growth rates of LP and K/L ratios are positive and signifi-
cant. Six of the remaining eight are positive but insignificant and two are
negative with one of these significant.

In the case of growth rate of TFP and K/L ratios, some 10 of them are
negative with two of these significant. There are no positive significant coef-
ficients.

Positive correlations between LP and K/L ratios would be expected
because of the arithmetic relationship between the two. The fact that there
are so few that are significant and the absence of positive significant coeffi-
cients between TFP and K/L ratios suggest the very minor positive relation-
ship between this ratio and productivity. Contrary to the traditional view
that a rising (falling) K/L ratio should be associated with rising (falling)
productivity, there is a hint that the very opposite is occurring: productivity
and K/L ratios are moving in opposite directions. Further, the relationship
between the two appears to be deteriorating over time. That is, the correla-
tion coefficients since 1966 have smaller positive or larger negative values
compared to the 1958-66 sub-period?4.

" 21 The data, which are available for these time periods only, correspond to the periods
used by the Economic Council in their productivity study. See references in footnote 17.

22 S. RAO and R. PRESTON, op. cit., Tables 1 and 2.

23 For the values of the correlation coefficients and their levels of significance, see
George SAUNDERS, Employment and the Productivity Slowdown, 1958-1980, Working
Paper No. 228, McMaster University, Hamilton, August 1984, Tables 3 and A-3.

24 Ibid. For example, for all 30 industries, the correlation coefficients between the K/L
ratio and TFP are -.0269 for the 1958-66 sub-period, -.4092 for the 1967-73 sub-period and
-.2067 for the 1974-80 sub-period.
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A failure of productivity and K/L ratios growth rates to be positively
correlated may signify that substituting capital for labour or using more
capital relative to labour is not the route to higher productivity. It is possi-
ble however that a potential positive relationship is being obscured by other
intervening factors. For example, the presence of the input factor,
materials, may swamp the K/L-productivity association because of its
heavy weight. On average, some two-thirds of manufacturing output com-
prise the materials input. Thus changes in the growth rates of that input
would have a significant effect on the rate of growth of output and hence
productivity. Correlations coefficients between growth rates of materials
and growth rates of output are in the 0.9 range.

In order to determine whether materials is overwhelming or hiding
positive associations between K/L ratios and productivity, partial correla-
tions were computed holding constant the effects of the materials input.
The association is not improved by removing the influence of materials. In-
deed it is weaker. As can be seen from Table 3, the number of negative
significant correlations between the rate of growth of K/L ratios and the
rate of growth of TFP is increased. Some 11 of the 12 correlation coeffi-
cients are negative with five of them significant. The number of positive and
significant correlations between LP and K/L is reduced from four to two.

Productivity and Capital

The failure of K/L ratios to be positively associated with productivity
raises the question of the role of capital (K) in productivity behaviour in this
country. The conventional wisdom is that capital, the traditional carrier of
new technology, is vital to productivity improvement. In the cross-industry
method used in this study K/L ratios may hide the positive effects of
capital.

For example, a situation can be envisaged in which large infusions of
capital occur at the same time as large additions of labour. Should produc-
tivity also be growing rapidly (perhaps because of the rapid growth of
capital) a correlation between K/L ratios and productivity would produce a
low or insignificant coefficient.

To meet this problem a parallel correlation analysis was undertaken of
the capital-productivity association.

The results are reported in Tables 2 and 3. It can be seen that separating
K from the K/L ratio rather than improving the correlation with productivi-
ty actually weakens it. Both the number of negative and significantly
negative correlations is increased. Further, holding the effects of M cons-
tant increases the number of significant negative correlations between K
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Table 3

Number of Positive and Negative Partial,
Correlations, Three Industrial Categories* and
Four Periods, 1958-80, By Variables Correlated,
Holding M Constant

Number of Positive Number of Negative
Correlations Correlations

Not Significant Significant** Not Significant Significant**

LP and KL 9 2
TFP and KL
LP and K — —
TFP and K — —
LP and L — — —
TFP and L — — 5

i
—_ L) LA

—
~N N = O

*Manufacturing, non-manufacturing and the two combined
**P = 0.10 or less

Source: George Saunders, op. cit., Table A-4

and TFP to 11 of the 12 correlations. The negative association occurs in all
three sub-periods but tends to be stronger in the last two sub-periods en-
compassing the period of the productivity slowdown, compared to the first
sub-period (1958-66). What these results suggest is that industries with
rapidly growing capital usually suffer a slow growth in productivity. Ex-
amples of the experience in individual industries are indicative of this rela-
tionship. Finance, insurance and real estate and mining enjoyed the fastest
and third fastest growth in capital stock of the 30 industries, but ranked last
in productivity (TFP) growth?S., Motor vehicle parts and accessories and
chemical products also ranked high in capital growth (nine per cent and
6-1/2 per cent per year respectively compared to an average of 5 per cent)
but low in TFP growth (less that one per cent per year compared to the
average of 1 1/2 per cent per year for all 30 industries).

At the other end, industries experiencing the slowest growth in capital,
textiles, and knitting and clothing experienced TFP growth in the top 10 of
the 30 industries.

25 Ibid., Table A-1.
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One reason for the negative association between capital and productivi-
ty may be found in the weakness of the concept of capital used in this study.
This matter has already been discussed and it can only be added here that
there is no reason to suspect a particular bias one way or the other. The
same concept has been used elsewhere with different results. A more plausi-
ble and popular explanation provided in the recent literature is that a grow-
ing proportion of capital is being directed to non-productive uses. For ex-
ample, requirements to meet pollution, occupational health and safety and
similar regulations are forcing the diversion of resources which would
otherwise have gone into productive uses. Another explanation is the need
to replace capital made prematurely obsolete by the energy situation. This
would accelerate capital spending with no appreciable increase in output.

These explanations, particularly the last two, emanate from the U.S.
where there is more solid evidence to support them. Canadian studies have
downplayed them in this country, In any event, they are explanations ap-
propriate for the 1970s and were given for that purpose?’. They do not ex-
plain the failure of capital and productivity growth rates to be positively
associated in the earlier sub-periods.

26 See Department of Finance, op. cit., p. 44. E.R. BERNDT and G.C. WATKINS, op.
cit.; Economic Council of Canada, op. cit., pp. 101 and 103; Bank of Canada, op. cit. The
first three generally do not attach much importance to pollution abatement expenditures, en-
vironmental regulations or energy. The Bank of Canada study hints that non-productive uses
of capital might be a factor but does not explore the matter. In another respect, however, the
Department of Finance and Bank of Canada studies note the large decline in labour productivi-
ty in certain extractive industries, particularly petroleum and natural gas. They attribute this
situation largely to falling output and increasing employment associated with development
drilling and exploration work. The Department of Finance estimates that the fall in labour pro-
ductivity in oil and gas related industries to be about one-quarter of the decline in national or
aggregate labour productivity (page 48). The possibility of having to work harder or divert
more resources to get the same returns is also hinted at by the Economic Council (the figures in
column 9 «Residual» of Table C-1, p. 154, 17th Annual Review may be indicative of this situa-
tion) and may also be suggested by the acceleration of capital and labour growth rates over the
1958-80 period despite the slowdown in output growth. For example at the aggregate level
capital and labour growth rates rose from 4.9 per cent and 1.1 per cent per year respectively in
1958-66 to 5.3 and 2.3 per cent respectively in 1974-80.

27 See footnote 13 and William C. BRAINARD, John B. SHOVEN and Laurence
WEISS, «The Financial Valuation of the Return to Capital» in Brookings Paper on Economic
Activity, 2, 1980, William C. BRAINARD and George L. PERRY, ed., 1981, pp. 453-512; and
Martin Neil BAILEY, «Productivity and the Services of Capital and Labour», in Brookings
Papers on Economic Activity, 1, 1981, William C. BRAINARD, and George L. PERRY, ed.,
1981, pp. 1-66. Also see National Research Council, op. cit., p. 133.
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This is not to suggest that capital is not important or that technology is
never embodied in capital?®. There is no question that capital does play a
role in this respect. We need only witness the recent computer revolution
and indeed past technological revolutions. What it does suggest however, is
that capital is susceptible, like any other factor input, to over-utilization or
inefficient application?, Inducing additions to the capital stock for the sake
of adding to that stock because of the popular belief that this is the principal
way to improve productivity may instead be hurting productivity and caus-
ing lower levels of employment than would otherwise be the case.

Productivity and Labour

The correlation between growth rates of the labour factor and growth
rates of productivity (TFP) was also generally negative. Some seven of the
12 correlation coefficients are negative with four significantly negative (see
Table 2).

Holding the effects of the materials input constant increases the
number of significant negative correlations from 4 to 7. The presence of the
materials input factor operated to obscure the extent of the negative
association between labour and productivity (TFP). Removing the effects
of that factor results in a rather significant increase in the negative associa-
tion.

The general negative association might be, in part, a result of the
greater adjustments to the labour factor compared to the other factor in-
puts. In virtually all of the industries, manufacturing and non-
manufacturing alike, the rate of growth of person-hours was below that of
the other three inputs and of output. This was the case for the period as a
whole and for each of the three sub-periods.

Labour was also the only input factor to experience negative rates of
growth throughout the 1958-80 period. Negative rates of growth occurred in
tobacco products, leather, agriculture and forestry. That is, these industries
used fewer person-hours in 1980 than in 1958 to produce their output.

28 The failure to find a positive relation between productivity and the capital-labour
ratio has led writers in other countries to question the capital embodiment thesis. For example,
J. KENDRICK and E.S. GROSSMAN, op. cit., p. 35 and R. WRAGG and J. ROBERTSON,
Post War Trends in Employment, Productivity, Qutput, Labour Cost and Prices by Industry
in the United Kingdom, Research Paper No. 3, Department of Employment, United Kingdom,
June 1978, p. 79 specifically raise this question as a result of their failure to find a positive cor-
relation coefficient.

29 Economic Council of Canada, op. cit., for a statement of the possible recent ineffi-
cient use of capital in this country.
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In part, the negative association may also reflect a too rapid growth or
insufficient decline in the labour factor (that is, the adjustments were not
sufficient). However, regardless of the reasons for the negative association,
which is an expected result based on findings from the productivity
literature, two observations are worth noting:

1) the negative association between labour and productivity growth
rates is no worse than that between capital and productivity growth rates.
Indeed, the relationship between capital and productivity is worse. The
negative associations between capital and productivity as measured by TFP
are stronger and there are more negative and significantly negative correla-
tion coefficients between capital and productivity than between labour and
productivity®. This may imply that the adjustment to the labour factor by
substituting capital for labour went too far, causing inefficiencies. Further,
compared to labour, there is a greater tendency for a negative capital-
productivity association to be concentrated in the last two sub-periods. The
negative labour-productivity associations are concentrated in the first and
third sub-periods. The association between labour and productivity tends to
be positive in the 1967-73 sub-period.

2) the negative associations with labour based on LP as the measure of
productivity are much higher than those using TFP as the measure of pro-
ductivity. For example, for the period as a whole (1958-80), the correlation
coefficient between labour and labour productivity is -.4139, which is
significant at the five per cent level, but only -.2001 between total factor
productivity and labour, which is not significant.

On the other hand, the negative associations between capital and pro-
ductivity increase when we move from the LP to the TFP measure of pro-
ductivity. For the period as a whole, the correlation coefficient between
capital and labour productivity is -.0625, which is not significant; for
capital and TFP it is -.3326, which is significant at the five per cent level.

Productivity and the Materials Input

The correlation analysis reveals a strong positive association between
materials and productivity. The association is stronger when materials is
substituted for labour or capital. All of the correlation coefficients between
the growth rates of materials and productivity (both TFP and LP) are
positive, although only one-half involving TFP are significant (see Table 2).
However, virtually all of the coefficients involving correlations between
growth rates of productivity and the growth rates of materials-labour and
materials-capital ratios are positive and significant. The growth rates of
productivity appear to go hand-in-hand with the growth rates of materials.
Utilizing materials so saves on capital and labour that it raises productivity.

30 See Tables 2 and 3 above and George SAUNDERS, op. cit., Tables 2, A-3 and A-4.
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It is not clear from the evidence why materials and productivity im-
provement are so strongly related. The improvement may reflect scale
economies or new technologies being introduced into the Canadian produc-
tion system through the materials input (as opposed to capital)?!.

The scale effect argument would find its support in the high correlation
between output and materials growth rates, the smaller correlations bet-
ween output growth rates and the growth rates of the other inputs and an
accompanying strong correlation between output and productivity (TFP)
growth rates. This pattern of association would suggest that more output
could be achieved by relatively less capital and labour. The savings in these
two inputs more than offset the increase in materials so that productivity
advances.

The technology argument would find some support in a relatively low
correlation between TFP and output and a very high correlation between
the M/L and M/K ratios and productivity. The savings generated in the use
of the inputs as a consequence of the utilization of the materials input
regardless of the behaviour of output may be what is driving up the growth
rate of productivity.

The evidence is too general and speculative to be supportive of one ef-
fect or the other (for example, the association between output and produc-
tivity is not uniformly strong). Further investigation is required particularly
of these relationships in each specific industry. But whichever effect is
dominant, it is clear that productivity improvement in Canada since 1958 is
strongly associated with the materials input. This may suggest that en-
couraging the use of this input (or not discouraging its use) in the produc-
tion process has greater payoffs for productivity gains than direct en-
couragement of either capital or labour.

Regression Analysis

Correlation analysis measures degrees of association and is a useful
technique for the cross-industry approach utilized in this study. We turn to
regression analysis for cause and effect relationships and for the determina-
tion of the approximate magnitude of the effects of the factor inputs on
productivity. These estimates are reproduced in Table 4. They represent the
expected impact on TFP of assumed changes in the growth rates of the in-
puts.

31 However, capital could be the source of improvements in the materials input as could
the method by which capital and labour may be combined to produce materials for use in other
industries.
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The estimates were generated from a series of regression equations with
the TFP growth rate as the dependent variable and the growth rates of the
inputs as the independent variables.

Four basic functions were computed for each of the three industrial
categories, manufacturing, non-manufacturing and the two combined in
each of the four time periods. These functions are as follows:

TFP as a function of K,L,M, and E*
TFP as a function of K/L, M and E*
TFP as a function of K, M/L and E*
TFP as a function of L, M/K and E*

* = energy which was measured separately in manufacturing only.
E is included in M in the non-manufacturing industries.

The equations represent the various combinations of the input
variables studied in the correlation analysis. Other possible combinations of
these variables could have been used but the results produced would have
been difficult to interpret. For example, in an equation based on TFP as a
function of K, L, M/L and E, «L» appears twice, once by itself and once in
the M/L ratio, which in growth rate terminology is M minus L. Thus, the
coefficient for the M/L ratio would not be a true reading of that ratio since
the effects of L have been removed.

All of the equations were run with the growth rate of output included
as one of the independent variables. But the presence of Q presented two
problems. First, the very high correlation between Q and M suggests severe
multicollinearity. Indeed with Q present, M became insignificant in the
equations as did M/L and M/K, although not in all cases. That is, the ef-
fects of M, were sometimes being captured by Q; at other times it was cap-
turing the effects of Q.

A second problem raised by the inclusion of Q is that it being the
numerator and the principal component of TFP (the dependent variable) it
could be argued that including it introduces a strong element of circular
reasoning32. For these reasons Q was dropped from the equations. These
considerations in developing the regression equations have an impact on
their fit resulting in relatively low corrected R% (see Table 5). For this
reason care must be exercised in interpreting the results.

Given this caution the estimates in Table 4 show the probable impact
on the growth rate of TFP of a 10 per cent increase in the growth rate of the

32 For a discussion of this problem see J. KENDRICK and E.S. GROSSMAN, op. cit.,
p- 101.
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Table 4

Estimated Change in The Growth Rate of TFP As A
Result of 10 Per Cent Increase in the Growth
Rates of K/L, K, L, M, E, M/L, and M/K by Time Period and
Industrial Sector, 1958-80

(Percentage Change in Growth Rate of TFP)*

K/L K L M E** M/L M/K
1958-80
All Industry -2 -3 N/S 4 — 3 3
Manufacturing N/S -1 N/S 2 N/S 2
Non-Manufacturing N/S -7 N/S 6 — N/S 6
1958-66
All Industry N/S -2 -3 4 — 3 2
Manufacturing N/S -1 N/S 2 N/S 2 1
Non-Manufacturing  N/S N/S N/S N/S — N/S 4
1967-73
All Industry -2 -3 N/S 2 — 2 2
Manufacturing -2 -2 N/S 1 -2 2 2
Non-Manufacturing N/S -6 N/S 3 — N/S 3
1974-80
All Industry N/S -1 -3 3 — 3 2
Manufacturing N/S -1 2 2 N/S 2 1
Non-Manufacturing N/S N/S N/S N/S — N/S N/S

*Rounded to nearest whole number
**Measured in manufacturing only
N/S = not significant, that is p > 0.10

Source: Derived from George Saunders, op. cit., Table A-1

factor inputs. For all industry (manufacturing and non-manufacturing
combined), each 10 per cent increase in the growth rate of the capital-labour
ratio or capital can be expected to reduce the rate of growth of TFP by bet-
ween 2 and 3 per cent for the 1958-80 period as a whole. A 10 per cent in-
crease in the growth rate of labour, on the other hand, would be expected to
have no effect on TFP, and a 10 per cent increase in the growth rate of
materials, the materials-labour ratio or the materials-capital ratio would
raise the growth rate of TFP by between 3 and 4 per cent.

By sub-period, the negative impact of K/L ratios is evident in the
1967-73 period only. However, the very low corrected R?s make the
evidence for the first and third sub-period suspect. In the case of capital, a
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10 per cent increase in its growth rate can be expected to reduce the TFP
growth rate in each of the sub-periods. But the impact is least in the 1974-80
sub-period. Labour, on the other hand has relatively large negative impacts
in the first and third sub-periods and no impact of significance in the
1967-73 sub-period. In the first and third sub-periods a 10 per cent increase
in the labour factor would be expected to reduce the rate of growth of TFP
by some 3 per cent.

Table §

Corrected R? and Durbin Watson (DW)
Values, Regression Equations for Three
Industrial Categories and Four Time Periods, 1958-80

1958-80 1958-66 1967-73 1974-80
R2 214 R? DW R2 DwW R2 Dw

All industry

TFP = f(K,L,M) 447 2.50  .448 2.25 507 2.36 429 1.53
TFP =f(K/L,M) 171 2.18 (] 1.62  .429 2.19  .056 1.69
TFP =f(K,M/L) .359 2.45 455 2.28  .356 2.66  .449 1.52
TFP =f(L,M/K) 442 - 232 390 1.95  .509 2.56 411 1.48
Manufacturing

TFP =f(K,L,M,E) 305 2,00 .392 1.78  .727 1.73  .490 1.40
TFP ={(K/L,M,E) .168 2.04 147 2.00 712 1.39  .093 1.65
TFP =f(K,M/L,E) 271 2.05  .365 1.64 .586 2.37 518 1.41
TFP = f(L,M/K,E) 340 1.95 .384 1.78 715 1.99 .474 1.60
Non-Manufacturing

TFP = f(K,L,M) .703 2.43 511 279 292 1.89 0 1.29
TFP =f(K/L,M) 202 1.58 0 1.79  .183 1.75 0 2.08
TFP = f(K,M/L) 322 1.80  .525 2.19 124 2.93  .104 0.92
TFP = f(L,M/K) 752 2.45 571 2.48 262 272 .078 1.15

Source: Derived from George Saunders, op. cit., Table A-1

Materials, materials-labour ratio and materials-capital ratio have
positive impacts in each sub-period with no discernible trend in the impact
over the period and with the magnitude of the impacts roughly similar to
that for the period as a whole.

The regression analysis for manufacturing shows somewhat similar
results in terms of direction but the magnitudes of the impacts are less than
for all industry combined. Thus the negative impact of K/L ratios, capital
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and labour and the positive impact of materials and materials-labour and
materials-capital ratios are all less than for all industry combined. The
labour impact is not significant for the period as a whole and for each sub-
period except the third, 1974-80. Capital, on the other hand, has a negative
effect in each of the four time periods although less than that for all in-
dustry combined.

The results for non-manufacturing are erratic showing very large
values in some periods and small or not significant values in others.
However, the eight observations in the non-manufacturing sector is a very
small number for purposes of providing reliable estimates from regression
equations.

The energy input factor was measured in manufacturing only. The in-
significant numbers for that factor reflect its very small weight in the pro-
duction process. However, this does not measure its true impact since the
rising cost of energy may have an effect on the use of other factor inputs.
This particular impact of the energy factor was not measured in this study.

The regression analysis substantially supports the correlation analysis.
The primary inputs, capital and labour individually or in the form of the
capital-labour ratio have had minimal positive effects on productivity dur-
ing the 1958-80 period. Most of the impact has been negative. Increases in
the utilization or employment of these inputs would be expected to reduce
productivity (or efficiency). The negative impact has been particularly clear
in the last two sub-periods: 1967-73 and 1974-80 which encompass the
period of the productivity slowdown. It appears that increasing the use of
capital and labour during these periods has reduced the rate of productivity
growth by an amount equal to 10 to 30 per cent of each unit increase in these
input factors. Capital would be expected to produce a larger negative im-
pact than labour, although in the third sub-period the evidence suggests a
larger impact from the labour input.

The major source of productivity improvement is materials. A 10 per
cent increase in its utilization raises the growth rate of productivity by some
two to four per cent.

SUMMARY AND CONCLUSIONS

The great debate on the productivity slowdown has yielded little
on its causes or solutions but considerable on concept and measurement im-
provement. This paper has taken advantage of these improvements to test
statistically relationships between productivity and the input factors that
directly affect it. In particular, the purpose of the paper is to test the rela-
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tion between productivity and the labour force. Traditionally that factor,
at least in a quantitative sense, has been viewed in a negative manner in
terms of its relation to productivity. More of it reduces productivity, less of
it raises productivity. Labour’s positive contribution to productivity has
historically been seen in the form of improvements in its quality (example
more education).

The view of a negative between labour in a quantitative sense and pro-
ductivity is generally supported by the statistical analysis undertaken in the
paper. But the analysis also reveals a number of interesting aspects of the
relationship that both temper this conclusion and the policy implications
that may flow from it. The following summarizes the principal findings of
the analysis.

1) Labour productivity (LP) is not a measure of productive efficiency
despite its widespread use in this vein. Its use as a measure of productivi-
ty is misleading. This is particularly important when assessing the rela-
tionship between employment and productivity. The direct arithmetical
relation between the two suggests a strong bias to a negative relation. If
employment increases, ceteris paribus, LP can be expected to fall.

2) Total factor productivity (TFP) or the more appropriate term multifac-
tor productivity, is a far superior measure of productive efficiency and,
hence, productivity. Its growing use can be expected to yield important
new insight into the sources of productivity improvement and fun-
damental changes in policy directions to raise productivity .

3) Contrary to the conventional wisdom rising rates of growth of capital-
labour ratios and of capital itself are not necessarily associated with
positive rates of growth of productivity. This finding is as applicable
historically (at least back to 1958) as it is currently in the 1970s. And it is
applicable in periods of rapidly growing output (1958-73) as in periods
of slow-growing output (1974-80). The association between capital and
productivity changed very little over the 1958-80 period. It was equally
negative throughout the period. Substituting capital for labour or in-
discriminately increasing capital (often at the expense of employment)
could generate lower productivity.

4) The relation between labour and productivity displays much the same
characteristics as that between capital and productivity. Negative
associations are found throughout the period. But the evidence suggests
that labour’s negative impact on productivity is less than that of capital.

5) When TFP is substituted for LP as the measure of productivity the rela-
tionships between labour and productivity and capital and productivity

33 For Canada, see the two Economic Council studies cited in footnote 17.
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change significantly. The labour factor’s relationship becomes less
negative when TFP measures are used whereas capital’s relationship
becomes more negative.

6) During the past 22 years (up to 1980) the materials input has shown a
surprisingly strong positive association with productivity, particularly
when it replaces labour or capital. Substituting materials for these inputs
has resulted in net savings of the inputs, thereby generating higher pro-
ductivity. This may imply that technical change is coming through the
materials input rather than through capital as is often believed.

7) Materials itself comprises capital and labour and therefore its relation to
productivity may be the result of embodied technical change in the
capital component. If this were so it should have shown up in the
capital component. If this were so, it should have shown up in the
of the materials input is probably a product of its own production pro-
cess and its use in receiving industries.

These findings suggest the need for further investigation for they
challenge traditional notions about the input factors and productivity, no-
tions that have grown with the use of LP as the measure of productivity.
First, use of a TFP measure puts the role of the input factors into proper
perspective. Capital is seen like any other input. It can be a source of pro-
ductivity improvement, just as labour, if used judiciously and not in-
discriminately. Second, following from this first point, labour (and employ-
ment) is not necessarily in a trade-off relationship with productivity. More
labour does not automatically mean less productivity. It can mean less pro-
ductivity if used inefficiently, or if too much is used relative to other fac-
tors. But, if it is being underutilized, adding to it can also be a source of pro-
ductivity improvement. Third, technological change may be coming
through capital but its contribution to productivity might have been
swamped through overutilization of capital. Or, technological improvement
may be finding its way into the production system through the materials in-
put. This latter possibility suggests that encouraging the use of that input
relative to that of capital or labour will have payoffs for both productivity
and employment.

L’emploi et le ralentissement de la productivité: 1958-1980

Le ralentissement de la productivité qui se généralise dans les pays industriels
d’Occident demeure un mystére. On a beaucoup écrit sur le sujet, mais cela n’a
révélé que peu de chose. L’un des résultats majeurs de I’intérét que ’on porte a la
productivité, c’est d’obtenir une information meilleure et des techniques de mesure
améliorées. Cet article s’inspire des mesures de la productivité totale par facteur
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récemment mises au point et dont dispose le Conseil économique du Canada pour
examiner les rapports entre les facteurs de production, principalement celui du tra-
vail, et la productivité.

Au Canada, le ralentissement de la productivité, qui s’est poursuivi sans inter-
ruption au cours de la décennie 1970 et au début des années 1980, a coincidé avec une
croissance rapide de I’emploi. Quelques observateurs ont noté ce rapport et se sont
demandés si cette croissance rapide n’avait pas nui a ’augmentation de la producti-
vité. Leur opinion trouve appui dans les études théoriques & cause du lien direct entre
I’emploi et la productivité du travail, la mesure généralement utilisée pour apprécier
la productivité. Puisque la productivité du travail est la part de rendement apporté
au facteur travail, une augmentation de ce facteur, par exemple P’accroissement de
I’emploi, se traduit par une baisse de la productivité.

La productivité du travail n’est pas réellement une vraie mesure de la producti-
vité ou de Uefficience productive. Un changement dans la productivité du travail
peut résulter d’un changement dans I’efficience, qui est ce que nous voulons mesu-
rer, ou d’une substitution parmi les facteurs de production avec ou sans changement
dans Pefficience. Par exemple, la substitution du capital au travail peut résulter en
une productivité du travail plus élevée, mais I’effet sur I'efficience peut &tre a la
hausse, a la baisse ou sans changement. La détermination de I’effet ultime sur I’effi-
cience exige une mesure qui comprend tous les facteurs et non seulement celui du tra-
vail. Les mesures de la productivité totale par facteurs (total factor productivity-
TFP) remplissent cette exigence. Les mesures TFP (ou d’une facon plus exacte, la
productivité multi-facteurs étant donné que tous ne peuvent étre mesurés) du Conseil
économique sont disponibles pour la période 1958 a 1980, pour les sous-périodes
1958 4 1966, 1967 a 1973 et 1974 & 1980 pour quelques trente industries manufac-
turiéres et non manufacturiéres individuelles.

La base des statistiques du Conseil économique comprend aussi des calculs rela-
tifs 4 la productivité du travail (LP). Une comparaison entre LP et RFP révéle des
modeles similaires pour la période de 1958 4 1980. Entre 1958 et 1973, le LP s’est ac-
cru de 3.4 pour cent par année et le RFP, de 2.2 pour cent par année. Apres 1973, ces
taux de croissance sont tombés d’une facon plutdt dramatique. LP a augmenté de
1.1 pour cent par année entre 1974 et 1980 pendant que le RFP a enregistré un taux
de croissance annuel négatif de -0.3 pour cent.

On a entrepris de procéder séparément 3 une série de corrélations entre REP et
LP en regard de différents facteurs de production: travail, capital et fournitures-
capital. A cause de I’intérét porté aux facteurs travail et capital et au poids considéra-
ble du facteur fournitures dans la production finale de plusieurs des industries in-
cluses dans les données de base, on a procédé a des corrélations partielles de maniére
a garder constant le poids du facteur fournitures.

Au total, 12 corrélations et 12 corrélations partielles furent établies pour chaque
paire de variables — une pour I’industrie manufacturiére et I’une pour l'industrie
non-manufacturiéres ainsi qu’une troisiéme pour les deux catégories combinées pour
la période 1958-1980 et les sous-périodes 1958-1966, 1967-1973 et 1974-1980. En
général, tant le facteur travail que le facteur capital dénotent des rapports négatifs a
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la fois avec les mesures LP et TFP (bien que toutes ne soient pas marquantes). Le
nombre des corrélations partietles négatives, y compris celles qui le sont de fagon
marquante (& un niveau de 10 pour cent) augmente lorsque ’effet des facteurs four-
nitures est tenu constant. Ce qui retient encore plus ’attention toutefois, c¢’est le
nombre plus élevé de corrélations négatives ainsi que les valeurs plus élevées de ces
corrélations et cela d’une fagon statistiquement significative entre le TFP et le capital
qu’entre le TFP et le travail. De plus, les associations négatives entre le travail et le
TFP sont moindres que les associations entre le travail et le LP alors que I’inverse est
vrai dans le cas du capital, c’est-a-dire que les associations négatives entre le capital
et le TFP sont plus grandes que celles entre le capital et le LP, ce qui laisse entendre
que, non seulement le capital a eu un impact négatif sur I’efficience de la production,
mais que cet impact est sous-estimé dans 1’utilisation des mesures de productivité LP.

Une analyse de régression dans laquelle le TFP est la variable dépendante et les
facteurs de production, les variables indépendantes confirme ces résultats. Les résul-
tats de la régression ont également donné des estimations de I’impact du changement
des facteurs sur le TFP. En général, on peut s’attendre a ce qu’une majoration de 10
pour cent dans le facteur travail ou capital réduise le TFP dans tous les cas de 14 3
pour cent selon la catégorie industrielle et la période considérée. Enfin, I'impact
négatif du facteur capital était plus considérable que celui du travail, sauf dans la
sous-période 1974-1980. Au cours de cette sous-période, une croissance de 10 pour
cent dans le facteur travail pouvait entrainer un effet négatif légérement plus grand
sur le TFP qu’une croissance similaire dans le facteur capital.

Un résultat intéressant se trouve dans le rapport fortement positif entre le fac-
teur fournitures et le TFP et le RP. Ceci peut laisser entendre que les améliorations
techniques proviendraient du facteur fournitures plutdt que du facteur capital com-
me on le croyait traditionnellement. Or, une autre explication, qui re¢oit un accueil
favorable maintenant dans les études sur le sujet, c’est que la piétre position du
facteur capital refléte son utilisation improductive. Par exemple, les dépenses pour
lutter contre la pollution, la santé et la sécurité professionnelles et autres réglementa-
tions de méme nature ainsi que Pimpact de la crise pétroliere, qui a entrainé la
dépréciation du capital, peuvent avoir détérioré sa valeur productive. Cependant, la
persistance de I’impact négatif du capital sur la production pendant toute la période
1958-1980 permet d’avancer une explication plus fondamentale. Le capital, comme
tout autre facteur de production, est susceptible de surutilisation ou d’utilisation
inefficace, et c’est peut-étre ce qui s’est produit. Ajouter au capital-actions a seule
fin de Paccrofitre & cause de la croyance populaire voulant que ce soit 1a le moyen
principal d’augmenter la productivité peut, au contraire, y nuire et, en méme temps,
étre la cause de niveaux d’emploi plus bas qu’il n’en serait autrement. Le présent ar-
ticle apporte de ’eau au moulin en permettant de considérer sous un jour nouveau la
plausibilité d’une nouvelle combinaison des facteurs de production en vue de
découvrir celle qui soit optimale. Nous nous effor¢ons maintenant de mettre au point
les données nécessaires & cette entreprise fort importante. Telle est peut-&tre ’expli-
cation majeure des problémes de productivité dans les démocraties occidentales.



