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Foreword

In Pulling Together: Productivity, Innovation, and Trade, the Council noted
that productivity growth is the fundamental source of improvements in real
wages and real income in the long term. Productivity also plays the major
role in the determination of a nation’s longer-term cost competitive position.

Labour productivity and labour costs are the usual way to measure how
competitive a country is, although total factor productivity and total costs
provide a more complete picture. At the industry or sectoral level, these latter
measurements can be difficult to derive since they require much more data
than is usually available - price and quantity data for all inputs are needed.
For this paper, the authors were able to obtain data which completely describe
the production process in the Canadian and U.S. manufacturing industries in
the 1961-88 period. Data were also obtained for Canadian nonmanufacturing
industries.

The findings of this paper present a complete analysis of growth in total
factor productivity, input productivities, inputs, input costs, output price, and
output. The authors show that Canada experienced a pervasive and dramatic
slowdown in both labour and total factor productivity in the post-1973 period
in almost all industries. This general productivity slowdown was found to
explain a large part of the slowdown in business-sector real GDP growth.
The slowdown in total factor productivity was also responsible, in part, for
the substantial acceleration in output price (cost) inflation in the post-1973
period. And differences in total factor productivity growth across industries
mainly determined relative industry output price movements, since input prices
were generally similar in all industries.

The authors go on to show that the total factor productivity slowdown and
total cost acceleration were much more pronounced in Canadian manufac-
turing than in U.S. manufacturing. Their analysis suggests that part of this
difference reflects the slower and weaker Canadian adjustment to the two
energy price shocks of the 1970s. The lesson is that flexible and strong re-
sponses in input mix to changes in relative input prices are vital for main-
taining good productivity growth and keeping cost growth down.



The data presented here are somewhat different than those used in Pulling
Together because the authors have updated and revised their estimates using
the latest data available, including the recent (January 1992) revisions to the
U.S. National Accounts.

The authors, Someshwar Rao and Tony Lempri¢re, were economists on
the staff of the Council.

Judith Maxwell
Chairman




Abstract

In this paper we analyse the total factor productivity (TPF) and total unit cost
performance of Canadian industries during the period 1961-88. We also
compare Canadian developments with trends in the United States. We show
that both countries experienced accelerating costs and a pervasive productivity
slowdown in the post-1973 period, although the Canadian experience was
considerably worse. The pervasive TFP slowdown in Canada played a
significant role in the reduction of output and labour productivity growth,
and the acceleration of unit total costs and output prices. We also found that
insufficient capital accumulation did not play a major role in the slowdown
in labour productivity growth. We show that TFP trends largely determined
relative price trends across industries, and hence influenced Canada’s trading
patterns.

Our analysis reveals the importance of flexible responses in input mix to
changes in relative input prices. Productivity and cost performance were found
to be strongly and positively correlated with the quickness and strength of
the response to the two energy price shocks of the 1970s.

We believe the poorer productivity and cost performance of Canada since
the early 1970s was offset by the large depreciation of the Canadian dollar
vis-a-vis the U.S. currency between 1974 and 1986. But the large appreciation
since then, combined with the relatively poor cost trends in Canada, implies
that most industries are now not competitive with their U.S. counterparts.

xi



READER'S NOTE

The reader should note that a conventional symbol

similar to what is used by Statistics Canada has been
used in the tables:

figures not available.

Details may not add up to totals because of rounding.




Introduction

Productivity growth is the fundamental source of improvements in a soci-
ety’s living standards and a key determinant of employment growth. Improved
productivity leads to improved real incomes. In the postwar period, rapid
productivity growth and improvements in living standards went hand in hand
with low rates of unemployment and inflation in Canada. The substantial
improvements in real incomes, in turn, helped Canadians to strive for a more
equitable and just society.

Since 1973, productivity growth has been very sluggish in Canada and other
industrialized countries. Consequently, real income growth has been low by
postwar standards. In addition, during the 1980s, productivity growth in the
Canadian manufacturing sector lagged behind that in the other G-7 countries,
worsening the long-term position of the sector vis-3-vis its competitors.
Manufacturing accounts for a large part of the traded goods sector, which in
turn represents a significant component of Canada’s economy. Thus the health
of manufacturing is important, and the deterioration in Canada’s relative
productivity performance could adversely affect Canadian living standards
over the long run, through some combination of reductions in employment,
real wages, and the terms of trade [see Rao, Tcharkari, and Lempri¢re 1990].

In other papers [Ragand Lemprié¢re 1992a, 1992b], we examine the labour
productivity and unit labour cost performance of Canadian industries and, in
particular, the industries of the manufacturing sector vis-a-vis the other G-7
countries and the newly industrialized countries of Asia during the period
1950-89. In this paper we extend this analysis by examining the total factor
productivity (TFP) and total unit cost performance of Canadian manufacturing
and nonmanufacturing industries since the early 1960s. We also compare the
performance of the manufacturing industries with that of their U.S. competi-
tors. Since we do not have data on total factor productivity and total unit
costs for the U.S. nonmanufacturing industries, we compare the performance
of these industries in Canada and the United States using labour productivity,
unit labour costs, and the value-added deflator.

In short, in this paper we analyse the interrelationships among the trends
in input prices, input mix, input productivities, input costs, TFP, total unit
costs, outputs, and output prices which have characterized the Canadian
manufacturing and nonmanufacturing industries during the period 1961-88.
We also compare the Canadian developments with trends in the U.S. indus-
tries. In the analysis we answer a number of specific questions:

*  Was the post-1973 productivity slowdown in Canada pervasive across
industries and across all inputs?
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e What were the contributions of the TFP and input growth slowdowns
to the slowdown in output across Canadian industrial sectors?

*  How much of the input slowdown resulted from a slowdown in capital
accumulation?

*  What role did capital deepening play in the slowdown of labour pro-
ductivity?

¢ What role did a TFP slowdown play in the acceleration of unit cost in-
flation in the post-1973 period in Canada?

¢ Can changes in relative output prices across industries and across time
be explained in terms of relative changes in TFP?

¢ Was the Canadian productivity performance during the post-1973 pe--
riod uniformly poor across all industries in relation to their U.S. coun-
terparts?

¢ Have there been differences in how industries in the United States and
Canada responded to the energy price shocks, and how did this affect
their productivity and cost performance?

¢ How well did the Canadian industries perform in terms of total unit costs
vis-a-vis the U.S. industries?

The paper is organized in the following way. First, we present the analyti-
cal and conceptual framework of the paper by discussing the relationships
among the various measures of productivity and costs. Second, we analyse
the overall trends in total factor productivity in the Canadian manufacturing
and nonmanufacturing sectors. Third, we examine the total factor productiv-
ity and total cost performance of the aggregate Canadian and U.S. manufac-
turing sector during the period 1961-88 (in Appendix A we focus on the eight
major manufacturing industries). Fourth, we discuss the trends in productiv-
ity and costs of Canadian nonmanufacturing industries in some detail. We
also compare their performance to that of their U.S. counterparts, using data
on labour productivity and unit labour costs, because data on TFP and total
costs are not available for the U.S. nonmanufacturing industries. In the final
section, we summarize our main findings and point out the policy implications
of our work.
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Analytical Framework

What Is Productivity?

Production is the process whereby labour, accumulated capital assets,
natural resources, other intermediate inputs, and knowledge are combined in
the provision of goods and services. The concept is not limited to the output
of goods by farms, mines, factories, and so on. It also includes the provision
of services of all kinds which either add to the value of goods (such as trans-
port and merchandising services) or are directly bought and sold in the market
in their own right (such as the services of doctors, teachers, entertainers, etc.).

Productivity measures the efficiency of the production process by relating
the outputs (the amount of goods and services produced) to the inputs (the
quantity of labour, capital, energy, and other intermediate inputs used). Pro-
ductivity increases when the same amount of input produces larger quanti-
ties of goods and services than before, or when the same amount of output is
produced with smaller quantities of inputs.

In practice, measuring changes in productivity is a difficult task because
of the problems associated with the definition and measurement of outputs
and inputs. For instance, measuring the output of a firm or an industry often
involves combining different types of outputs into a single output measure
by means of weighting them by their relative importance in the total produc-
tion of that firm or industry. Similarly, many types of inputs have to be com-
bined into a single input measure by weighting them by their relative impor-
tance in the production process. In essence, what are required for weighting
purposes are good price measures for the individual component. Obtaining
such measurements often proves difficult. In addition, the difficulties of
measuring changes in the quality of inputs and outputs, over time, compound
the problems of measuring changes in productivity trends.

Because of these measurement difficulties, productivity measures often
focus on single input productivities such as labour productivity, capital pro-
ductivity, energy productivity, and so on. The most commonly used measure
is that of labour productivity, calculated either as the output (in constant prices)
per person employed or per hour of labour input. The emphasis on labour
productivity is hardly surprising given that growth in labour productivity plays
a vital role in improving workers’ real living standards. However, it is not
the best measure of gains in productive efficiency. Indeed, it can be quite
misleading if changes in labour productivity are entirely attributed to changes
in labour effort. The output produced with a given amount of labour can
change for a variety of reasons independent of any changes in labour effort.
Alternatively, labour use could fall as relative input-price changes encourage
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a shift to other inputs. Output may remain unchanged, but it would be incor-
rect to assume that efficiency has increased even though output per unit of
labour has increased. Thus all changes in labour productivity are not neces-
sarily due to changes in efficiency. Such an assumption could give rise to
inappropriate inferences regarding the productive efficiency of an enterprise,
industry, or nation.

The appeal of total factor productivity is that it measures the relationship
between output and its total factor input (a weighted sum of all measurable
inputs), not just an individual input such as labour or capital. Consequently,
changes in TFP measure the residual growth in output not accounted for by the
growth in factor inputs:

TFP=g-) aX M
i=1

where

TFP = growth in total factor productivity;

growth in gross output;
= growth in the i input; and

R Me O,

= the share of the i* input in the total value of output.

As a residual measure, changes in TFP are therefore influenced, at least in
the short term, by changes in a multitude of factors inducing technical progress,
the quality of factor inputs, intensity and flexibility of resource use, capacity
utilization, quality of management, product mix, scale economies, market
imperfections, quality of the work environment, labour-management relations,
and so on. Unlike single input productivity measures, changes in TFP are
unaffected by the efficient substitution of inputs induced by changes in relative
input prices and demand conditions [Rao and Preston 1984]. Thus growth in
TFP measures the change in efficiency with which all factors are used in the
production process.

Net Output (Value-Added) Versus
Gross Output Measures

Productivity measures (partial as well as TFP) can be developed by using
either net output (value-added) or gross output data. The choice depends on
whether the focus of attention is on a particular industry or the nation as a
whole.

Net output is commonly used to estimate productivity changes for two main
reasons: a) productivity measures based on value-added do not put as many
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demands on data as do measures based on gross output, and b) the appropri-
ate concept of output for a nation, as a whole, is the total production of goods
and services available for final consumption and/or for additions to national
wealth. This measure of output from the production side of the National Ac-
counts will be equal to the sum of the outputs of all industries net of interme-
diate inputs (materials, energy, and services). Hence, the net output-based
(value-added) measure of productivity will not pose any aggregation prob-
lems in terms of double counting. Labour productivity measures can be
computed for every industry as value-added per employed person or per hour
of work. Total factor productivity can be computed as the ratio of value-added
to the weighted sum of labour and capital inputs. The aggregate productivity
of the nation is then simply a weighted sum of the productivities of the indi-
vidual industries,

However, when the focus is on an establishment, firm or industry level,
the appropriate concept of output is gross output, not net output, because the
intermediate inputs (energy, primary and processed materials, and purchased
services) play an important role in the production process. Furthermore, the
use of value-added data at this level will bias the estimate of TFP growth
upward except in those sectors in which intermediate input content is zero
[Rao and Preston 1984; Hulten 1978].!

The apparent methodological inconsistency between the industry-level and
aggregate measures of total factor productivity was solved by Hulten [1978],
Nishimizu and Hulten [1974], Jorgenson [1980], and Rao and Preston [1984],
using Hulten’s aggregation rule. Hulten established an exact relationship be-
tween the aggregate TFP measure and the industry measure:

TFP=Y @,/ TFP,+ @
i=1

where

TFP = aggregate TFP growth (net output based);

Q. = gross output of the i sector;

Y = total net output (GDP) of the economy;
a P. = TFP growth of the i" sector (gross outpul measure);

n = total number of sectors; and

% = contribution of interindustry shifts in primary inputs and terms of
trade changes to aggregate TFP growth.

The first component of equation (2) is the weighted sum of TFP growth
rates of the individual industries (sectors). The weights are the ratios of gross
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output (Q,) in each sector to the total net output of the economy (Y). The sum
of the weights exceeds unity, since

9>y 3

The intuitive rationale for this weighting procedure is straightforward. An
increase in TFP at the sector level, in general, supports both final demand
and intermediate deliveries. An increase in intermediate deliveries further in-
creases output in sectors using the intermediate good and thus further increases
output and final demand. Because of these indirect effects, the total effect of
sectoral TFP growth on aggregate TFP growth will be larger than the simple
weighted sum of their direct impacts. The weighting scheme in equation (2)
reflects this magnifying effect [Jorgenson 1980; Hulten 1978; and Rao and
Preston 1984].

The second component of equation (2) represents the contribution of
interindustry shifts in primary inputs to aggregate TFP growth.

Output, TFP, and Labour Productivity
at the Industry Level

Assuming that the production process of an industrial sector is represented
by a constant return-to-scale production function with the usual curvature
properties [Rao and Preston 1984], then its gross output function can be rep-
resented by:

Q,=F,(K,L,E, M, S, TFP,) @)
where

Q = gross output;

K = capital input services;

L = labour input;

E = energy input;

M = material (primary and processed) inputs;

§ = service inputs (purchases from service industries);

TFP, = productive efficiency of the i industry; and

subscript i denotes the i sector. Total differentiation of equation (4) yields
the following equation for the output growth of the i sector:
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Q,=a,L +a K +aE+a, M +ags +TFP, 5)

where Q.‘. is the output growth of the i sector, l.‘." 12‘., Iz:‘., lt'li, and S". are the
growth rates of the labour, capital, energy, material, and service inputs of the
i* sector, TEP respectively, and TFP is the growth in the productive effi-
ciency (TFP) of the i sector.

Equation (5) shows that output growth of the i industry is equal to a
weighted sum of the growth rates of inputs plus the growth rate of TFP in
that sector. Under the assumption of competitive conditions in factor mar-
kets, the weights (a’s) in equation (5) will be equal to the share of each in
the value of output (cost shares) [Berndt 1980; Hall 1989; Daly and Rao 1986;
Caves, Christensen, and Diewert 1982].

By rearranging equation (5) it can be shown that the growth in TFP will be
equal to the weighted sum of the growth rates of input productivities:

TFP, =0, @ -L)+ 0,0 -K),+a,@-B),
+ 0, @~ #),+ 0, Q- ), ©)

It can also be shown that growth in labour productivity depends on growth in
total factor productivity:

@-I)=a,K-L)+a, E-L)+a, @ -L),

[

+ 0 (:S‘ —l..)‘. + TI.«'P‘. €]

According to equation (7), changes in labour productivity will be influ-
enced by growth in TFP as well as by changes in the substitution of other
inputs for labour. A 1-percentage-point change in TFP, other things being
equal, leads to a le-percentage-point change in labour productivity.

Output Price, TFP, and
Input Costs at the Industry Level

If we assume that input prices are exogenously determined and that firms
minimize costs, then the dual of the production function in equation (4), the
cost function, can be written as:

Ci=8, (Pgr Py Pys Py Py TFP,) ®)
where C, = total cost of the " industry, and P, P, P,., P, and P, are the

prices of the capital, labour, energy, materials, and service inputs in the
sector, respectively.
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By totally differentiating equation (8), and assuming marginal cost pricing
(perfect competition), the dual of the output growth equation (5) can be writ-
ten as:

# @ Py v d P = TPF, )

According to this equation, gross output price growth is equal to the
weighted sum of the growth rates in input prices less TFP growth. Other things
being equal, a 1-percentage-point increase in TFP growth in the i* sector will
reduce its output price by 1 percentage point. In other words, trends in rela-
tive sector prices should be largely influenced by trends in relative sectoral
TFPs, because growth in input prices is expected to be fairly similar across
industries.

Since the growth in TFP is a weighted sum of the growth rates in input
productivities, equation (6) can be substituted into equation (9) to yield:

Py = Za,(P,~Prod;) = Zo,C, (10)
where

5/. = growth,

1.’1. = growth, and
Pr5d]. = growth productivity in the i sector and, as before, subscript i

denotes the i* sector.

Thus output price growth is equal to the weighted sum of the growth rates in
input costs (input price growth minus input productivity growth).

TFP, Technical Progress,
Scale Economies, and Market Power

As pointed out earlier, TFP growth in the short term will be affected not
only by technical progress, but also by other factors such as capacity utiliza-
tion, managerial efficiency, labour-management relations, work effort, and
- so on. Over the medium to longer term, improvements in TFP can be taken
as a measure of technical progress. But, even in the longer term, the propor-
tional rate of change in TFP will be the same as the upward shift in the pro-
duction function (downward shift in the cost function) only under conditions
of constant returns to scale and marginal cost pricing (perfect competition).

Under the assumptions of nonconstant returns to scale and nonmarginal
cost pricing (market power), the rate of growth of total factor productivity
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can be decomposed into three components: shifts in the production function/
cost function (technical change), movements along the production/cost func-
tion (scale economies), and market imperfections [Hall 1989; Henderson
1984]. For sector i this can be written as:

TFP = TP + -1 0, + (. - 1) G, 11)
where

TP = technical progress;
Y = retums (o scale parameter, ¥, > 1 implies increasing returns to scale
in the sector; and

B = market power parameter, measured as the ratio of output price to
marginal cost, p, > 1 implies market power in the sector.

Under the assumption of constant returns to scale (Y= 1) and marginal cost
pricing (1 = 1), the growth in TFP will be equal to technical progress. When
these conditions are not fulfilled, TFP growth depends on gross output growth.
But output growth itself depends on TFP growth. Thus any exogenous ad-
verse shock to TFP from either the supply side (e.g., an energy price shock)
or the demand side (e.g., a recession) will, all other things being equal, create
a vicious circle of lower growth in output, real incomes, and TFP, Conversely,
any advantageous shock will create a virtuous circle.

An Overview of Productivity and
Cost Trends in Canada

In this section, we discuss the trends in gross output, total factor
productivity, input prices, and total unit costs that have characterized broad
Canadian industrial sectors (17 two-digit manufacturing and 10 nonmanu-
facturing industries). We also discuss the trends in aggregate TFP growth.
We concentrate on the differences in growth rates in the 1962-73 and 1974-
88 periods. The year 1973 coincides with the first oil price shock and is
generally considered the point at which a widespread worldwide productivity
slowdown began.

Our analysis is based on unpublished data on gross output, factor inputs
(including purchased services), and factor prices from Statistics Canada and
the U.S. Department of Labor.? The shares of individual inputs in total costs
for the Canadian and the U.S. industries are given in Appendix B.*
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Trends in Sectoral Outputs and TFP

In every major industrial sector, with the exception of fishing and trap-
ping, output growth declined substantially during the post-1973 period,
compared to the performance in the 1962-73 period (see Table 1). In mining
and utilities, annual output growth fell by over 3 percentage points. The out-
put of the manufacturing sector increased by a mere 2.7 per cent per year
during the 1974-88 period, compared to 6.5 per cent during the first period.
The nonmanufacturing sector did much better ~ its output growth only declined
from 5.6 per cent during the first period to 3.9 per cent in the second. Overall,
Canadian business-sector real GDP growth dropped from 5.9 per cent per
year during the first period to 3.6 per cent in the second period.

As shown in the previous section, the output growth of an industry is equal
to the growth in its TFP and the weighted sum of the growth rates in factor
inputs (see equation 5). Our empirical results show that about 80 per cent of
the slowdown in Canadian business-sector GDP growth between the periods
1962-73 and 1974-88 resulted from a reduction in TFP growth (see Table 1
and Figure 1). Growth in TFP fell in all sectors between the two periods with
the exception of forestry, fishing and construction. These results, in tum, imply
that the drop in output growth in these industries was either directly or
indirectly caused by the slowdown in TFP growth, because the demand for
inputs itself depends primarily on output growth.” The direct effect of the TFP
growth slowdown accounted for about two-thirds of the fall in aggregate
nonmanufacturing output growth (see Table 1 and Figure 2).

Figure 1
Sources of growth in business-sector real GDP, Canada, 1962-88

(Average annual
per cent change) Employment growth

6% Labour productivity: |——
{2 Capital accumulation
B TFP growth

1962-73 1974-79 1980-88

Source  Estimates by the authors, based on data from Statistics Canada.
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Figure 2

Sources of growth in nonmanufacturing real gross output,’
Canada, 1962-88

(Average annuai
per cent change)

6% Input growth
EE TFP growth

1962-73 1974-79 1980-88

1 Only the direct infiuence of TFP growth on output growth is shown. The indirect
influence can be large, as explained in the text.
Source  Estimates by the authors, based on data from Statistics Canada.

In contrast, in the aggregate manufacturing sector, the slowdown in TFP
directly accounted for only about 34 per cent of the fall in output growth (sece
Table 1 and Figure 3). However, intermediate inputs account for an average
of over two-thirds of the total input costs in the manufacturing sector. There-
fore, a large part of the slowdown in input growth itself can be attributed to
the slowdown in output growth, because the demand for inputs depends on
sales. Thus the total contribution of the TFP slowdown to the slowdown in
output will be substantially larger than the direct effect, because of its indi-
rect impact on input growth and, hence, on output growth.® This issue is ex-
amined in greater detail in the following two sections.

Over the entire 1962-88 period, TFP growth averaged between 0.8 and 0.9
per cent per year in both the manufacturing and nonmanufacturing sectors.
However, TFP growth appears to be more favourable in the nonmanufacturing
sector. TFP remained constant in the 1974-79 period, but rose at an average
rate of 0.5 per cent per year in the 1980-88 period. While still significantly
below the growth rate of the 1962-73 period (1.4 per cent), it was neverthe-
less higher than the growth rate in the manufacturing sector. What is more,
the TFP growth rate of aggregate manufacturing appears to be on a declining
trend (see Figures 2 and 3).

Unit Costs, Input Prices, and TFP

Equation (9) showed that changes in unit costs are equal to the weighted
sum of changes in input prices less the growth in TFP. In most of the Cana-
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Figure 3

Sources of growth in manufacturing real gross output,’
Canada, 1962-88

{(Average annual
per cent change)

8% Input growth
B3R TFP growth

1962-73 1974-79 1980-88

1 Only the direct influence of TFP growth on output grewth is shown. The indirect
influence can be large, as explained in the text.
Source Estimates by the authors, based on data from Statistics Canada.

dian industrial sectors, growth in unit costs accelerated dramatically during
the 1974-88 period, compared to the experience of the 1960s and early 1970s
(see Table 2). For instance, in the manufacturing sector, unit costs increased
at an average annual rate of 7.7 per cent in the 1974-88 period, compared to
a2.7-per-cent increase in the earlier period. Of course, much of the accelera-
tion occurred during the first six years of the second period (1974-79). But,
even during the 1980s, unit costs increased much faster than in the 1962-73
period.

Only a relatively small portion of the increase in the growth rate of unit
costs between 1962-73 and 1974-88 in the majority of sectors can be directly
attributed to the TFP growth slowdown. Most of the increase was directly
due to the accelerating growth of input prices. Thus, in the manufacturing
sector, about three-quarters of the increased unit cost growth between the two
periods can be explained in terms of the increase in input prices. Similarly,
in the aggregate nonmanufacturing sector, input price increases accounted
for about 70 per cent of the acceleration in the growth of unit costs.

Thus, reduced TFP growth was directly responsible for only about one-
quarter of the cost inflation problems of the 1970s and the early 1980s. How-
ever, from Table 2 it is clear that the variation in unit costs across industries
was much greater than that in input prices. In other words, changes in input
price inflation tended to be fairly similar across industries. As a result, trends
in relative costs across industries in the two periods were largely influenced
by the relative growth rates in TFP.
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Trends in Labour Productivity and TFP:
An Aggregate Picture '

Using the aggregation procedure outlined in the section entitled “Analytical
Framework,” we have analysed the relationship between labour productivity
growth, TFP growth, capital accumulation, interindustry shifts in primary
inputs, and terms-of-trade changes in the Canadian economy during the 1962-
88 period. Business-sector real GDP grew at an annual rate of 5.9 per cent
during the 1962-73 period (see Table 3 and Figure 1). Employment growth
accounted for about 45 per cent of this growth. The remaining 55 per cent
resulted from improvements in labour productivity, which was caused
primarily by improvements in total factor productivity. Growth in the capital/
labour ratio contributed to about 20 per cent of the growth in labour
productivity. Thus TFP growth was a major source of growth in both real
output (GDP) and labour productivity in the business sector during the 1960s
and early 1970s (see Table 3 and Figure 1).

Business-sector real GDP growth declined to 3.6 per cent in the 1974-88
period, mainly because of slower labour productivity growth. The slowdown
in labour productivity accounted for nearly 80 per cent of the slowdown in
GDP growth between the two periods. In turn, this was almost entirely caused
by the drop in aggregate TFP growth. It declined from 2.6 per cent in the
1962-73 period to 0.7 per cent during the 1974-88 period. These results sug-
gest that, on average, capital accumulation played relatively little role in the
productivity slowdown in Canada. This result is consistent with the findings
of earlier studies [Rao and Preston 1984; Helliwell 1984; Stuber 1986; Sharpe
1982]. However, it is important to keep in mind here that this analysis does
not take into account the contribution of changes in the quality or allocation
of capital.

Table 3 shows that the difference between the aggregate TFP growth
measure and the sum of the individual industry TFP growth rates (calculated
as shown in equation 2) was fairly small in the first period and zero in the
post-1973 period. This suggests that shifts in primary inputs between sectors
had virtually no effect in the second period [see Rao and Preston 1984; Sharpe
1982]. But it should be noted that these shifts accounted for 0.3 points out of
the 1.9-percentage-point (16 per cent) slowdown in TFP growth between 1962-
73 and 1974-88.

In summary, slower sectoral TFP growth rates were mainly responsible for
the weak labour productivity growth experienced during the 1974-88 period.
Slower capital accumulation, on average, played only a small role. The
slowdown in labour productivity was in turn the primary cause of the
slowdown in output growth, both directly and indirectly. In other words, the
poor performance of the Canadian economy in the post-1973 period compared
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Canadian and U.S. Industries 17

to the 1960s - i.e., such things as sluggish growth in real wages, increases in
the unemployment rate and acceleration of inflation — can be largely blamed
on the drop in sectoral TFP growth rates. Thus Canada’s future economic
performance critically depends upon addressing and overcoming this problem.

Canada-U.S. Manufacturing
TFP and Cost Comparisons

In the previous section, we reviewed the trends in TFP and unit costs in
broad Canadian industrial sectors. These results indicated that the growth rates
of output and TFP have declined dramatically in the post-1973 period in almost
all sectors. In this section, we compare the trends in input prices, input
productivities, TFP, input costs, and output price in the aggregate Canadian
manufacturing sector with those in the United States.

Obviously, exchange-rate movements play an important role in relative
competitiveness and, for reference purposes, we note here the broad trends
which have characterized the Canada-U.S. exchange rate in the past three
decades. Over the 1962-73 period it remained fairly constant, but between
1974 and 1986 it depreciated in Canada’s favour by an average of 2.4 per
cent per year (about 30 per cent altogether). Between 1986 and 1991 it
appreciated a total of about 20 per cent although it has since declined.

In Appendix A, we present details on the productivity and cost trends in
eight major manufacturing industries: food and beverages; paper and allied
products; wood products; primary metal products; transportation equipment;
chemical products; electrical machinery; and nonelectrical machinery. In the
manufacturing sector, these industries account for about 70 per cent of the
total value-added, about 60 per cent of total employment, and almost 90 per
cent of total exports.

Trends in TFP

The TFP growth rate of the aggregate manufacturing sector declined from
1.6 per cent per year during the 1962-73 period to only 0.3 per cent in the
1974-88 period. Every industry (except wood products) experienced a
slowdown in productivity, often a dramatic slowdown (see Table 4). Moreover,
in the 1974-88 period, five out of the 17 manufacturing industries experienced
either no growth or a fall in TFP.

But the slowdown in TFP growth was not unique to Canada. In the United
States, the manufacturing sector’s TFP growth rate also fell - from 1.1 per



18 Comparison of TFP and Total Cost Performance of

‘Joqe Jo Weuwueds(q "S'M 8Yl PUe BPRUEBD SIIISHIRIS WOJ) BlRp UO POSE] ‘sioyine eyl Aq selewnss)

"§91BIS PBNUM OUl JO) A1BUIydeLW [BDUIOB[BUOU UliM pUER ‘epeue?) Joj s1onpoid [eo1108]8 Yiim papnpul 8e sieindwo)

30MNog

3

e e—
c'l 80— 4y (% 80 (30 gl i Buumoejnuew
SNOBUR||OISHN
90— €0 t4] 00 €0~ 2o €0 60 Buuyes wnejoney
yARY L0 L0 (%4 80 60 60 [ %4 sonse|d pue Jeqgqny
ye- 20 L0 g0 /4] (XY ot [ 020eqo |
€0 Vo yo- g €0 0 +'0 ot Buysygnd pue Buguud
60 S0 ot 8¢ 60 LAl Lt 12 Buipod pue sajaxe
co 90~ 90 vo- o S0~ [ % $8JMX|) pue 8injjuing
0’1 00 c o co S0 (XY L0 i s1onpoid [elew peieduqed
90 [ SO0 [t (A S0 Ay €c s1onposd
[eJBUIW dlj[E18WUON
90 [ o (W] 0 v'0 X) vl -4 wewdinbe uonevodsuel |
8l £e gt ve 8L £e 92 Le \519npoud [es1198)3
ve 60— ot 60 v'e 20~ Lt gl JAeuiyoew [eoinoe|suoN
(M8 4 v'o- 60— S0 0 8t ¢ sedneyn
L gl 0 60 80 vl 22 80 519nposd poop
S0 't L= L0 'O ¥o S0 L s1onpoid elew Arewud
(3 o €0 €0 90 Lo £ 90 sionpoud peljfe pue Jeded
g0 1’0o 1o €0 €0 00 80 [} seBeiensq pue poo4
60 20 00 S0 90 €0 B[ 9L Buunioejnuew eleBasBy
(eBueyod Jued sed jenuue ebesoay)
selgg palun epBUED seEls paiun epeue) sejels paiun epeue) seels pailun epeue)
88-0861 64-v161 88-vL61 €L-2961

88-2961 ‘sepsnpu| Sulneinuew ‘g n pue uejpeue) ‘AjAjonpoud s0)oe} elo} U] Yimolb [enuue ebelieAy
v ejqe]




Canadian and U.S. Industries 19

cent during the 1962-73 period to 0.6 per cent in the 1974-88 period. As in
Canada, the productivity problem was not confined to just a few industries.
Instead, TFP growth slowed markedly in all but one of the 17 manufacturing
industries during the second period (see Table 4). Only the nonelectrical
machinery industry experienced a TFP growth acceleration in the post-1973
period.

In short, in both Canada and the United States TFP grew at a much slower
pace in the post-1973 period, compared to the productivity record of the 1960s
and early 1970s. Canadian manufacturing productivity increased at a slightly
higher pace than in the U.S. sector during the 1962-88 period. However, the
Canadian industries, on average, experienced a much greater slowdown in
TFP. The Canadian TFP growth rate fell by 1.3 percentage points compared
to a decline of only 0.5 percentage points in the United States. A closer look
at the 1974-88 period indicates that the United States did much worse than
Canada in the 1974-79 period but did much better in the 1980-88 period (see
Figure 4). In fact, the United States experienced a recovery in TFP growth in
the 1980-88 period almost to the pre-1973 level. It is worrying that this same
trend did not occur in Canada. Instead, TFP growth in Canada continued to
decline in the 1980-88 period, with 12 of the 17 manufacturing industries
undergoing a further decline. Consequently, manufacturing TFP growth av-
eraged a mere 0.2 per cent in Canada in the 1980s, compared to 0.9 per cent
in the United States.

Figure 4

Growth in manufacturing total factor productivity,
Canada and the United States, 1962-88

(Average annual
per cent change)

2.0% B3 Canada
United States

1.5

1962-73 1974-79 1980-88

Source  Estimates by the authors, based on data from Statistics Canada and the
U.S. Department of Labor.
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Trends in Unit Costs

In Canada, the growth of average manufacturing sector total unit costs in-
creased from 2.7 per cent per year during the 1962-73 period to 11.7 per cent
in 1974-79, and 5.1 per cent in 1980-88 (sce Table 5 and Figure 5). The
slowdown in TFP growth, on average, directly accounted for only about 25 per
cent of the acceleration in manufacturing-sector price inflation. However, its
full impact was much larger. Intermediate inputs account for over 65 per cent
of total unit costs in manufacturing so that the drop in TFP growth also con-
tributed significantly to the acceleration of output price inflation indirectly,
because of interindustry linkages. Moreover, the trends in relative unit costs
(output prices) across individual manufacturing industries were largely in-
fluenced by the relative growth rates in TFP. For example, the output price
of the Canadian electrical products industry increased at a rate of 3.7 per cent
per year during the 1974-88 period, compared to 8.3 per cent in the non-
electrical machinery industry. The difference in total factor productivity per-
formance during the period accounted for almost 50 per cent of this differ-
ence in price performance.”

In the United States, growth in unit costs also accelerated substantially in
all the manufacturing industries during the post-1973 period (see Figure 5).
However, Canadian output price performance was significantly worse than
the U.S. experience in almost all manufacturing industries. Canadian manu-
facturing costs, on average, increased 1.8-percentage-points faster per year

Figure 5

Growth in manufacturing toial unit costs,
Canada and the United States, 1962-88

(Average annual
per cent change)

12% B8 Canada
United States

10

1962-73 1974-79 1980-88

Sounce  Estimates by the authors, based on data from Statistics Canada and the
U.S. Department of Labor.
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than U.S. costs during this period. These results are consistent with the con-
clusions of our analysis of the relative unit labour cost position of Canadian
manufacturing industries vis-a-vis their U.S. competitors {see Rao and
Lempriere 1992b].

Inputs, TFP, and Output

The gross output of the Canadian manufacturing sector increased at an av-
erage annual rate of 6.5 per cent during the 1962-73 period. Growth in inputs
accounted for about 75 per cent of this increase, with TFP growth contribut-
ing the rest (see Table 6). Nonlabour inputs (capital, energy, materials, and
service inputs) increased at a much faster pace than the labour inputs. Conse-
quently, the growth in labour productivity (4.1 per cent) exceeded the growth
in TFP by 2.5 percentage points per year (see Table 7). The growth in the
substitution of nonlabour inputs for labour, in turn, was due to the significant
increase in the price of labour relative to other input prices (see Table 8).
The relatively modest growth in nonlabour input prices and the improvements
in TFP also served to moderate the growth in input costs and output price
during this period (see Table 9).

Manufacturing output growth dropped to 2.7 per cent in the 1974-88 pe-
riod, and as already discussed, much of the decline was either directly or in-
directly related to the decline in TFP growth. Regression analysis suggests
that 75 per cent of the output slowdown can be attributed to the direct and
indirect effects of the TFP slowdown.® The remaining 25 per cent was due to
the slowdown in demand (domestic and foreign) for manufacturing output.
The slowdown in domestic demand (intermediate inputs and final), in turn,
could be attributed to a slowdown in the nonmanufacturing industries, which
would have an adverse effect on real incomes, and on demand by the non-
manufacturing industries for intermediate inputs from manufacturing indus-
tnes.

As in the earlier period, nonlabour inputs (except energy) increased at a
faster pace than labour during the 1974-88 period. As a result, the growth in
labour productivity (2.0 per cent) exceeded the growth in total factor produc-
tivity by 1.7 percentage points per year. In addition, the contribution of TFP
growth to labour productivity growth declined from about 40 per cent in the
first period to 15 per cent in the second period (see Table 7).

. The two oil price shocks in the 1974-88 period and the resulting sharp
increase in the price of energy inputs relative to the prices of other inputs,
reduced the use of energy relative to the other inputs in the Canadian manu-
facturing sector. Thus energy input productivity growth jumped from 0.6 per
cent during the first period to 2.5 per cent in the second period (see Table 7).
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But the response of the input mix to the two dramatic changes in energy
prices was, in general, slower and weaker in Canadian manufacturing than in
the U.S. sector. For instance, during the first part of the second period (1974-
79), the energy/output ratio (the inverse of energy productivity) increased at
an average annual rate of 0.5 per cent in Canada, compared to a negative
growth rate of 2.1 per cent in the United States (see Table 7).

As mentioned before, over the whole 1962-88 period, the TFP perform-
ance of the U.S. manufacturing sector was only slightly worse than that of
Canada. A much better materials productivity growth performance in the
United States was balanced by superior growth in the productivity of other
inputs in Canada (see Table 7). However, the TFP slowdown was more pro-
nounced in Canada, because of a much larger slowdown in labour productivity
growth and a much smaller increase in energy productivity growth. Further-
more, materials productivity declined in Canada in the second period while
its growth remained constant at 0.3 per cent in the United States in the two
periods.

The dramatic improvement in TFP growth in the United States in the 1980-
88 period occurred as a result of productivity improvements in all inputs ex-
cept services. In sharp contrast, the decline in Canadian TFP growth between
the periods 1974-79 and 1980-88 was due to reductions in the productivity
growth of all inputs except energy.

However, the slowdown in input productivity growth was not completely
pervasive in Canadian manufacturing. Both capital and labour experienced a
continuing fall in productivity growth rate over the 1962-73, 1974-79, and
1980-88 periods. But energy and services productivity growth improved in
the 1980-88 period after declines in the 1974-79 period, although the latter
continued to have a negative growth. Overall, only energy productivity growth
improved between 1962-73 and 1974-88. In the United States, on the other
hand, productivity growth of both energy and materials either remained con-
stant or improved between the two periods.

During the 1962-73 period, the average price of manufacturing inputs in-
creased at a faster pace in Canada than in the United States (4.3 per cent
compared to 3.6 per cent — a 0.7-percentage-point difference). But, because
of faster growth in Canadian TFP, the gross output price of the Canadian
manufacturing sector grew an average of only 0.2 percentage points per year
faster than the U.S. rate (see Table 8).

As in Canada, the output price of the U.S. manufacturing sector increased
at a much faster pace in the second period (1974-88), and a large portion
(about 85 per cent) of this acceleration was directly due to faster growth in
input prices. However, Canadian cost/price inflation was much larger than in
the United States (see Table 8). It appears that the adverse effect of the two
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energy price shocks on the wage-price spiral was much more pronounced
and more long-lasting in Canada than in the United States because of weaker
and slower adjustment in input mix to the changes in relative prices. This, in
turn, could have created a vicious circle of poor productivity and cost/price
performance in Canadian manufacturing industries, relative to their U.S.
counterparts. We examine this issue in more detail when discussing the trends
in major manufacturing industries in Appendix A.

The relative trends in costs and prices in the two countries imply that the
Canadian manufacturing sector, on average, gained some competitive ground
in relation to its U.S. counterpart up to the mid-1980s. The Canadian sector’s
poor cost performance during the 1974-88 period was more than offset by
the large depreciation of the Canadian dollar during most of this period.’ But
the large appreciation of the Canadian dollar between 1986 and 1991 (an av-
erage of about 4 per cent a year) and the adverse trends in Canada’s relative
cost performance during the 1980s (Canadian costs rose an average of 1.8
percentage points faster per year than those in the United States) suggest that
the competitive position of the Canadian manufacturing sector deteriorated
substantially (between 30 and 35 per cent) during the 1986-91 period in rela-
tion to its U.S. counterpart.

Productivity and Costs in the
Nonmanufacturing Industries

In this section, we first discuss the trends in TFP and total unit costs in the
Canadian nonmanufacturing industries during the period 1962-88. We then
compare the productivity and the cost/price performance of the Canadian in-
dustries with their U.S. counterparts using data on labour productivity, unit
labour costs, and value-added prices.

TFP and Output

As in the manufacturing sector, the rate of growth of the nonmanufacturing
sector’s output declined substantially in Canada during the 1974-88 period,
but the decline was less dramatic than the fall in the manufacturing sector.
The sector’s output growth rate declined from 5.6 per cent in the 1962-73
period 10 3.9 per cent per year in the 1974-88 period (see Table 10A). The
slowdown in TFP growth directly contributed to about two-thirds of the out-
put growth slowdown between the two periods.

The slowdown in TFP and output of the agriculture; mining; utilities;
transportation, storage, and communications; and wholesale and retail trade
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Table 10

A Average annual growth in output, inputs, and TFP in
nonmanufacturing, Canada, 1962-88

I

| 1962-88 1962-73 1974-88 1974-79 1980-88

(Average annual per cent change)

Gross output 47 5.6 3.9 43 37
Inputs 39 42 3.6 43 3.2
Capital 42 45 39 47 34
Labour 3.0 2.8 3.1 3.7 2.7
Energy 35 7.0 0.7 3.6 -13
Materials 36 4.6 29 3.6 24

] Services 6.1 6.8 5.6 6.0 5.3
TFP 0.8 1.4 0.3 0.0 0.5

B Average annual growth in input productivities and TFP in
nonmanufacturing, Canada, 1962-88

1962-88 1962-73 1974-88 1974-79 1980-88

(Average annual per cent change)

MER 0.8 1.4 03 0.0 0.5
Input productivitieg
Capital 0.5 11 0.0 0.4 0.3
Labour 1.7 2.8 0.8 0.5 1.0
Energy 1.5 -1.2 3.6 0.8 5.5
Materials 1.0 1.0 1.1 0.7 1.3
Services -14 -1.1 -18 -1.6 -15

L

Source  Estimates by the authors, based on data from Statistics Canada.

industries were the chief contributors to the poor performance of the Cana-
dian nonmanufacturing sector during the 1974-88 period relative to the 1962-
73 period. The slowdown in TFP growth directly accounted for about 55 10
120 per cent of the output slowdown in these five industries. [n the remaining
nonmanufacturing industries, TFP growth either increased or the slowdown
was small (see Tables 12A to 21A).

TFP and Labour Productivity

Labour productivity growth also slowed dramatically in many of the
Canadian nonmanufacturing industries during the 1974-88 period. Gross
output-based labour productivity grew by an average of only 0.8 per cent per
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year during the 1974-88 period, compared to 2.8 per cent during the 1962-73
period (see Table 10B). The slowdown in TFP directly accounted for 55 per
cent of the slowdown in labour productivity growth, with slower growth of
material and service inputs relative to the growth of labour accounting for
much of the remainder. These results, in turn, imply that the TFP slowdown
was directly responsible for most of the slowdown in output and labour pro-
ductivity in the nonmanufacturing sector. The TFP slowdown may also have
had a large indirect effect because the slowdown in intermediate input growth
can be largely attributed to the slowdown in output growth (intermediate inputs
account for about 40 per cent of aggregate nonmanufacturing output value).
Nevertheless, the reduction in the growth rate of the capital/labour ratio con-
tributed a great deal to the slowdown in labour productivity growth in agri-

Table 11

A Average annual growth in output price, input prices, and TFP in
nonmanufacturing, Canada, 1962-88

1962-88  1962-73 1974-88 1974-79 1980-88
(Average annual per cent change)

Gross output price 5.7 38 7.2 9.9 54

Input prices 6.5 5.2 7.5 9.9 59
Capital' 5.8 5.1 6.4 9.0 4.6
Labour 77 6.9 84 10.3 7.2
Energy 71 20 1.1 173 6.9
Materials 5.7 38 72 10.3 51
Services 5.5 3.6 7.0 8.6 6.0

TFP 0.8 1.4 0.3 0.0 0.5 I

B Average annual growth In output price and input costs in
nonmanufacturing, Canada, 1962-88

1962-88  1962-73 1974-88 1974-79  1980-88

(Average annual per cent change)

Gross outputprice 5.7 3.8 7.2 9.9 54
Input costs §\7 3.8 7.2 9.9 54
Capital 53 39 6.5 95 45
Labour 6.0 4.0 7.6 9.7 6.2
Energy 57 33 77 16.3 1.9
Materials 46 2.7 6.0 9.6 a7
Services 7.0 47 87 10.3 76

1 Variations in the price of capital include variations in profit margins.
Sounce  Estimates by the authors, based on data from Statistics Canada.
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Table 12

A Average annual growth in output, inputs, and TFP In agriculture,
Canada, 1962-88

1962-88 1962-73 1974-88 1974-79 1980-88
(Average annual per cent change)
Gross output 26 38 1.8 1.8 1.7
Inputs 1.3 1.4 1.3 3.6 -04
Capital 0.7 20 -04 5.2 -4.0
Labour -0.9 3.2 0.9 1.8 0.3
Energy 1.3 4.7 -1.5 1.3 -33
Materials 36 45 2.8 44 1. 7%
Services 3.2 46 2.1 3.8 1.0
TFP 1.3 24 0.5 -1.8 2.1
R == il |

B Average annual growth in input productivitles and TFP in
agriculture, Canada, 1962-88

y
1962-88 1962-73  1974-88 1974-79 1980-88

(Average annual per cent change)

TFP 1.3 24 0.5 -1.8 2.1
Input productivities
Capital 2.1 1.8 24 -3.2 6.1
Labour 38 73 1.0 0.1 1.5
Energy L7 -0.8 37 0.8 56
Materials 0.8 -06 0.9 -24 0.1
Services -0.5 -08 -0.2 -1.7 0.9

Source  Estimates by the authors, based on data from Statistics Canada.

culture; forestry; fishing; utilities; and community, business, and personal
services industries (see Tables 12B to 21B).

Input Substitution and TFP

As in the manufacturing industries, the relative productivity and cost
performance of the Canadian nonmanufacturing industries during the 1974-
88 period was significantly influenced by the ease with which they were able
to adjust their input mix to changes in relative prices. For example, the mining
industry’s TFP growth rate declined from 2.3 per cent per year during the
1962-73 period to 1.5 per cent per year in the 1974-88 period. This industry’s
adjustment to the two energy price shocks was substantially slower and weaker
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Table 13

A Average annual growth in output, inputs, and TFP In forestry,
Canada, 1962-88

1962-88  1962-73  1974-88 1974-79  1980-88

(Average annual per cent change)

Gross output 37 41 33 1.4 4.6
Inputs 1.6 2.1 1.1 0.8 13
Capital -0.8 29 37 -03 -6.0
Labour -05 -06 -04 03 -0.9
Energy 2.8 58 0.3 -2.2 1.9
Materials 5.0 5.2 49 2.5 6.5
Services 44 59 3.2 1.8 4.1

TFP 2.1 20 2.2 0.6 33

B Average annual growth in input productivities and TFP in forestry,
Canada, 1962-88

196288  1962-73 1974-88 1974-79 1980-88

(Average annual per cent change)

TFP 2.1 2.0 2.2 0.6 33
Input productivities
Capital 48 1.2 78 1.9 11.7
Labour 42 49 3.8 1.0 5.6
Energy 1.8 =14 44 43 4.4
Materials -1.0 -06 -13 -0.5 -18
Services -05 -1.4 0.2 -05 0.7

Source  Estimates by the authors, based on data from Statistics Canada.

in comparison to the other nonmanufacturing industries. Its energy/output
ratio, instead of declining, increased by 0.5 per cent per year during the 1974-
88 period (see Table 15B). Only in the 1980-88 period did the ratio decline
after a substantial increase in the 1974-79 period. The fishing and wholesale
and retail trade industries also experienced an increase in their energy/output
ratios in the 1974-79 period, but over the whole 1974-88 period the ratios
did decline (see Tables 12B to 21B).

On the other hand, the forestry industry adjusted its input mix faster than
did other industries. Its energy usage responded immediately to the oil price
shock and the energy/output ratio declined by 4.3 per cent per year during
the 1974-79 period, much lower than the average decline of only 0.8 per cent
for the nonmanufacturing sector as a whole. Because of its apparent greater
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ability to adjust its input mix, the productivity performance of the forestry
industry, during the 1974-88 period, was substantially better than that of any
other nonmanufacturing industry. Its TFP grew at an average rate of 2.2 per
cent per year during this period, compared to an average growth rate of a
mere 0.3 per cent for the nonmanufacturing sector as a whole.

Costs, Input Prices, and TFP

The cost/price performance of the nonmanufacturing industries deteriorated
substantially during the 1974-88 period (see Table 11A). The acceleration in
input price inflation, on average, accounted for over 65 per cent of the accel-
eration in output price inflation. The slowdown in TFP accounted for the rest.

Table 14

A Average annual growth in output, inputs, and TFP in fishing,
Canada, 1962-88

1962-88  1962-73 1974-88 1974-79 1980-88

(Average annual per cent change)

Gross output 2.1 1.0 29 39 2.3
Inputs 25 36 s 51 -0.6
Capital 1.8 4.7 -0.5 4.7 -40
Labour 42 33 49 5.2 47
Energy 29 74 -0.7 9.5 -74
Materials 39 3.7 4.0 8.3 1.1
Services 44 36 5.0 7.7 3.2
TFP -04 -26 1.2 -1.2 2.9

B Average annual growth in input productivities and TFP in fishing,
Canada, 1962-88

1962-88 1962-73 1974-88 1974-79 1980-88

(Average annual per cent change)

TFP -0.4 -286 1.2 -1.2 29
input productivites
Capital 1.2 -2.4 4.2 0.1 7.0
Labour -1.2 -1.5 -1.1 -0.0 -1.8
Energy 2.9 4.7 8.9 =35 17.2
Materials -1.1 -23 -0.1 -38 24
Services -2.0 -24 -1.7 34 -0.6

Sounce  Estimates by the authors, based on data from Statistics Canada.
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Table 15

A Average annual growth in output, Inputs, and TFP in mining,
Canada, 1962-88

1962-88  1962-73  1974-88 1974-79 1980-88

(Average annual per cent change)

Gross output 44 7.6 1.8 0.8 25
inputs 42 5.3 3.3 5.0 2.2
Capital 5.4 6.5 45 5.1 4.1
Labour 1.3 1.6 1.1 22 04
Energy 5.4 9.0 25 49 0.8
Materials 6.0 84 4.1 8.8 1.0
Services 6.4 8.1 | 6.0 4.4
TFP 0.2 23 -1.5 -4.2 0.3

B Average annual growth in input productivities and TFP in mining,
Canada, 1962-88

1962-88  1962-73 1974-88 1974-79  1980-88

(Average annual per cent change)

TFP 02 23 -15 4.2 0.3
Input productivities
Capital -0.8 1.1 -23 —4.2 -1.0
Labour 3.1 5.9 0.8 -1.5 23
Energy 038 -i.3 0.5 —40 1.9
Matenials -1.3 -0.5 -1.9 -75 1.8
Services -1.9 -0.5 =31 -5.1 -1.7

e - S e s e e e ey e e e
Source  Estimates by the authors, based on data from Statistics Canada.

However, as mentioned before, the decline in the industries’ TFP growth may
have caused the increase in the acceleration of input price inflafion because
of strong interindustry linkages. Therefore, the total effect of the TFP
slowdown on the acceleration of output price inflation might be fairly large
(about 45 to 50 per cent). A similar cost/price picture emerges from the indi-
vidual nonmanufacturing industries (see Table 2).

Comparison of Trends in Canada and
the United States
The data necessary to calculate TFP and total unit costs are not available

for the U.S. nonmanufacturing industries. Thus we compare these industries
in Canada and the United States by examining growth in labour productivity,
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unit labour costs (both based on value-added), and the value-added deflator
(price) for the 1961-86 period. These data are shown in Tables 22-24. Figure
6 summarizes the differences in labour productivity growth. The value-added
deflator captures the influence of both labour and capital costs on output prices.
This indicator is a more appropriate indicator of costs than unit labour costs
in industries where capital costs are substantial.

Exchange-rate movements inevitably play a vital role in determining rela-
tive competitiveness and these considerations are also discussed. However,
exchange rates have somewhat less direct relevance here than for the manu-
facturing industries since much of the output of the Canadian nonmanufac-
turing sector does not directly compete with U.S. nonmanufacturing output.
The industries which will be most susceptible to exchange-rate fluctuations
are likely to be farming, mining, and to a lesser extent, utilities, and transpor-
tation, storage, and communications.

Before we proceed with the discussion of results, it is important to note
that the quality of output (value-added) data for many of the service indus-
tries is very poor compared to the data for the goods-producing industries in
both Canada and the United States. In addition, some researchers have un-
covered large potential errors in the measurement of U.S. industry produc-
tivity data for the 1974-86 period, especially in the construction, transporta-
tion, and trade industries [see Baily and Gordon 1988]. Therefore, one has to
be cautious in using these data.

Figure 6

Growth in labour productivity,’ nonmanufacturing industries,
Canada and the United States, 1962-86

Agriculture, fishing, and
forestry

Mining

Construction

Utilities

Transportation, storage, ang
communications’

Trade

Finance, insurance, and
real estate

Community, business,
and personal services
1

-2

6%

0 2 4
(Compound annual per cent change)

1 Does not include the communications industry for the United States.
Sounce Estimates by the authors, based on data from Statistics Canada.
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Tablie 16

A Average annual growth in output, inputs, and TFP In construction,
Canada, 1962-88

1962-88  1962-73  1974-88 1974-79  1980-88
(Average annual per cent change)
Gross output 35 42 2.9 3.6 2.5
Inputs 3.0 40 2.2 2.9 1.9
Capital 47 3.7 5.4 79 3.7
Labour 1.9 23 1.6 2.1 1.3
Energy 1.8 4.5 -04 347 -3.1
Materials 34 49 2.3 28 2.0
Services 4.8 6.6 3.4 3.7 3.1
TFP 0.5 0.2 0.7 0.7 0.6

B Average annual growth in input productivities and TFP in
construction, Canada, 1962-88

1962-88  1962-73 1974-88 1974-79 1980-88

(Average annual per cent change)

TFP 0.5 0.2 0.7 0.7 0.6
Input productivities
Capital -1.0 0.7 -23 -39 -1.2
Labour 1.6 1.9 1.4 1.6 1.2
Energy 3.1 0.1 55 0.6 8.7
Materials 0.2 -06 0.8 0.9 0.7
Services -1.2 -2.2 -0.3 0.1 -05

Sounce  Estimates by the authors, based on data from Statistics Canada.

Farming

Since the U.S. data is not disaggregated into agriculture, forestry, and fish-
ing and trapping, Canada-U.S. comparisons are possible only for the total
farming sector. In Canada, agriculture accounted for about 75 per cent of the
total value-added of the sector in 1986. Forestry accounted for about 19 per
cent, and fishing and trapping accounted for the remainder.

The Canadian farm sector’s labour productivity (value-added per hour
worked) increased at an annual rate of 5.3 per cent between 1962 and 1973,
compared to a 4.3 per cent annual rise in the United States. The large in-
crease in productivity, in turn, moderated the increases in unit labour costs
(about 3.0 per cent per year) in the two countries during this period. How-
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ever, the value-added deflator rose substantially during this period in both
Canada (6.4 per cent) and the United States (7.9 per cent), implying a large
increase in unit capital costs. The rise in capital costs could have been caused
by a large decline in capital productivity and/or by a marked increase in the
cost of capital and in profit margins. In any case, the labour productivity and
cost/price record of the farm sector was very similar in both countries during
the 1962-73 period. Nevertheless, the trends in the value-added deflators in
the two countries suggest a significant improvement in the competitive posi-
tion of the Canadian farm sector (the exchange rate remained fairly stable in
this period).

The Canadian farm sector’s labour productivity growth declined dramati-
cally during the 1974-86 period, mostly because of the poor performance of

Table 17

A Average annual growth in output, inputs, and TFP In the
utility industry, Canada, 1962-88

196288  1962-73 1974-88 1974-79 1980-88

(Average annual per cent change)

Gross output 6.4 88 44 5.7 3.6
Inputs 43 52 35 55 2.2
Capital 4.2 5.0 36 59 2.0
Labour 3.2 3.5 3.0 5.2 1.5
Energy 8.5 134 45 7.2 2.7
Materials 46 45 48 2.1 6.6
Services 71 8.4 6.1 74 52
TFP 2.1 3.6 0.9 0.2 1.4

B Average annual growth in input productivities and TFP in the
utility industry, Canada, 1962-88

| 1962-88 1962-73  1974-88 1974-79 1980-88

(Average annual per cent change)

TER 21 36 0.9 0.2 14
Input productivities
Capital 2.1 36 0.9 -0.2 1.6
Labour 3.5 5.5 1.8 1.3 2.2
Energy -04 2.7 1.5 1.0 1.8
Materials 22 49 -0.0 38 -2.6
Services -0.3 0.5 0.9 -13 06

Sounce  Estimates by the authors, based on data from Statistics Canada.
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the agriculture industry. The sector’s productivity increased by only 0.6 per
cent per year in the post-1973 period, a slowdown of 4.7 percentage points
from the earlier period. In sharp contrast, the U.S. industry’s productivity
growth increased to 5.6 per cent per year. The trends in unit labour costs and
the value-added deflator in the two countries are consistent with the produc-
tivity trends, suggesting a marked deterioration in the competitive position
of the Canadian farm sector vis-a-vis its U.S. counterpart, even after taking
into account the favourable effect of the large depreciation of the Canadian
dollar during this period. Moreover, the large appreciation of the Canadian
dollar since 1986 will have exacerbated its competitive problems.

Table 18

A Average annual growth in output, inputs, and TFP in the
transportation, storage, and communications industry,
Canada, 1962-88

1962-88  1962-73  1974-88 1974-79  1980-88
(Average annual per cent change)
Gross output Si7 73 46 5.9 3.7
Inputs 29 3.6 24 3.3 1.8
Capital 22 25 1.9 1.7 20
Labour 145 1.8 1.2 27 0.2
Energy at 6.6 0.3 2.7 -1.3
Materials 4.2 46 38 43 35
Services 6.5 8.2 5.1 6.2 44
TFP 2.8 35 22 26 1.9

B Average annual growth in input productivities and TFP in the
transportation, storage, and communications industry,

Canada, 1962-88

1962-88 1962-73  1974-88 1974-79 1980-88

(Average annual per cent change)

TFP 28 35 2.2 26 1.9
Input productivities
Capital 35 4.4 2.7 4.2 1.8
Labour 4.2 5.2 3.3 3.2 3.5
Energy 28 0.6 4.6 34 54
Materials 1.8 24 0.8 1.6 0.2
Services 0.7 -1.0 0.4 -0.1 -0.6

Sounce  Estimates by the authors, based on data from Statistics Canada.
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Table 19

A Average annual growth In output, inputs, and TFP in the
wholesale and retail trade industry, Canada, 1962-88

1962-88  1962-73 1974-88 1974-79 1980-88
(Average annual per cent change)
Gross output 46 55 39 3.3 42
Inputs 3.1 33 30 3.2 2.8
Capital 1.3 0.5 20 1.1 26
Labour 3.2 37 2.8 34 24
Energy 23 5.6 -0.3 48 -3.8
Materials 2.2 26 2.0 1.8 21
Services 557 5.8 586 59 54
TFP 15 2.2 0.9 0.1 1.4
T Sy g - e — |

B Average annual growth in input productivities and TFP in the
wholesale and retail trade industry, Canada, 1962-88

1962-88 1962-73  1974-88 1974-79 1980-88

(Average annual per cent change)

TFP 1.5 2.2 0.9 0.1 1.4
Input productivities
Capital 3.2 49 1.9 2.2 1.6
Labour 1.4 1.7 1.1 0.0 1.8
Energy 3.6 0.2 6.3 -11 1.3
Matenals 24 29 1.9 1.6 2.1
Services -1.0 -03 -1.6 -24 -11

L.

Source  Estimates by the authors, based on data from Statistics Canada.

Mining

Over the last 30 years, the Canadian mining industry has been an impor-
tant contributor to the narrowing of the gap between Canada and the United
States in aggregate labour productivity.!° Its labour productivity increased by
about 1.6 per cent per year between 1962 and 1986, compared to a small
increase of less than 0.1 per cent per year in the United States. Labour pro-
ductivity fell during the 1974-86 period in both Canada and the United States.

The decline in labour productivity growth, in combination with a sharp in-
crease in hourly compensation, dramatically increased (over 10.0 per cent
per year) the growth of mining industry unit labour costs in the two countries
in the post-1973 period. However, most of the increase occurred in the first
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Table 20

A Average annual growth in output, inputs, and TFP in the finance,
insurance, and real estate industry, Canada, 1962-88

1962-88  1962-73 1974-88 1974-79  1980-88

(Average annual per cent change)

Gross output 515 59 52 6.0 4.6
Inputs 6.4 6.6 6.4 6.8 6.0
Capital 9.2 9.4 9.0 10.2 8.2
Labour 4.4 5.0 38 49 3.1
Energy 7.8 13.0 3.7 41 34
Materials 5.2 5.4 5.1 3.6 6.2
Services 8.0 7.8 8.2 8.0 8.3
TFP -0.9 0.7 -1.2 -08 -1.4

B Average annual growth in input productivities and TFP in the
finance, insurance, and real estate industry, Canada, 1962-88

1962-88 1962-73 1974-88 1974-79 1980-88
(Average annuai per cent change)

TFP -09 0.7 -1.2 -0.8 -14

input productivities
Capital 34 3.2 =35 -3.8 =33
Labour 1.1 0.8 1.3 1.0 1.5
Energy -18 -6.2 16 1.9 15
Materials 1.0 s 0.4 24 -09
Services -23 -1.7 -2.7 -1.8 -33

| e o e T

Source  Estimates by the authors, based on data from Statistics Canada.

part of this period ~ unit labour cost growth reached almost 20 per cent in
both countries. In the 1980-86 period, unit labour cost growth was much lower
but not as low as growth in the value-added deflators. This implies that capi-
tal costs for the industries were declining or, more likely, that profit margins
were being squeezed as international mineral prices fell.

The better productivity and cost performance of the Canadian mining in-
dustry over the 1962-86 period, in conjunction with the depreciation of the
Canadian dollar up to 1986, implies that the Canadian industry was quite
competitive vis-a-vis its U.S. counterpart. Assuming that the 1980-86 trends
in the value-added deflator remain unchanged, then the 20-per-cent appre-
ciation of the Canadian dollar, between 1986 and 1991, implies a modest de-




Canadian and U.S. Industries 41

terioration in the competitive position of the Canadian mining industry dur-
ing the last few years.

Construction

The Canadian construction industry also contributed to the narrowing of
the Canada-U.S. aggregate labour productivity gap during the 1962-86 pe-
riod. In Canada, the industry’s labour productivity increased by 1.5 per cent
per year between 1962 and 1986, compared to a 1.7-per-cent per year decline
in the United States. However, it is important to point out that the steady fall

Table 21

A Average annual growth in output, inputs, and TFP in the
community, business, and personal services industry,
Canada, 1962-88

1962-88 1962-73  1974-88 1974-79 1980-88
(Average annual per cent change)

Gross output 58 6.3 53 58 50

Inputs 59 6.5 54 5.5 54
Capital 6.8 8.3 56 33 7.2 [ ]
Labour 59 6.3 5.6 6.1 8.2
Energy 5.2 10.2 1.1 46 -1.2
Materials 39 43 36 44 3.1
Services 7.0 6.9 s T 6.7

TFP -0.1 -0.2 01 0.3 0.4

B Average annual growth In Input productivities and TFP in the
community, business, and personal services industry,
Canada, 1962-88

[
I 1962-88 1962-73 1974-88 1974-79 1980-88
(Average annual per cent change)
| TFP -0.1 -0.2 -0.1 0.3 04
Input productivities

Capital -09 -1.7 = -02 25 -2.1
Labour -0.1 0.1 -0.2 -0.2 -0.2
Energy 1.5 34 53 .13 8.1
Materials 1.8 19 1.8 1.5 2.0
Services -1.1 -05 -16 -1.7 -16

Source  Estimates by the authors, based on data from Statistics Canada.
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in the U.S. construction industry’s productivity has puzzled productivity ex-
perts for a long time.!! '

The substantial increase of 2.5 per cent per year in Canadian construction
industry labour productivity during the 1974-86 period, compared to a re-
duction of 1.3 per cent in the U.S. industry, is reflected in the growth of both
unit labour costs and the value-added deflator. The similarity of the trends in
these two measures, in both Canada and the United States, reflects the fact
that capital inputs are relatively unimportant in this industry.

Utilities

Labour productivity in the utilities industry grew at a healthy pace in both
Canada and the United States during the pre-1973 period. But its growth
slowed substantially in the 1974-86 period in both countries. However,
Canadian growth was always higher so that, like mining and construction,
this industry also contributed to the narrowing of the aggregate labour pro-
ductivity gap with the United States in the postwar period. Labour produc-
tivity in the Canadian industry increased by about 1.5 percentage point faster
per year than its U.S. counterpart over the 1962-86 period.

Despite superior productivity performance, the Canadian industry experi-
enced larger increases in unit labour costs and the value-added price during
the 1974-86 period. Canada’s value-added price rose much faster — 10.1 per
cent growth per year compared to 8.8 per cent growth in the United States.
Faster growth in Canadian input prices was the cause of these differences.

Transportation, Storage, and Communications

Labour productivity in Canada in this industry increased at a substantially
faster pace than in the United States. As a result, this industry contributed a
great deal towards the narrowing of the Canada-U.S. aggregate labour pro-
ductivity gap. Over the whole 1962-86 period, Canada’s productivity growth
was almost 2.0 percentage points faster per year than in the United States.

However, the much stronger Canadian productivity performance did little
to improve the industry’s cost competitive position during the 1974-86 pe-
riod. Its value-added deflator increased by 5.7 per cent per year during this
period, compared to a 6.1-per-cent annual growth rate in the United States.
A similar trend occurred in unit labour costs, implying a faster growth in
Canadian hourly compensation, although this was more than offset by the
depreciation of the Canadian dollar in this period. Since 1986, the apprecia-
tion of the Canadian currency has likely worsened the industry’s cost com-
petitiveness, especially if labour costs have continued to increase faster than
in the United States.
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Wholesale and Retail Trade

In contrast to the good productivity performance of the preceding four
Canadian nonmanufacturing industries, the labour productivity of the whole-
sale and retail trade industry lagged behind its U.S. counterpart during the
1962-86 period. Canadian productivity increased by only about 1.3 per cent
per year during the 1962-86 period, compared to a 2.9-percent annual in-
crease in the U.S. industry.

The weaker productivity performance of the Canadian industry, in combi-
nation with faster growth in input prices, substantially worsened its cost/price
performance in relation to the U.S. industry during the 1974-86 period. Its
value-added deflator increased by 7.5 per cent annually during this period,
compared to 5.9 per cent in the United States.

Finance, Insurance, and Real Estate

The labour productivity performance of this industry was quite poor in both
Canada and the United States. The United States did better in the 1962-73
period while Canada did better in the 1974-86 period. As a result, labour
productivity growth was virtually the same in the two countries over the 1962-
86 period.

Despite the better Canadian productivity performance during the 1974-86
period, unit labour costs and the value-added deflator increased at roughly
the same pace as in the United States because of a larger increase in Cana-
dian input prices. For instance, the value-added deflator in Canada increased
at an annual rate of 8.0 per cent, compared to 7.8 per cent in the United States.

Community, Business, and Personal Services

As in the wholesale and retail trade industry, productivity growth in this
Canadian industry lagged behind its U.S. counterpart in the years between
1962 and 1986. Labour productivity increased by 2.6 per cent per year in the
U.S. industry compared to only 0.2 per cent per year in the Canadian indus-
try during the 1962-73 period. In the second period, the United States experi-
enced a much larger slowdown and, as in Canada, productivity fell.

Because of the much poorer productivity performance and a higher increase
in Canadian wages and salaries, unit labour costs in the Canadian industry
increased by 1.2 percentage point per year faster than in the U.S. industry
during the 1974-86 period. However, in terms of the value-added deflator,
the Canadian performance was very similar to the U.S. record, suggesting a
slightly larger increase in the U.S. industry’s capital costs, or an expansion
of their profit margins.
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Summary

The Canadian productivity performance was substantially better than the
U.S. record in the transportation, storage, and communications, construction,
utilities, and mining industries during the 1962-86 period — these industries
were largely responsible for the narrowing of the aggregate Canada-U.S.
labour productivity gap during the postwar period. On the other hand, the
U.S. record in the service sectors and in farming (mainly agriculture) was
generally better,

The cost/price competitiveness of the Canadian farm sector vis-a-vis the
U.S. deteriorated dramatically during the 1974-86 period. This is especially
significant given that, of all the nonmanufacturing industries (with the ex-
ception of mining), it is the farming sector which most directly competes with
its U.S. counterpart both at home and abroad. Thus the relative competitive-
ness of this industry will have a major impact on Canada’s nonmanufacturing
trade.

Canada significantly improved its relative cost/price performance in
construction and mining. The relative price position of the other Canadian
nonmanufacturing industries deteriorated somewhat during this period.
However, the exchange-rate depreciation of the 1974-86 period ensured that
all of the Canadian nonmanufacturing industries (with the exception of
farming) remained competitive with the U.S. industries, often substantially
more so. The rapid appreciation of recent years will have changed this unless
the Canadian industries have been able to compensate by faster improvements
in their relative costs and productivity.

Conclusions

The main objective of this paper has been to analyse the production pro-
cess and cost performance of Canadian industries during the period 1962-88,
and compare the Canadian developments with the rends in the United States.
In this final section, we highlight the main findings of the study and point
out some of the policy implications of our results.

Pervasive Output and
Productivity Growth Problems

Output growth declined dramatically during the post-1973 period, compared
to the performance in the 1960s and the early 1970s, in almost all the Cana-
dian manufacturing and nonmanufacturing industries. Consequently, the
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growth rate of Canadian real GDP declined from 5.9 per cent per year during
the period 1962-73 to 3.6 per cent per year in the 1974-88 period.

A slowdown in sectoral TFP growth rates played a major role in the
slowdown of GDP growth. Our results suggest that a substantial part (about
80 per cent) of the slowdown in GDP growth between the periods 1962-73
and 1974-88 was directly caused by the slowdown in sectoral TFP growth
rates. The remaining slowdown in GDP growth was due to a reduction in
employment growth. The slowdown in sectoral TFP was also the primary
cause of the poor performance of aggregate labour productivity in the post-
1973 period.

The pervasiveness of these trends in output and TFP across industries sug-
gests that, in general, industry specific factors are not the chief cause of the
declining productivity performance. This conclusion is reinforced by the fact
that TFP growth also slowed dramatically in almost all U.S. manufacturing
industries although, on average, the TFP slowdown was less pronounced than
in Canada.

Although problems with TFP have been pervasive, the trends in the
productivity of individual inputs varied. In Canada, capital and labour
productivities experienced a declining trend over the 1974-88 period, but the
productivities of other inputs (energy, materials, and purchased service inputs)
did not.

Capital Accumulation Not a
Major Problem

Our results indicate that insufficient capital accumulation, on average,
played only a small role in the productivity slowdown in Canada. In fact, the
problem has more to do with the efficiency with which capital is used, rather
than a lack of capital. Capital inputs increased more than most other inputs
in many industries. However, our analysis does not capture the impact on
aggregate productivity performance of changes in either the quality of capi-
tal or its allocation across industries.

TFP: An Important Determinant of
Cost Trends

The growth of unit costs accelerated substantially in all the Canadian
industrial sectors during the post-1973 period, especially in the 1974-79 period.
The reduction in TFP growth directly accounted for an average of about 25
to 30 per cent of the increase in the growth rate of unit costs in Canada. But,
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its total contribution to the inflation problems of the post-1973 period was
likely much larger, because of the indirect adverse effects which a TFP
slowdown would have on factor prices, especially intermediate input prices.

More importantly, our findings strongly indicate that the trends in relative
unit costs across industries in Canada and the United States during the 1974-
88 period were mainly influenced by the relative growth rates in TFP across
industries because trends in input price inflation tended to be fairly similar
across industries. Since relative price trends influence trade pattems, it is clear
that addressing the TFP slowdown will have important implications for
Canada’s trade performance.

Ability to Adjust Is Important

Our detailed examination of the trends in the production process of the
Canadian and U.S. industries strongly suggests that the degree and the speed
with which an industry adjusts its input mix to changes in relative input prices,
plays a crucial role in its relative productivity and cost performance. In the
post-1973 period, those industries where the adjustment in the input mix in
response to the two energy price shocks was relatively fast and strong tended
to have relatively better TFP and cost performance (see Tables 25 and 26).

In many of the Canadian manufacturing industries the adjustment in input
mix to the two energy price shocks was slower and weaker than in their U.S.
counterparts. Figures 7 and 8 show that the Canadian manufacturing sector
reduced its energy/output ratio much more slowly than did the U.S. sector
after the energy price shocks. The Canadian government policy of keeping
energy prices below world price levels delayed and weakened the adjustment
in Canadian industries and contributed to their poor productivity and cost/
price performance during the 1974-88 period [see Rao and Lempriére 1992a].

Canada-U.S. Competitiveness

The relative trends in costs and prices shown in this paper imply that the
Canadian manufacturing sector, on average, remained competitive in rela-
tion to the U.S. sector during the 1974-88 period, once exchange-rate move-
ments are taken into account. However, its position during the 1986-91 period
deteriorated substantially - the exchange rate appreciated significantly and it
is likely that Canadian cost growth continued to be higher than in the United
States. What is especially worrying is that, while TFP growth in many U.S.
manufacturing industries rebounded significantly after a sharp slowdown in
1974-79, this did not occur in Canada. Instead, TFP in many cases continued
to decline in the 1980-88 period after the 1974-79 slowdown.
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Table 25

Average annual growth in the energy/output ratio, total factor
productivity, and total unit costs, Canadian business-sector
industries, 1974-88

Energy/ Energy/ Total
output output factor Total
ratio ratio productivity unit cost
growth growth growth growth
1974-79  1974-88 1974-88 1974-88

(Average annual per cent change)

Food and beverages 0.4 -1.6 0.0 6.9
Paper and allied products 24 0.1 0.1 9.5
Primary metal products 0.9 -11 04 8.8
Wood products 0.6 -1.5 1.4 54
Chemicals 48 -0.3 0.4 9.2
Nonelectrical machinery ~0.7 0.1 -0.2 8.3
Electrical products -26 -46 2.3 3.7
Transportation equipment 3.0 -1.6 0.1 77
Nonmetallic mineral

products 1.2 -1.0 0.5 8.6
Fabricated metal products 0.3 03 0.1 7.8
Fumiture and fixtures ~0.1 0.7 -05 8.0
Textiles and clothing -2.2 -1.8 1.4 6.0
Printing and publishing 3.1 -14 0.4 7.9
Tobacco -1.3 -0.8 0.1 8.7 F
Rubber and plastics ~0.6 -04 0.9 7.6
Petroleum refining -0.1 0.5 0.2 13.2
Mscellaneous

manufacturing -28 0.8 -0.1 7.7
Agriculture -03 -3.0 05 5.5
Fishing 517 =33 1.2 8.8
Forestry 3.7 -2.9 2.2 (a8l
Mining 43 0.8 -1.5 9.9
Construction 0.2 =31 06 7.3
Transportation,

storage, and

communications -3.0 -4.1 2.2 6.1
Utilities 1.4 0.0 09 9.2
Wholesale and retail trade 1.5 -4.0 0.9 71
Finance, insurance, and

real estate -1.7 -14 -1.2 78
Community, business, and

personal services -1.1 -39 -0.1 74

e, = eSS |

Note  The correlation between growth in TFP (column 3) and growth in the energy/output ratio
{column 2) is —0.70. The correlation between changes in unit costs (column 4) and growth
in the energy/output ratio {column 2) is 0.61.

Souace  Estimates by the authors, based on data from Statistics Canada.

The Canadian labour productivity performance was substantially better than
the U.S. record in the transportation, storage, and communications, construc-
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Table 26

Average annual growth in the energy/output ratio, total factor
productivity, and total unit costs, United States manufacturing

industries, 1974-88

Energy/
output
ratio
growth
1974-79

Energy/
output
ratio
growth
1974-88

Total
factor Total
productivity unit cost
growth growth
1974-88 1974-88

(Average annual per cent change)

Food and beverages -3.0 -1.9 0.3 46
Paper and allied products 0.2 -1.5 0.6 7-3)
Primary metal products 2.1 0.2 04 7.6
Wood products -3.5 -23 08 47
Chemicals -0.9 -24 0.5 7.6
Nonelectrical machinery 47 -5.1 2.4 24
Electrical products -4.6 3.8 1.8 4.6
Transportation equipment -23 ~1.4 0.4 6.3
Nonmetallic mineral

products -1.5 -1.9 0.2 6.7
Fabricated metal products -2.5 -06 0.5 6.5
Fumiture and fixtures 3.0 -0.6 0.4 5.9
Textiles and clothing =33 =2.1 0.9 4.1
Printing and publishing -39 -0.3 -0.3 7.0
Tobacco 3.2 28 -1.7 10.2
Rubber and plastics 0.4 -0.3 0.8 6.3
Petroleum refining 27 -15 -03 11.6
Miscellaneous

manufacturing 3.6 0.8 0.8 55

Note The correlation between growth in TFP (column 3) and growth in the energy/output ratio
(column 2) is —0.82. The correlation between changes in unit costs (column 4) and growth
in the energy/output ratio {column 2) is 0.60.

Estimates by the authors, based on data from the U.S. Department of Labor.

Source

tion, mining, and utilities industries during the 1961-86 period. These indus-
tries made important contributions to the narrowing of the aggregate Canada-
U.S. labour productivity gap during the postwar period. On the other hand,
the United States generally improved its relative productivity performance in
farming and the overall service sector.

Like the manufacturing industries, the Canadian nonmanufacturing
industries, with the exception of farming, improved their cost competitiveness
vis-a-vis their U.S. counterparts during the 1974-86 period, when the exchange
rate depreciation is taken into account. But, as with the manufacturing sector,
the nonmanufacturing industries will also have lost competitive position due
to the large appreciation of the past few years.
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Figure 7
Canadian real energy prices and energy/output ratio,
manufacturing, 1961-88
Energy/output (1986 = 100) Real energy prices
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1 The energy/output ratio is the energy (volume) used per unit of output (volume).

2 The real energy price index is the weighted sum of real indexes for individual manufacturing
industries. The real energy price is derived as the energy input price relative to the gross
output price.

Sounce  Estimates by the authors, based on data from Statistics Canada.

Figure 8
United States real energy prices and energy/output ratio,
manufacturing, 1961-88
Energy/output (1982 = 100) Real energy prices
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The energy/output ratio is the energy (volume) used per unit of output (volume).

2 The real energy price index is the weighted sum of real indexes for individual manufacturing
industries. The real energy price is derived as the energy input price relative to the gross
output price,

Source  Estimates by the authors, based on data from the U.S. Department of Labor.
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Policy Implications

The poor performance of the Canadian economy during the post-1973
period — sluggish growth in real wages, increasing unemployment and
accelerating inflation — was caused in large part either directly or indirectly
by the drop in sector TFP growth rates. Therefore, Canada’s economic outlook
critically depends upon the efficacy with which business, labour, and
policymakers address the problem of the total factor productivity growth
slowdown.

The recent deterioration in the competitive position of Canadian industries
in relation to their U.S. competitors as a result of the large appreciation of
the Canadian dollar, faster growth in input prices, and slower productivity
growth, does not bode well for the future. These cost/price trends in combi-
nation with the gradual removal of tariff and nontariff barriers in the two
countries, under the FTA, imply substantial adjustment difficulties during the
short-to-medium term, unless there is a dramatic improvement in their rela-
tive productivity and cost performance and/or the exchange rate depreciates
significantly. The creation of a North American Free Trade Area could add
to these difficulties.

Public policy must attempt to address the question of why Canadian pro-
ductivity growth has slowed and, in particular, why Canada’s performance
has been weaker than that of the United States. Policies which efficiently en-
courage productivity improvements and increase wage-price flexibility must
be devised. In Rao and Lempritre [1992a] we go beyond the analysis here to
ascertain more precisely what determines productivity growth and why it has
slowed.

However, our principal findings outlined above have a number of impor-
tant implications with respect to policies for productivity enhancement. First,
it is especially clear that sector specific policy initiatives and incentives will
not adequately address the productivity slowdown problem. The difficulties
appear to be too pervasive to have their origins in the characteristics of indi-
vidual industries, even very important ones. A second lesson to be derived is
thai investment stimulating incentives will not provide a solution since, as
noted, capital accumulation has not been much of a problem. A third very
important lesson is that policy should attempt to avoid interfering with the
process of adjustment to price shocks. Although a short-term advantage may
be gained by endeavouring to protect industries from such shocks, the long-
term consequences may be negative.

Addressing the problems with productivity growth can only be a long-term
endeavour. In the near term, it is unlikely that improvements in Canada’s
cost competitive position can result solely from improvements in relative
productivity and cost performance.
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Therefore public policymakers must address the serious problem of the high
exchange rate and its principal cause, high interest rates. A change in the
Canadian fiscal and monetary policy mix which facilitates a fall in the ex-
change rate while, at the same time, not adding to inflationary pressures is
required. A simple reduction in Canadian interest rates would be counter-
productive because it would cause heightened inflation and thus would not
improve the competitive position of Canada’s manufacturing sector. Instead,
what is required is tighter fiscal policy. By addressing the budget deficit
problem, this would simultaneously allow interest rates to fall and improve
Canada’s competitive position, while not adding to inflation [see Economic
Council of Canada 1989, 1992).




A TFP and Cost Performance of
Major Canadian Manufacturing Industries

Appendix A gives detailed data on the trends in TFP, input prices and costs,
input mix, input productivities, output, and output price in eight major
manufacturing industries. Data for their U.S. counterparts are also given for
comparative purposes. The industries are food and beverages; paper and allied
products; wood products; primary metal products; transportation equipment;
chemical products; electrical machinery; and nonelectrical machinery.

In the Canadian manufacturing sector, these industries account for about
70 per cent of the total value-added, about 60 per cent of total employment,
and almost 90 per cent of total exports (see Table A-1). Thus their productivity
and cost performance strongly influences the overall output, employment,
price, and competitive performance of the Canadian manufacturing sector.
And, because manufacturing products account for most of Canada’s trade,
these industries also greatly influence Canada’s trade balance, real incomes,
and general economic health.

Table A-1

Indicators of the importance of the eight major Canadian
manufacturing industries, 1988

Sharein  Sharein Share in
manufac- manufac- manufac- Proportion
turing value-  turing ring of output
added employment exports  exported

(Per cent)
Food and beverages 127 11.9 5.0 135
Paper and allied products 8.6 6.2 14.1 59.5
Primary metal products A 55 9.6 36.9
Wood products 56 6.4 6.1 435
Chemicals 74 4.8 Sei/ 26.3
Nonelectrical machinery 40 4.7 49 §1.2
Electrical products 8.1 el 6.9 39.1
Transportation equipment 13.8 120 355 720

Source  Estimates by the authors, based on data from Statistics Canada and Industry,
Science and Technology Canada.
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Food and Beverage Industry

The output growth rate of the Canadian food and beverage industry de-
clined from 3.7 per cent per year during the 1962-73 period to 1.9 per cent in
the 1974-88 period. The slowdown in TFP directly accounted for almost 55 per
cent of this decline although a large part was also likely caused by the indi-
rect effect of the TFP slowdown on input growth. Similarly, the slowdown in
TFP growth accounted for almost 60 per cent of the reduction in labour pro-
ductivity growth. The rest of the labour productivity slowdown was due to
the slower growth of nonlabour inputs relative to the growth of the labour
input (see Tables A-2 and A-3).

In Canada, total unit costs (gross output price) of the industry increased at
an average annual rate of 6.9 per cent per year during the 1974-88 period,
compared to 4.2 per cent in the first period (1962-73). The slowdown in TFP
directly accounted for almost 40 per cent of this acceleration in price infla-
tion with the rest resulting from faster growth in input prices. The acceleration
in input price inflation can be largely attributed to the adverse effects (direct
and indirect) of the two energy price shocks on factor prices and productivity
growth in Canada.

Canada-U.S. Comparisons

In sharp contrast to the poor performance of the Canadian industry, the
food and beverage industry in the United States experienced much less of a
slowdown in its output, TFP, and labour productivity growth during the post-
1973 period (see Tables A-2 and A-3). In addition, TFP growth in the U.S.
industry rebounded sharply in 1980-88 to return almost to its pre-1973 level.
In contrast, Canadian TFP growth declined significantly in the 1974-79 period
and stopped altogether in the 1980-88 period. Until the end of the 1970s, the
Canadian TFP performance was slightly better than that of the United States,
but in the 1980-88 period, Canada did much worse. Overall, TFP growth was
equal in the two countries in the 1962-88 period.

The response of the input mix to the two energy price shocks of the 1970s
was slower and weaker in Canada than in the United States. In Canada, the
energy/output ratio (the inverse of energy/input productivity) declined at a
much slower pace during the 1974-79 period than in the 1962-73 period. In
contrast, the U.S. industry experienced an increase in its energy/output ratio
in the 1962-73 period, followed by a substantial decline in the 1974-79 pe-
riod. Some of the weak adjustment in Canada may be directly attributable to
the federal government’s decision to insulate the Canadian industries from
the adverse effects of higher OPEC oil prices, by keeping energy prices in
Canada below the world price level.
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Canadian and U.S. Industries 59

Despite a sharp increase in the relative price of energy, the acceleration of
input price inflation in the United States was minimal in the post-1973 pe-
riod. This moderate increase, in conjunction with a relatively small reduction
in TFP growth, contributed to the good cost and price performance of the
U.S. industry during the 1974-88 period (see Tables A4 and A-5). Its output
price increased by 4.6 per cent per year in the second period, compared to a
4.0 per cent increase in the first period.

The experience of the Canadian food and beverage industry was not so
favourable. Its output price increased at a much faster pace than did in the
United States during the 1974-88 period. Consequently, the cumulative in-
crease in the Canadian price relative to the U.S. price was substantially larger
than the reduction in the value of the Canadian dollar vis-2-vis the U.S. cur-
rency in the 1974-88 period. The result was a significant deterioration in the
competitive position of the Canadian industry. The large increase in the value
of the Canadian dollar since 1986 (about 20 per cent), and the recent trends
(1980-88) in the unit costs, indicate that the cost competitiveness of the
Canadian industry has likely worsened considerably (about 35 per cent) dur-
ing the last few years.

Paper and Allied Products Industry

The output of the paper industry declined dramatically in the post-1973
peniod in both Canada and in the United States (see Table A-6). In Canada,
TFP directly accounted for about 30 per cent of the output slowdown, with
the total effect likely being much larger due to the indirect effect of slower
TFP growth on input growth and, hence, on industry output growth.

Labour productivity growth in the Canadian industry averaged 2.9 per
cent per year during the 1962-73 period, compared to its TFP growth of only
0.6 per cent (sce Table A-6). Thus the faster growth of nonlabour inputs
relative to the growth of labour, induced by changes in relative input prices,
contributed substantially to the growth in labour productivity during this
period. However, the slowdown in TFP growth accounted for all of the
slowdown in labour productivity growth between the two periods (see Tables
A-610 A-8).

The cost and price performance of the Canadian industry deteriorated dra-
matically during the 1974-88 period, especially during 1974-79 (see Tables
A-8 and A-9). The acceleration in input price inflation directly accounted for
over 80 per cent of the increase in output price inflation, with the rest due to
the slowdown in TFP growth (see Table A-8).
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Canada-U.S. Comparisons

TFP growth averaged 0.9 per cent per year in the U.S. paper and allied
products industry compared to only 0.2 per cent in Canada over the 1962-88
period (see Table A-6). This result is consistent with the findings of Rao and
Lempritre (1992a] which shows a steady increase in the U.S.-Canada labour
productivity gap in this industry.

As in the food and beverage industry, the response of the input mix to the
two energy price shocks was much slower and weaker in the Canadian in-
dustry than in the U.S. industry. For example, its energy/output ratio increased
at an annual rate of 2.3 per cent during the 1974-79 period, compared to only
a 0.7-per-cent growth in the 1962-73 period. In sharp contrast, the U.S. in-
dustry’s energy/output ratio declined at an annual rate of 0.1 per cent during
the 1974-79 period (see Tables A-6 and A-7).

As was the case in the food and beverage industry, the cost/price perform-
ance of the paper and allied products industry in Canada was significantly
worse than that of the U.S. industry during the 1974-88 period (see Table
A-8 and A-9). The growth rate of the output price averaged 9.5 per cent in
Canada, compared to only 7.3 per cent in the United States. However, this
deterioration in relative price performance was offset by the large drop (about
30 per cent) in the value of the Canadian dollar during most of the period.
The appreciation of the Canadian dollar relative to the U.S. currency since
then suggests that the industry has experienced a substantial deterioration in
its cost competitiveness.

Primary Metals Industry

As in the other Canadian manufacturing industries, the output expansion
of this industry slowed markedly during the post-1973 period. Its output
growth rate declined from 5.4 per cent per year during the 1962-73 period to
a mere 1.9 per cent in the post-1973 period (see Table A-10). The slowdown
in its TFP growth rate from 1.0 to 0.4 per cent directly accounted for only
about 20 per cent of the output slowdown although indirect effects may be
large. However, the fall in TFP growth was directly responsible for close to
80 per cent of the reduction in labour productivity growth during the post-
1973 period (see Table A-11).

The acceleration in the industry’s cost/price inflation during the 1974-88
period was dramatic. For instance, the growth rate of its output price increased
from 3.2 per cent per year in the 1962-73 period to 8.8 per cent during the
post-73 period. Accelerated input price growth accounted for close to 90 per
cent of this increase (see Tables A-12 and A-13).
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Canada-U.S. Comparisons

The post-1973 slowdown in output and TFP in the industry was more pro-
nounced in the United States than in Canada. TFP declined at an average
annual rate of 0.4 per cent in the U.S. industry during the 1974-88 period,
compared to 0.4 per cent growth in Canada (see Table A-10). Canada also
experienced superior labour productivity growth after 1973 due largely to a
smaller slowdown (on average) in the substitution of other inputs for labour.

The adjustments in input mix to the two energy price shocks were much
stronger in the Canadian primary metals industry than in the U.S. industry.
In Canada, the industry’s energy/output ratio declined by 1.3 per cent per
year during the post-1973 period, compared to only 0.1 per cent in the United
States (see Table A-11). The better adjustment in Canada was likely one rea-
son for its better productivity performance.

The stronger TFP performance of the Canadian industry was more than
offset by the adverse effect of faster growth of its input prices. Thus output
price inflation was greater in Canada in 1974-88, although the depreciation
of the Canadian dollar counterbalanced this difference (see Table A-12). The
large appreciation of the Canadian dollar since 1986 implies that the Canadian
industry lost significant ground to its U.S. competitor during the 1986-91
period, similar to the findings of Rao and Lempriere [1992a] on trends in unit
labour costs.

Wood Products Industry

In sharp contrast to the slowdown of TFP in most other Canadian manu-
facturing industries, the growth rate of the Canadian wood industry’s TFP
increased between the 1962-73 and 1974-88 periods (see Table A-14). But
input growth slowed considerably so that output growth fell. These divergent
trends in TFP and output imply that the output slowdown could have been
largely caused by a slowdown in world demand for wood products.

Labour productivity growth remained steady at just above 3 per cent per
year in both periods. A strong response of the input mix to changes in rela-
tive input prices seems to have contributed to the good productivity perform-
ance of the industry during the post-1973 period. For instance, productivity
growth rates of the intermediate inputs (energy, materials, and services) im-
proved substantially between the two periods (see Table A-15).

Strong TFP performance and the changes in input mix helped the industry
to improve its cost/price performance during the post-1973 period (see Tables
A-16 and A-17). Output price growth declined in the second period compared
to the first (from 6.2 to 5.4 per cent).
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Canada-U.S. Comparisons

Unlike its Canadian counterpart, TFP growth slowed dramatically in the
U.S. wood industry during the post-1973 period, falling to 0.8 per cent per
year during 1974-88 from 2.2 per cent in the 1962-73 period (see Table
A-14). This decline in TFP growth was responsible for much of the decline
in output growth, and was itself largely caused by the slowdown in the
productivity of capital, labour, and material inputs (see Table A-15).

As in most other manufacturing industries, the U.S. wood industry seems
to have responded much more quickly and strongly to the energy price shock.
The Canadian energy/output ratio rose by 0.5 per cent per year in the 1974-
79 period, compared to a negative growth rate of 4.2 per cent in the U.S.
industry.

Transportation Equipment Industry

The output growth rate of this industry averaged an impressive 13.1 per
cent per year during the 1962-73 period, largely due to the substantial ben-
eficial effects of the Auto Pact on TFP and exports to the United States. The
growth in TFP directly accounted for over 20 per cent of output growth in
this period. The dramatic increases in intermediate input growth suggest that
the total (direct as well as indirect) contribution of TFP growth to output
growth was substantial (see Table A-18).

During the 1974-88 period TFP and output growth rates declined dramati-
cally. The slowdown in TFP growth directly accounted for about 30 per cent
of the slowdown in output growth compared to the earlier period, although
the total contribution was likely much larger because of the indirect effect on
the growth of inputs. Similarly, the drop in labour productivity growth be-
tween the two periods was largely due to the drop in TFP growth (see Tables
A-18 and A-19).

An acceleration in input price inflation and the TFP slowdown combined
to substantially increase output prices during the 1974-88 period (see Table
A-20). The growth rate of the industry’s output price increased from a mere
1.8 per cent in the first period to 7.7 per cent per year during the 1974-88
period. About 45 per cent of this increase was directly caused by the slowdown
in TFP growth.

Canada-U.S. Comparisons

TFP growth in the United States was 1.4 per cent per year in the 1962-73
period, half the Canadian level. But, although both TFP and output growth
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slowed significantly in the United States, the slowdown was less severe than
in Canada. Between the two periods, output growth rate dropped by 3.6 per-
centage points in the United States, compared to an 8.8-percentage-point fall
in Canada (see Table A-18). In addition, TFP growth accelerated in the United
States during the 1980-88 period, averaging 0.6 per cent per year, while in
Canada the industry experienced negative growth of 0.1 per cent.

As in Canada, the cost/price performance of the U.S. transportation
equipment industry substantially deteriorated during the post-1973 period (see
Tables A-20 and A-21). But, the growth rate of its output price averaged
1.4-percentage-point per year lower than in Canada. This was primarily due
to the smaller drop in TFP in the United States between the two periods. In
the 1974-86 period, higher price growth was more than offset by the fall in
the value of the Canadian dollar (by 30 per cent).

The more recent trends (1980-88 period) in the cost/price performance of
the industry in the two countries, and the large appreciation of the Canadian
dollar since 1986, strongly imply a substantial deterioration (about 35 per
cent) in the competitive position of the Canadian industry over the 1986-91
period. In turn, this suggests that the short- to medium-term outlook for the
exports, output, employment, prices, and trade balance of the industry will
be poor. To improve this outlook, the industry needs to achieve significantly
better relative productivity and cost performance over the next few years, and/
or benefit from a large real depreciation of the Canadian dollar.

Chemicals and Chemical Products Industry

The output growth of the chemical industry declined from an annual rate
of 6.6 per cent during the 1962-73 period to 4.0 per cent in the 1974-88 period.
The slowdown in TFP growth was directly responsible for nearly 70 per cent
of the slowdown in output growth between the two periods (see Table A-22).

The industry’s labour productivity growth rate dropped from 4.8 per cent
in the first period to 2.7 per cent in the second period, somewhat less than the
fall in TFP of 1.8 percentage point, suggesting a small increase in the contri-
bution of nonlabour inputs to the improvements in labour productivity. The
increase in the growth rate of the capital/labour ratio from 1.1 per cent in the
first period (1962-73) w 3.4 per cent in the post-1973 period accounted for
much of this contribution (see Tables A-22 and A-23).

As in almost every Canadian manufacturing industry, adjustments in input
mix to changes in relative input prices were much slower and weaker in this
industry than in its U.S. counterpart. For instance, its energy/output ratio (the
inverse of energy productivity) increased by a staggering 4.2 per cent per




81

Canadian and U.S. Industries

‘Joqe jo luewseds( 'S () @Y PUE epeue) SINISHEIS WO Blep UO Peseq ‘sIoyine eyl Aq sejewnsy  3WNog

8'¢E /2] 1'6 A ve 9'G 6¢Cl S8 ve 8'S §80iAI8g
Sy S'6 S'9 ve V4 S'9 13 '8 X4 L's s[eusiepy
0's 891 L'6 \'e 89 8'S ovi 1’6 9= (A4 ABiou3
vy L8 1’9 €c 1 44 0'S €6 L9 S0 St inoqen
oveL 6'S 9% Se (A (Y} cy €8 1’9 €L reude)
9v 88 €9 ce Sy t'9 €0l fara gt 'S §1500 Indu|
9 8'8 €9 2c Sy 1'9 €01 L 8¢ 1's soud Indino ssos9

(eBueyo 1u8d sad fenuue abeiaAy)

880861 64-¥./61 88-v/64 €4-2961 88-2961 88-0861 6L-vL61 88-vL61 €L-¢961 88-2964

salelg palun epeue)

88-2961 ‘suos|iedwod ‘g n-epeued
‘Ansnpuy yuewdinbe uojjeuodsuel ey) uj sisoa induy pue eopd (ndino up ymosb jenuue ebeseay

LZ-v e|qel




82 Comparison of TFP and Total Cost Performance of

‘Joqe jo wewleda(] 'S'M 8L pue epeue) S2USHLIS WO BIEP UO poseq ‘sioyine aWy Aqg selewnsy  3ounog
S vo— S0 8l (98 cl 60— v'0 22 4 ddl
9l L 6¢ 28 8's L€E . LS Sy S'S 0'S seoineg
80 6'¢ 0¢ v'9 o 6€ 2's (44 99 'S s[eusiepy
P 81 €0 i'e rAl 3 60— 601 8€ 69 s ABiou3
€0~ oL co 8l 60 60 FAlY FALS 8L St Jnoge
[N V'S ;)4 2S 6'€t 60— 62l 9y 6¢ 8'c Euded
S0 9t L't 6t I'e FA" v9 9t vy 6¢ sindy)
9l e ¢c 29 44 6¢ S'S ot 9'9 LS indino ssauo
(eBueyo 1wen Jod jenuue ebessay)
88-0861 6L-vL61 88-v/6t €.-2961 88-2961 88-0861 6L-vL61 88-vL61 €2-2961 88-2961
sejeig panun epeue)

88-2961 ‘suosjsedwod "s'n-epeued

‘Ansnpuj s1onpoad [esjweyd pue [eojweyd eyl U d41 pue ‘sindu| ‘indino uj yimoib jenuue sbeseAy

TT-v ejqel




83

Canadian and U.S. Industries

*Joqe Jo eunedsq ‘SN 8yl PUB BPRUEY S0SNEIS WOJ) BlEp UO paseq ‘sioyine eyl Aq selewns3  3munog

Lo e Vil cli= €i- 80 0 90— [ ¢0 Seones

60 90— €0 €0 €0 60~ €0 y'o— 10 A s[everepyy

9¢ A Le 9t Ve ov - Lo Lo- 0 ABieu3

6% 0¢ 6t 6'v €t 0¢ L't x4 8 9t Jnogen

S0 t'e- S0 St L4 6t 65— 90 (%4 (%4 freldeD
sennonpo.d Induj

Ve b0 S0 LN v A 60- v'0 2e A4 ddL

(ebueyp Jued Jed jenuue ebesoay)
880861 64-vL61 88-vL64 €4-2961 88-¢961 88-0861 6L-vL61 88-v.61 €L-2961 88-2961
s8elelg palun epeuen

88-796 | ‘suos|sedwod “g'n-epeuen

‘Aisnpuy syanpoud jeajweys pue jedjweyd eyl uj 441 pue sepijAionpoid induj uj yimoub jenuue ebeseay

€2-v o|qe}
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year during the 1974-79 period, compared to a negative growth rate of 1.4
per cent in the U.S. industry (see Table A-23).

The cost/price performance of the chemical industry deteriorated quite
substantially during the 1974-88 period - its output price inflation increased
from a mere 1.2 per cent per year during the 1962-73 period to 9.2 per cent
in the 1974-88 period (see Tables A-24 and A-25). An acceleration in input
price inflation accounted for close to 80 per cent of this increase.

Canada-U.S. Comparisons

The post-1973 slowdown in output growth was much more dramatic in the
U.S. industry than in Canada. But, unlike the experience in Canada, the TFP
slowdown directly accounted for only about 30 per cent of the slowdown in
output growth in the United States, although both countries experienced sharp
TFP growth slowdowns (see Table A-22). A reduction in the demand for U.S.
chemical products at home and abroad, perhaps precipitated by the high U.S.
dotlar in this period, likely played an important role in the U.S. output growth
slowdown.

The cost/price performance of the U.S. industry was better than its Cana-
dian counterpart during the 1974-88 period. Its output price inflation averaged
7.6 per cent per year, compared to 9.2 per cent in the Canadian industry (see
Table A-24). However, the large depreciation of the Canadian dollar during
most of this period more that offset the better performance in the United States.
Since then, the large appreciation of the Canadian dollar, and the recent trends
(1980-88) in the cost/price performance of the industry in the two countries,
imply that a substantial erosion (about 30 per cent) of the competitive posi-
tion of the Canadian industry vis-a-vis its U.S. counterpart has occurred.

Electrical Machinery Industry

The industry’s TFP growth averaged 2.7 per cent per year during the 1962-
73 period, and remained strong in the following decade and a half, although
it declined to 2.3 per cent per year. Output growth declined from 7.7 per cent
in the first period to 7.0 per cent during the 1974-88 period, indicating that
TFP was largely responsible for the slowdown in output (see Table A-26).

In sharp contrast to the experience of most Canadian manufacturing indus-
tries, the industry’s labour productivity growth increased considerably be-
tween the two periods (see Table A-27). This indicates that increases in the
ratio of nonlabour inputs to labour made a large contribution to labour pro-
ductivity growth, since TFP growth declined. The changes in the input mix
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Canadian and U.S. Industries 89

were, in turn, induced by large changes in relative input prices (see Tables
A-26 and A-27).

The cost/price performance of the industry during the 1974-88 period was
substantially better than average. During this period its output price grew at
only 3.7 per cent per year, compared to the average growth rate of 7.7 per
cent in the aggregate manufacturing sector (see Table 5 and A-28). Unlike
most other Canadian manufacturing industries, the electrical products indus- |
try was able to make quick and large adjustments to its input basket in re-
sponse to relative input price changes (especially energy). These results again
suggest that the ease with which an industry adjusts to changes in relative
input prices plays a crucial role in its relative productivity and cost perform-
ance.

Canadian-U.S. Comparisons

In comparing the data for the United States and Canada, it must be noted
that the industry definitions have an important difference. The Canadian data
include the computer industry while in the U.S. data it is assigned to the
nonelectrical products industry. A priori, one might expect the inclusion of
the rapidly growing computer industry in the Canadian data to introduce an
upward bias to Canada’s relative competitive performance vis-a-vis the United
States.

Output growth in the United States slowed much more substantially than
in Canada in the post-1973 period. Most of this larger decline was the result
of a larger fall in input growth, although a greater fall in TFP growth was
also partly to blame (see Table A-26).

The electrical products industry has continuously increased in importance
in world trade over the last two decades, and competition has become fierce.
Thus the competitive position of the industry is crucial for Canadd’s per-
formance in high-technology trade. Like the wood industry, the Canadian in-
dustry substantially improved its relative cost position during the 1974-88
period, because of both slower growth in its output price and the large depre-
ciation of the Canadian dollar between 1973 and 1986 (see Table A-28).
However, the large appreciation of the Canadian dollar since 1986 has reduced
the relative cost position of the Canadian industry.

Nonelectrical Machinery Industry

The industry performed poorly during the post-1973 period. Its average
annual output growth rate declined from 9.3 per cent during the 1962-73 period
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to 2.6 per cent in the 1974-88 period. A slowdown in TFP growth directly
accounted for over 25 per cent of this decline (see Table A-30). However,
since much of the slowdown in input growth was due to the reduction in the
growth rate of material and service inputs whose demand growth directly
depends on output growth, the total effect of the TFP slowdown on output
growth was likely much more substantial.

Labour productivity growth declined from 4.3 per cent per year in the first
period (1962-73) to only 0.6 per cent in the 1974-88 period. Nearly 50 per
cent of the drop resulted from the TFP growth slowdown, and a slowdown in
the rate of substitution of materials and service inputs for labour accounted
for much of the remainder (see Table A-30).

Canada-U.S. Comparisons

In comparing the Canadian and U.S. industries, it must be kept in mind
that the industry definitions have an important difference, as explained above.

In sharp contrast to the poor Canadian performance, the TFP growth rate
of the U.S. industry increased from 1.7 per cent per year in the 1962-73 period
to 2.4 per cent during the 1974-88 period (see Table A-30). However, its output
growth declined from 7.5 per cent per year in the first period to 6.0 per cent
in the second period, suggesting that a slowdown in demand for the U.S.
products at home and abroad (due to the large appreciation of the U.S. dollar)
played an important role in the output slowdown.

As was the case with most Canadian manufacturing industries, the adjust-
ments in this industry’s input mix in reaction to the two energy price shocks
were slower and weaker than in the United States. Its energy output ratio
declined by an average of only 1.2 per cent per year during the 1974-79 period,
compared to an average decline of 5.8 per cent in the United States (sce Table
A-31).

Output price (unit costs) grew at an average rate of 8.3 per cent in the
Canadian industry during the 1974-88 period, compared to only 2.4 per cent
in the U.S. industry. The difference in TFP growth rates directly accounted
for over 70 per cent of the difference (see Tables A-32-and A-33).

The vast difference in price growth implies that the cost competitive position
of the Canadian industry deteriorated markedly (roughly 60 per cent) during
the 1974-88 period vis-a-vis its U.S. counterpart, even after taking into account
the favourable effect of the depreciation of the Canadian dollar. The large
appreciation of the dollar between 1986 and 1991 has further worsened the
industry’s position. Thus the future of Canada’s high-technology exports in
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this area appears bleak, and the importance of machinery products in world
trade makes this a cause for concern. The industry needs to achieve a quite
substantial improvement in its productivity and cost performance to overcome
this gloomy outlook.
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Notes

1 Star [1974] has shown that
TEP = BTFP*

where TFP and TFP* are estimates of total factor productivity growth
based on gross and net output respectively, and B is the share of primary
inputs (capital and labour) in gross output.

2 The importance of such shifts for total factor productivity growth is
obvious. For instance, a shift in capital and labour inputs from low
productivity to high productivity sectors, other things remaining
unchanged, will increase the aggregate productivity growth rate.

3 We used employment data as the basis for our input in the computation
of Canadian TFP because of the lack of reliable hours data at the indus-
try level. The input of services from capital is based on geometrically
depreciated year-end net capital stock data (capital is assumed to depre-
ciate at the same rate every year). Regarding the data on the U.S. manu-
facturing industries, see Gullickson and Harper [1986].

4 It should be noted that the average input shares shown in Appendix B
cannot be used to compute the average changes in TFP and total unit
costs over a given time period. This is because TFP and total unit cost
are derived here by first aggregating the input components for each year
in a given time period and then averaging over the whole time period.

5 Of course, one could argue that the slowdown in TFP growth itself might
be caused by the drop in output growth. Theoretically, the causation runs
both ways. But over the medium term, it is more likely that the causation
runs from TFP growth to output growth. In another paper [Rao and
Lempriére 1992a] we explain the trends in TFP, labour productivity, and
output growth by industry in terms of a common set of supply and demand
side factors.

6 Output growth depends on TFP growth and input growth (I.):
O=FFp, 1

But, input growth itself depends on demand (output) growth, and the
growth in input prices relative to the output price

=110, ®,P)).
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Therefore, in the long run, output growth of an industry mainly depends
on TFP growth:

Q=HI[TFP, (PIIPQ)]'

7 By regressing the average annual per cent change in the gross output
price of the U.S. and Canadian manufacturing industries on their average
TFP growth rates for the post-1973 period, we obtained the following
equation:

150= 8.3 - 2.0 TFP R« 0,39, DW. w6
(22.4)(4.7)

This equation implies that a one-percentage-point increase in the TFP
growth rate reduces the manufacturing sector’s price growth by 2.0 per-
centage points. This result strongly suggests that the observed changes
in relative prices among the Canadian and U.S. manufacturing industries
during the 1974-88 period could largely be explained in terms of the
variations in TFP growth rates among them during their period.

8 Regressing the change in output growth between the two periods (1974-
88 and 1962-73) on the change in TFP growth across the Canadian
manufacturing industries gives the following equation:

A0 =-1.6 +2.2 ATEP R=042, DW.=24
2.0) 3.5)

This implies that a one-percentage-point increase in the manufacturing
sector’s TFP growth will directly and indirectly increase its output growth
rate by 2.2 percentage points. This result, in turn, implies that the post-
1973 TFP slowdown in Canadian manufacturing contributed almost
75 per cent to the slowdown in its output growth.

9 The rationale for this calculation is straightforward. It follows from the
relative unit total costs identity:

e o

. = ER
wcer oreT

where UTC"¢® and UTC""S are unit total costs in Canada and the United
States expressed in a common currency, UTCS* and UTCY* are unit to-
tal costs in the national currencies and ER is the exchange rate (US$/
CANS). The corresponding growth relationship is

e _utc*®y = wic®™-uvic®y + ER
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Thus if the growth in Canadian relative unit costs (measured in national
currency) exceeds the rate of depreciation of the Canadian dollar, then
Canada’s competitive position will deteriorate, and vice versa.

A detailed comparison of labour productivity levels in Canada, the United
States, and other major countries is provided in Rao and Lempriére
(1992a4].

The puzzle of falling productivity in the U.S. construction industry since
1967 was examined in detail by Baily and Gordon (1988). They argued
that the declining productivity is largely due to errors in measuring U.S.
construction output, arising from some combination of three problems:
undercounting nominal new construction, overstatement of construction
deflator, and overcounting of material inputs that are subtracted from the
value of construction output in calculating the value-added of the indus-
try. However, their arguments have been questioned and the declining
construction productivity remains a mystery.
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