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Abstract

Productivity statistics garner much attention because they are key indicators of economic
progress. This paper reports on the average growth in provincial labour productivity from 1997
to 2005. It examines how medium-term differences in productivity growth have affected the
relative levels of labour productivity in different provinces. The data show that the relative
position of most provinces has remained fairly stable over the 1997-t0-2005 period when
benchmarked against changes in the national average. The notable exception is Newfoundland
and Labrador, which experienced much stronger average productivity growth during this period
than other provinces. This growth substantially improved its relative labour productivity when
evaluated in real terms.

The paper also examines the effect that a second factor—changes in the prices received for
products—has had on nominal productivity differences between provinces. The data show that
the resource-rich provinces of Alberta and Newfoundland and Labrador have benefited
substantially from higher relative prices.
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1. Introduction

A recent Statistics Canada release of provincial labour productivity and hours worked data’ noted
that short- and longer-term estimates of productivity growth can yield substantialy different
impressions of the economic progress being made in certain areas of the country. This earlier
release compared estimates of provincia productivity growth for 2005 to annualized growth
averages covering the 2000-to-2005 period. It noted that the comparatively large productivity gains
experienced in 2005 in Western and Central Canada lose some of their luster when the focus shifts
to the longer term, as the post-2000 growth averages in these regions are, on balance, far more
modest than the annual rates for 2005. The reverse is true of the Atlantic provinces. while many
experienced relatively lackluster productivity growth in 2005, average productivity gains for the
post-2000 period have been much stronger. In severa Atlantic provinces, these longer term growth
averages are similar to those posted in Western and Central Canada.

Observations of the sort noted above invariably raise questions about how, in the final analysis,
productivity performance compares in different regions of the country, and whether much has
changed over time. The central focus of Statistics Canada' s productivity program rests with the
estimation of annual growth rates—statistics that are designed to measure short-run changes in
the efficiency with which an economy transforms its production inputs into market outputs.
Historically, less emphasis has been placed on examining the absolute differences in productivity
that exist at different stages of the growth process—i.e., shiftsin relative position over the short,
medium and longer term.

This paper aims at bringing medium-term changes in the productivity performance of Canadian
provinces into clearer view. In what follows, we report on the average growth in provincial
labour productivity from 1997 to 2005, and examine how differences in productivity growth
across provinces have affected relative levels of labour productivity over this nine-year period.
Two methodological issues warrant emphasis.

First, our choice of anine-year reference period? is not arbitrary, as this corresponds to the period for
which the Canadian Productivity Accounts publishes data that are consistent with the new North
American Industry Classification System. While alonger time series would aso be advantageous for
comparative purposes, here we limit our focus to the better part of the last decade.

Second, both productivity growth rates and productivity levels are calculated using constant
(1997) dollars. In order to compare output across two points in time in a world where there are
multiple goods, these goods have to be aggregated. An aggregated index weights each output by
a price. In order to abstract from price changes, these indices usually hold prices constant—at
beginning-period prices, end-period prices or some combination of beginning and end periods. In
this paper, we compare growth between 1997 and 2005 by holding prices constant at their values
in the opening period (1997), thereby providing measures of ‘real’ or constant dollar relative
productivity that abstract from (or remove) the effect of price changes.

While it is standard to report growth rates in real terms, differences in the output levels across
provinces are usually examined in current dollars because these reflect the actual price
conditions relevant to the time period being used for the comparison. The relative position of a
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province may change over time because it increases its output with prices held constant, and/or
because the pricesit receives for this output change relative to those received by other provinces.
The former is often referred to as the result of growth in ‘rea’ output; the latter as the effect of
relative price changes.

These price movements can affect perceptions of relative productivity. A province may
experience comparatively strong growth in rea productivity along with a decline, relative to
other provinces, in its nominal productivity, if it specializes more than other provinces in the
production of commodities whose prices are in relative decline. Or the reverse can happen. A
province may not experience as much growth in real terms as other provinces but its relative
position may improve when examined using the prices at which transactions take place, if the
prices it receives increase relative to those in other provinces. In this paper, we report on level
differences between provinces in 2005 based on 1997 prices—in order to avoid the distorting
effects of relative price movements. But we also ask what the relative position of each province
isin 2005 using the prices that existed in that year.

2. Provincial productivity growth, 1997 to 2005

We begin by reporting the average annual rates of labour productivity growth from 1997 to 2005
(Figure 1). Nationally, labour productivity grew at an average rate of 1.6% per annum during this
nine-year period.®> Newfoundland and Labrador (3.2%) experienced much stronger average
productivity growth than the other provinces. Saskatchewan (2.1%) was the only other province
whose labour productivity grew markedly faster than the national average. Average labour
productivity growth in New Brunswick, Manitoba, Ontario, Nova Scotia and British Columbia
was near or at the national average (ranging from 1.7% in New Brunswick to 1.4% in British
Columbia). Quebec (1.3%), Prince Edward Island (1.3%) and Alberta (1.2%) experienced the
smallest average gainsin labour productivity during this nine-year period.

What do these differences in medium-term growth imply about the relative strength of labour
productivity in different parts of the country? Before we examine this, these growth averages,
and the implicit rankings they engender, should be set in context. They are designed to tell us
something about the changes in economic progress that have occurred over the better part of the
last decade. During this time, Newfoundland and Labrador clearly stands apart from other
provinces in terms of improving its labour productivity. Alberta, despite its booming economy,
experienced relatively lackluster average productivity growth during this period.

It is important to bear in mind that these perceptions of relative performance can be at odds with
short-run movements, such as the growth in provincial productivity that occurred between 2004
and 2005. Indeed there is a negative correlation between the medium-term growth rates reported
here and the 2005 growth rates (the correlation coefficient between the two series is -0.31).
These discrepancies between the medium and short runs can certainly complicate perceptions of
relative progress. Let us consider Alberta and Newfoundland and Labrador—the two provinces
with the smallest and largest nine-year growth averages respectively. At 3.4%, Alberta enjoyed
the largest increase in productivity in 2005, while Newfoundland and Labrador, at -0.2%, had the
second lowest rate of productivity growth in 2005, ahead of only Prince Edward Island.
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Figurel Averageannual growth in labour productivity, 1997 to 2005
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Source: Statistics Canada, Canadian Productivity Accounts.

While rates of productivity growth can look very different in the short and medium terms,
productivity growth in individual provinces can also vary substantialy in the short run. The
relative distribution of productivity growth rates across provinces is often quite different from
one year to the next. When we examined the correlation between productivity growth rates in
adjacent years, only one of the seven sets of adjacent rates exhibited a strong positive correlation.
Most were strongly or weakly negative. Hence, provinces that experience large increases in
productivity in one year often experience much weaker growth in the next, and vice-versa. Here
too, Newfoundland and Labrador is illustrative, as it generaly posted either very high or low
rates of productivity growth, depending on the year.

This year-to-year volatility is consistent with the view that growth is a highly stochastic
process—which implies that one must exercise caution when extending short-run perceptions of
relative performance to the longer term. The nine-year averages reported in Figure 1 capture the
cumulative effect of these year-to-year movements. While these growth rates tell us something
about the sum of all margina changes during this period, the real issue for many is what these
growth differences imply in terms of the actual productivity differentials that exist between
provinces. Simply put, how wide are the productivity gaps between provinces, and to what extent
have these gaps changed over time? We turn to this in the next section.

3. Provincial labour productivity, 1997 and 2005

Differencesin levels of provincial labour productivity stem from many factors, such as differences
in industrial structure, urbanization, prices and technology use.* Figure 2 reports provincial labour
productivity in 1997 and 2005, presented in the familiar west-to-east configuration. These data are
reported in basic units of productivity—the amount of constant dollar GDP (gross domestic
product) produced per hour worked. The dashed lines denote the nationa productivity averagesin
1997 and 2005 respectively.
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Figure2 Labour productivity, 1997 and 2005 (in 1997 constant dollars)
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Source: Statistics Canada, Canadian Productivity Accounts.

Nationaly, real GDP per hour worked increased from $35.6 in 1997 to $40.5 in 2005 (both
figures are measured in 1997 prices). Labour productivity was highest in Alberta and Ontario,
two provinces that exceeded the Canadian average in both years. Productivity in British
Columbia mirrored the national average in 1997 and, to a lesser extent, in 2005. Real GDP per
hour worked in Quebec stood just below the Canadian average in 1997, and, by 2005, had
declined slightly relative to the national level. In 1997, Saskatchewan’s labour productivity was
lower than Quebec’s, but stronger productivity growth in Saskatchewan brought its real GDP per
hour worked into line with Quebec’s by 2005. Labour productivity in Manitoba and in the three
Maritime provinces remained well back of labour productivity in the other provincesin 2005.

Not surprisingly in light of its high growth rate, the most dramatic shift in relative labour
productivity during this nine-year period occurred in Newfoundland and Labrador. In 1997, its
GDP per hour worked stood below Saskatchewan's, and well below Quebec’s and British
Columbia’'s. By 2005, Newfoundland and Labrador produced more real GDP per hour worked
than any of these provinces.

In Figure 3, we examine shifts in relative labour productivity more directly by indexing provincia
levels to the national average in each year. Provinces are sorted leftward to rightward by their
relative labour productivity in 1997, ranging from Prince Edward Island (72% of the national
average) to Alberta (108% of the nationa average). The left and right bars in each pairing denote
relative labour productivity in 1997 and 2005 respectively. Figure 3 also plots the average annua
rate of growth in labour productivity for each province from 1997 to 2005 (which we connect from
province to province to highlight the size of these growth differentias). The left axis is relative
labour productivity (Canada= 1), while the right axisis the average annual growth rate.
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Figure 3 Provincial relative labour productivity, 1997 and 2005, and
average annual growth ratein labour productivity, 1997 to
2005 (in 1997 constant dollars)
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Source: Statistics Canada, Canadian Productivity Accounts.

Alberta, Ontario, British Columbia and Quebec—the four provinces with the highest levels of
real GDP per hour worked in 1997—saw no improvement in their relative productivity from
1997 to 2005. In Alberta, real GDP per hour worked declined from 108% of the national average
in 1997 to 104% in 2005 (when measured in 1997 prices). Relative labour productivity in
Quebec and British Columbia also fell slightly over this period, to 95% and 98% of the 2005
Canadian average respectively.® In Ontario, relative labour productivity was virtualy identical in
1997 and 2005. At 4% above the national average, Ontario’s real GDP per hour worked was, in
2005, the same as Alberta’s.

Stronger average productivity growth in Saskatchewan led to an improvement in its relative
position. Saskatchewan's real GDP per hour worked increased from 92% of the Canadian
average in 1997 to 95% in 2005.

Relative labour productivity in New Brunswick and Nova Scotia remained stable from 1997 to
2005, as growth rates in these provinces mirrored the national rate. In 2005, real GDP per hour
worked in New Brunswick and Nova Scotia stood at 83% and 81% of the national average,
respectively. Slower average productivity growth in Prince Edward Island saw relative
productivity decline slightly, to 70% of the national average.

These relative estimates help bring the large productivity gains in Newfoundland and Labrador
into clearer view. At 89% of the Canadian average in 1997, labour productivity in Newfoundland
and Labrador was already substantially higher than in the rest of Atlantic Canada. By 2005, this
gap had widened substantially, as labour productivity in Newfoundland and Labrador equalled
the national average.

The case of Newfoundland and Labrador represents the only substantial shift in the implicit
productivity rankings reported in Figure 3. In 1997, Newfoundland and Labrador’s real GDP per
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hour worked was dlightly lower than Saskatchewan’s, and substantially lower than Quebec’s. By
2005, Newfoundland and Labrador stood well ahead of Saskatchewan and Quebec in terms of
real GDP per hour worked, behind only Ontario and Alberta.

To this point, we have focused strictly on the changes in labour productivity that are associated
with underlying changes in real, or constant dollar, GDP. We have done so in order to remove
the impact of relative price changes from our provincial comparisons. Below we examine how
level estimates for 2005 differ when they are based on the actual price conditions that existed in
that year.

Figure 4 converts the labour productivity differentials reported in Figure 3 into percentage
deviations from the national average in 1997 and 2005. Three estimates are reported for each
province. The first two bars depict deviations in GDP per hour worked from the national average
in 1997 and 2005, using 1997 dollars in each case. The third bar re-estimates the deviation in
2005 based on 2005 prices (i.e., substituting nominal dollar GDP for constant dollar GDP).
Differences between the second and third bars occur because relative nominal pricesin 2005 are
not the same as relative rea prices in 2005 (which are measured in 1997 constant dollars). Asin
Figure 3, provinces are ranked leftward to rightward (lowest to highest), based on their labour
productivity in 1997.

Figure 4 Percentage deviation from national average, 1997 and 2005
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40.0
30.0
20.0
10.0
0.0
-10.0
-20.0
-30.0
-40.0

P.E.Il N.S. N.B. Man. N.L. Sask. Que. B.C. Ont. Alta

01997 real labour productivity 2005 real labour productivity 02005 nominal labour productivity

Source: Statistics Canada, Canadian Productivity Accounts.

For two resource-rich provinces—Alberta and Newfoundland and Labrador—the impact of
relative price changes is very substantial. As noted earlier, Alberta s relative labour productivity
actually declined from 1997 to 2005 when its output is measured in constant (1997) dollars—
from 8% to 4% above the national average. But the price of its natural resources (primarily oil
and gas) has increased relative to the commodities produced in other provinces, leading to a
dramatic increase in relative performance when viewed in nominal terms. In 2005, Alberta's
nominal dollar GDP per hour worked was 35% higher than the national average.
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Improvements in the relative position of Newfoundland and Labrador, already well apparent in
real terms, are far more dramatic when GDP per hour worked is evaluated in nhominal terms.
When changing relative prices are taken into account, Newfoundland and Labrador’'s GDP per
hour worked increased to 19% above the national average.

The results for Saskatchewan, Ontario and Quebec also warrant emphasis, as changing price
conditions in these provinces affect perceptions of relative performance. Saskatchewan's relative
productivity increased in real terms, from 8% below the national average in 1997 to 5% below in
2005 (when measured in 1997 dollars). But when the latter estimate is recalculated using 2005
prices, Saskatchewan’s GDP per hour worked actually exceeds the national average by a dight
margin (1.2%).

These nominal dollar adjustments have the opposite effect in Ontario and Quebec. In real terms,
Ontario’s relative labour productivity remained virtually unchanged in 1997 and 2005, at around
5% above the national average. But when nominal prices are used, Ontario’'s GDP per hour
worked in 2005 is 2% below the Canadian average. In Quebec, the decline in relative labour
productivity that is apparent in real terms is accentuated by the shift to nominal prices. Quebec’s
GDP per hour worked in 2005 was 5% below the national average when measured in 1997
prices—this falls to 8% when 2005 prices are used.

4. Conclusion

Productivity statistics garner much attention because they are key indicators of economic
progress. This paper reports on the growth in provincial labour productivity from 1997 to 2005.
It examines how differences in average productivity growth have influenced relative labour
productivity in different provinces.

All provinces have grown their labour productivity in an absolute sense—with each producing
more constant dollar gross domestic product per hour worked in 2005 than in 1997. This said, the
relative productivity of most provinces that abstracts from price changes has remained fairly
stable over this period when benchmarked against movements in the national average. The
notable exception is Newfoundland and Labrador, which experienced much stronger average
productivity growth during this nine-year period than other provinces. This growth substantially
improved Newfoundland and Labrador’'s relative labour productivity, which, in 2005, was
equivalent to the national average.

It is also apparent from our tabulations that productivity statistics that abstract from price
changes provide only partial information on the relative performance of different provinces. In
reality, the prices that prevail in one period are not those that prevail in the next. And how
provinces fare relative to one another will depend not only on whether they have managed to
grow their productivity in rea terms, but aso on whether the prices for their outputs have
increased relative to those in other provinces. As this paper shows, the resource-rich provincial
economies of Alberta and Newfoundland and Labrador have benefited substantially from these
relative price changes.
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Endnotes

=

See “Hours worked and labour productivity in the provinces and territories,” The Daily, May 9, 2006.

Our analysis period encompasses nine separate annual estimates of gross domestic product (GDP) and hours
worked, from 1997 to 2005 inclusive.

All tabulations in this analysis are based on GDP at market prices. Average annua productivity growth for

L . - LR, - .
province i from 1997 to 2005 is calculated as Ap' :[([%]0'125)—1]*100 where labour productivity, LP', is
1997
GDP divided by hours worked. These productivity estimates cover the total economy, and include economic
activity in both the business and non-business sectors.
Several Statistics Canada research papers have examined the factors that underlie provincial differences in
labour productivity and GDP per capita. We summarize several of these below.

Baldwin et al. (2001) used decomposition methods to disentangle the extent to which productivity differences
across provinces are due to (a) industry-mix effects or (b) real productivity effects (the differences that persist
after controlling for the impact of industry structure). The authors found that, on balance, real productivity
effects account for more of the variation in productivity levels across provinces than do industry-mix effects.

Other papers have examined the role of labour productivity in explaining provincial differences in GDP per
capita. Baldwin, Brown and Maynard (2005) evaluated the extent to which provincial differences in GDP per
capita are related to differences in labour productivity or work intensity. The results show that these two factors
reinforce one another—provinces with lower (higher) GDP per capita tend to have both lower (higher) labour
productivity and lower (higher) work intensity. In an earlier study, Baldwin et al. (2004) found that differences
in GDP per capita were predominantly associated with differences in labour productivity, although “labour
market conditions...also prove[d] to be an influential factor” (p. 21). This analysis aso differentiated (as does
this paper) between real effects and relative price effects. In a recent study, Beckstead and Brown (2005) show
that provincial differences in GDP per capita also depend, in part, on basic differences in urban—rural
composition.

It is worth noting that, for most provinces, the absolute magnitude of these shifts in relative labour productivity
is qualitatively small. Small shifts, such as the dight declines in relative productivity apparent for British
Columbia, Quebec and Prince Edward Island, should be interpreted with some measure of caution, as all point
estimates of productivity are subject to statistical error. For background on the precision of productivity
measures, see Baldwin and Harchaoui (2001). For a more general discussion of measurement issues, developed
within the context of international comparisons, see Baldwin et al. (2005).
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