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Abstract

The main goal of this report is to describe and explain the trends in productivity in Newfound-
land and Labrador, as well as trends in the variables used in the calculation of productivity, in-
cluding output, labour input, and capital input. The main take-away from the report is the impor-
tance of the oil and gas sector to the economy of Newfoundland and Labrador. That sector has
been responsible for most of Newfoundland and Labrador's economic growth, and now accounts
for the largest share of the province’s business sector value added among 2-digit NAICS subsec-
tors, even though it employed only 3.8 per cent of the province’s business sector workers in 2018.
Due to the size of the mining and oil and gas extraction sector, its productivity performance
strongly affects the performance of the overall business sector, which continues to represent a
major challenge for the province. However, looking at the business sector excluding mining and
oil and gas, productivity growth does fare better. The data can be split in two periods. Driven by
the mining and oil and gas extraction sector, Newfoundland and Labrador’s overall productivity
experienced impressive growth from 1997 to 2007, with real business sector productivity ad-
vancing at a compound annual rate of 6.0 per cent. The situation changed dramatically after 2007
when oil and gas productivity plummeted. Real business sector productivity in the province de-
clined during the 2007-2018 period at a rate of 1.2 per cent per year.
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A Detailed Analysis of
Newfoundland and Labrador’'s Productivity Performance,
1997-2018

Executive Summary

Driven by the mining and oil and gas extraction sector, Newfoundland and Labrador’s
economy experienced impressive growth from 1997 to 2007, with real business sector output ad-
vancing at a compound annual rate of 7.7 per cent, more than double the Canadian average (3.4
per cent per year). The situation changed dramatically after 2007 when oil and gas output plum-
meted. Real business sector GDP in the province declined during the 2007-2018 period at a rate
of 1.1 per cent per year while that in Canada rose at 1.5 per cent per year. The productivity per-
formance mirrored that of real output. Business sector labour productivity in the province grew
at 6.0 per cent per year during the 1997-2007 period and then fell 1.2 per cent per year during the
2007-2018 period.

The main goal of this report is to describe and explain the trends in productivity in New-
foundland and Labrador. In doing so, the report also describes trends in the variables used in the
calculation of productivity, including output, labour input, and capital input. The numbers for
Newfoundland and Labrador are compared to those in Canada as a whole, as well as to specific
provinces.

The main take-away from the report is the importance of the oil and gas sector to the
economy of Newfoundland and Labrador. That sector has been responsible for most of New-
foundland and Labrador's economic growth, and now accounts for the largest share of the prov-
ince’s business sector value added among 2-digit NAICS subsectors, even though it employs
only 3.8 per cent of the province’s business sector workers in 2018. Due to the size of the mining
and oil and gas extraction sector, overall productivity continues to represent a major challenge
for the province. However, looking at the business sector excluding mining and oil and gas, pro-
ductivity growth does fare better. Identifying the main sources and drivers of productivity growth
is a necessary first step towards shaping policies that promote growth output and productivity in
the province.

Trends in Output

Among two-digit NAICS subsectors of the business sector, the mining and oil and gas extraction
sector played an essential role, either positive or negative, in the province’s business sector out-
put. Indeed, this sector accounted for 77.7 per cent (6.1 percentage points of 7.8 percentage
points) of the business sector real GDP average annual growth from 1998 to 2007 and -1.8 per-
centage points of -1.0 percentage points of the growth during the 2008-2018 sub-period. In 2015,



this sector also had the largest share of nominal output (25.8 per cent) among all two-digit
NAICS subsectors of the business sector. Some key trends from the report follow:

e In terms of business sector real GDP, the province has yet to re-attain its peak of $25,680
million (in chained 2012 dollars) from 2007, when oil and gas output peaked at $16,188
million. In 2018, real business sector GDP in Newfoundland and Labrador’s GDP was
$22,714 million, up from $12,285 million in 1997, but still 11.6 per cent below the 2007
peak.

e Compared to other provinces, Newfoundland and Labrador ranked first in terms of busi-
ness sector real GDP growth (3.0 per cent per year) during the 1997-2018 period. This
performance is driven by the 1997-2007 period. During that period, real GDP in the prov-
ince grew at 7.7 per cent per year, more than double that of the national average (3.4 per
cent per year) and was higher than in all other provinces. During the 2007-2018 period,
the province’s real GDP growth ranked lowest among Canadian provinces (-1.1 per cent
per year).

e On asectoral basis, compound annual growth in Newfoundland and Labrador and Can-
ada was slower after 2007 in most subsectors of the business sector. In particular, growth
of the mining and oil and gas extraction sector in Newfoundland and Labrador slowed
down from 24.7 per cent per year during the 1997-2007 period to -3.4 per cent per year
during the 2007-2018 period. One notable exception was the construction sector, which
saw its growth rate increase from -0.7 per cent per year in the first sub-period to 7.0 per
cent per year. Excluding the mining and oil and gas extraction sector, the province’s
business sector real GDP grew at 1.8 per cent per year during the 2007-2018 period, in
contrast to a decline of 1.1 per cent per year growth of the province’s real GDP in the
whole business sector.

e Interms of nominal GDP as well, mining and oil and gas extraction in Newfoundland and
Labrador had the highest growth among all two-digit NAICS subsectors of the business
sector during the 1997-2015 period (14.8 per cent per year). As in the case of real GDP,
the mining and oil and gas extraction sector explains much of the trend in nominal GDP.
During the 1998-2007 period, the mining and oil and gas extraction sector alone contrib-
uted 75.7 per cent of the business sector nominal GDP average annual growth (10.8 per-
centage points of 14.2 percentage points) in the province. During that period, the growth
of mining and oil and gas extraction’s nominal GDP was extremely strong (40.2 per cent
per year) in Newfoundland and Labrador. During the 2007-2015 period, however, the
nominal GDP of the mining and oil and gas extraction sector declined 10.5 per cent per
year).

e Because of various development projects in Newfoundland and Labrador such as the
Muskrat Falls and the Hebron oil field, nominal GDP of the construction sector during
the 2007-2015 period grew 4.6 times faster than in the 1997-2007 period (4.4 per cent per
year versus 20.3 per cent per year). This growth only partially offset the decline in the
mining and oil and gas extraction sector. Without mining and oil and gas extraction, the
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business sector grew at a rate of 7.0 per cent per year during the 2007-2015 period, com-
pared with the business sector average of -0.7 per cent per year.

e During the 2008-2015 period, the mining and oil and gas extraction sector was the only
subsector that had negative contribution (-2.8 percentage points) among two-digit NAICS
subsectors in the province. On the other hand, the construction sector contributed the
most to the business sector nominal GDP growth in the province (1.8 percentage points
of 0.8 percentage points), but this sector’s contribution only partially offset the negative
contribution from mining and oil and gas extraction.

Trends in Labour Input

Despite the significant role of mining and oil and gas extraction on Newfoundland and Labra-
dor’s economy, this sector’s employment shares in the province were relatively low. Specifically,
the mining and oil and gas extraction in the province only accounted for 4.8 per cent of the busi-
ness sector total hours worked in 2018. Other important observations regarding labour inputs
from the report follow:

e During the 1997-2018 period, the number of jobs in Newfoundland and Labrador’s busi-
ness sector grew at a compound annual rate of 1.0 per cent. The growth in the province
was particularly fast during the 2009-2013 period (5.4 per cent per year), three times the
national average of 1.68 per cent per year. However, in the 2013-2018 period, the number
of jobs in Newfoundland and Labrador’s business sector declined every year at an annual
rate of -2.2 per cent when the growth in Canada was 1.1 per cent. This decline was due to
the lower level of mining activity at Vale’s nickel processing site and the closure of
Wabush Mines

e While 2002 was an exceptional year in terms of real business sector GDP growth (22.4
per cent), because of the beginning of the oil production at the Terra Nova offshore oil
platform, the number of jobs in the province barely increased in 2002 (0.5 per cent). The
same development occurred in 2007, 2010 and 2011. The low correlation between busi-
ness sector output and business sector employment in Newfoundland and Labrador was
due to the dominance of mining and oil and gas extraction in the province’s output com-
bined with its disproportionately low employment shares. For example, in 2007, the min-
ing and oil and gas extraction accounted for 59.2 per cent of the province’s business sec-
tor nominal GDP but it was only responsible for 3.2 per cent of the business sector em-
ployment in the province.

e As for output, the construction sector played an important role in recent trends in labour
inputs. In 2018, the employment share of the goods-producing sector in the province rose
significantly to 30.6 per cent from 25.4 per cent in 2007. This increase is mainly ex-
plained by the increase in the employment shares in the construction sector by a factor of
two from 8.5 per cent to 17.7 per cent. This jump in the construction employment in the
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province in 2018 was attributable to various public sector infrastructure and commercial
projects such as the Muskrat Falls project.

In terms of weekly hours worked, the average worker in Newfoundland and Labrador
consistently worked longer than the average Canadian in a week over the 1997-2018 pe-
riod. In 2018, a worker in the province worked on average 2.1 hours more than the aver-
age Canadian worker in the business sector, working on average 35.45 hours per week in-
stead of the national average of 33.41 hours per week. The difference between hours
worked also demonstrated an increasing trend throughout the 1997-2018 period, up from
1.5 hours in 1997 to 2.0 hours in 2018.

On a sectoral basis, from 1997 to 2018, hours worked in agriculture, forestry, fishing and
hunting industries, utilities and manufacturing decreased while hours worked in mining
and oil and gas exploration and construction increased. In particular, while the growth in
mining and oil and gas extraction was not as strong as before (3.9 per cent in the 1997-
2007 sub-period versus 1.9 per cent in the 2007-2018 sub-period), the growth of con-
struction sector in Newfoundland and Labrador increased from -0.07 per cent in the
1997-2007 sub-period to 6.99 per cent in the 2007-2018 sub-period. Such growth in the
province was driven by both the public and the private sector, including construction of
the Trans Labrador Highway, the Hebron project and the Muskrat Falls project.

In terms of labour compensation, Newfoundland and Labrador ranked second last in 2015
for business sector labour compensation as a share of business sector nominal GDP. At
50.9 per cent, that indicator was only higher than Saskatchewan’s (41.9 per cent), another
province where capital-intensive resources industries are very important. The below-
average share of Newfoundland and Labrador in 2015 (59.5 per cent in Canada versus
50.9 per cent in the province) was due to the dominance of the capital intensive mining
and oil and gas extraction sector in the province’s nominal GDP.

While Canada’s labour compensation in the business sector as a share of nominal GDP
exhibited a stable trend between 59.7 per cent in 1997 and 59.5 per cent in 2015, the la-
bour compensation share of Newfoundland and Labrador’s business sector has been
much more volatile, falling from 58 per cent in 1997 to a trough 25.3 per cent in 2008 at
the peak of the oil boom before rebounding to 50.9 per cent by 2015.

It is notable that the large decrease in labour compensation share of nominal GDP from
1997 to 2007 was not due to a below-average growth of labour compensation in itself.
Rather, the decline in the province’s labour compensation share was due to the very rapid
growth in capital compensation, driven (once again) by the capital-intensive mining and
oil and gas extraction sector

In terms of real hourly labour compensation, the business sector in the province experi-
enced an increase from $19.85 (2012 dollars) per hour in 1997 to $22.88 per hour in
2007, and then to $31.55 per hour in 2018. This faster growth in the second sub-period in
the province’s real labour compensation was due to the rise in output from the labour-



intensive construction sector and the decline in the capital-intensive mining and oil and
gas extraction sector in the province.

Trends in Capital Input

The mining and oil and gas extraction sector’s role in Newfoundland and Labrador’s business
sector was also important in capital input. For example, in 1997, this sector alone accounted for
more than half (55.7 per cent) of the province’s business sector nominal gross capital investment.
In 2007, more than 60 per cent (63.6 per cent) of the province’s nominal net capital stock came
from this sector. During the 2007-2017 sub-period, because of the development of the Muskrat
Falls project, utilities gained higher importance than mining and oil and gas extraction with re-
spect to capital input. For example, real gross investment and capital services of utilities in the
province grew the fastest during the 2007-2017 sub-period among two-digit NAICS subsectors
of the business sector (35.7 per cent per year and 12.5 per cent per year respectively).

During the 1997-2017 period, real fixed non-residential investment in Newfoundland and
Labrador’s total economy grew at an annual compound rate of 5.5 per cent per year, from
$2,990 million chained 2012 dollars in 1997 to $8,741 million in 2017, after peaking at
$11,383 million in 2016. In Canada, real total economy investment grew at a lower rate,
at 2.6 per cent per year.

During the 1997-2007 period, the growth in real investment in the province’s total econ-
omy was lower than Canada (1.6 per cent per year versus 5.2 per cent per year). This is
mostly due to the decline in the province’s real investment in engineering construction at
a rate of 4.4 per cent per year, contrary to a rise of 5.9 per cent per year at the national
level. This corresponds to the completion of construction of offshore oil rigs in the prov-
ince by 1997. Moreover, the much higher growth of investment in mineral exploration
and evaluation than the national average (18.6 per cent per year versus 6.5 per cent per
year) reflects that the focus of the mining and oil and gas extraction sector shifted from
developing oil field before 1997 to exploring for new oil fields, with the construction of
new off-shore oil platforms having started again during the 2007-2017 period.

During the 2007-2017 period, investment in Newfoundland and Labrador rose signifi-
cantly (9.6 per cent per year). Such growth was due to the investment growth in engineer-
ing construction (16.5 per cent per year) and in non-residential building investment (11.9
per cent per year). As the focus shifted back to the construction of offshore oil rigs, real
investment in mineral exploration and evaluation dropped during the 2007-2017 period at
an annual compound rate of 6.5 per cent per year.

Given the predominance of the mining and oil and gas extraction sector in Newfoundland
and Labrador and the capital-intensive nature of this sector, it is not surprising that engi-
neering construction had the predominant share of investment in the province’s economy.
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In 1997, more than a half (54.2 per cent) of investment went to engineering construction
which reflects investment in the offshore oil rigs before the first flow of oil in the prov-
ince. In 2007, as oil price and oil production in the province reached the peak, engineer-
ing construction dropped from 54.2 per cent in 1997 to 34.0 per cent while the share of
mineral exploration and evaluation increased by 442.3 per cent from 2.1 per cent in 1997
to 11.3 per cent in 2007. In 2017, investment in engineering construction in the province
as a share of investment in the province’s total economy rose to 66.2 per cent because of
the development of the Hebron oil field.

e Interms of capital stock, during the 1997-2017 period. Real capital stock growth in New-
foundland and Labrador outpaced Canada’s by a considerable margin (4.1 per cent per
year versus 2.7 per cent per year). During the 2007-2017 period, real capital stock growth
in Newfoundland and Labrador was more than two times faster than in Canada (6.5 per
cent versus 2.5 per cent per year). In the province, net real capital stock growth of (non-
residential) building and engineering construction was the highest (7.50 per cent per year
and 7.47 per cent per year respectively). This huge growth can be explained by the new
Hebron oil field and the Muskrat Falls project in the province.

e Both in Newfoundland and Labrador and Canada the net capital asset of engineering con-
struction always had the largest shares of nominal net capital stock from 1997 to 2017. In
2017, engineering construction represented almost 70 per cent of nominal net capital
stock in Newfoundland and Labrador’s business sector (69.4 per cent) while it took just
more than a half (53.1 per cent) in Canada’s business sector. This predominance of engi-
neering assets in Newfoundland and Labrador’s business sector capital stock is explained
by the fact that a large part of the province’s capital stock is in the mining and oil and gas
extraction sector and the utilities sector, sectors very intensive in engineering capital. In
fact, the share declined in 2011 to 60.0 per cent from 66.9 per cent in 1997, but then
gradually climbed to 69.4 per cent in 2017. Canada's capital stock, on the other hand, had
a more “balanced” capital stock

Productivity

During the 1997-2007 sub-period, Newfoundland and Labrador was the province that had
the highest growth rates in labour productivity, capital productivity, and multi-factor productivity.
However, during the 2007-2018 sub-period, the province ranked last in the growth rates of all
three productivity measures. The decomposition of labour productivity growth by sector shows
that the mining and oil and gas extraction sector contributed the most to the decline.

The report first looks at labour productivity, defined here as real GDP (in chained 2012
dollars) per hour worked. Similar to the discussion on output and inputs, the report stresses the
importance of the oil and gas sector in the determination of the aggregate productivity trend. In
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fact, Newfoundland and Labrador’s labour productivity growth at the aggregate or business sec-
tor level is not indicative of the performance at the industry level. In the 1997-2007 sub-period,
labour productivity in the mining and oil and gas industry advanced at a 20.0 per cent average
annual rate, resulting in the 6.0 per cent annual rise for business sector productivity. In contrast,
output per hour in industries excluding the mining and oil and gas averaged only -0.4 per cent
per year. The situation was reversed after 2007. Labour productivity in mining and oil and gas
fell at a 5.2 per cent per year from 2007 to 2018, resulting in a 1.2 per cent annual decline in
business sector productivity. In contrast, output per hour in industries excluding the mining and
oil and gas advanced at 1.8 per cent per cent per year. Other interesting trends regarding labour
productivity include the following.

Labour productivity increased at a rate of 2.2 per cent per year in Newfoundland and
Labrador’s business sector during the 1997-2018 period, above the 1.3 per cent national
average (Chart 35). Compared to other provinces, Newfoundland and Labrador ranked
the first in terms of compound annual average productivity growth in the 1997-2018 pe-
riod. Moreover, throughout the 1997-2018 period, the business sector labour productivity
levels in Newfoundland and Labrador were higher than the national average

This overall trend reflected very divergent trends during the 1997-2007 and the 2007-
2018 sub-periods. Productivity growth was strong in the first sub-period (6.0 per cent per
year), the best among all ten provinces, but negative during the second sub-period (-1.18
per cent per year), the worst provincial performance.

In 2002, the productivity growth was particularly impressive (24.1 per cent). This sub-
stantial increase was caused by the beginning of oil production in the Terra Nova oil field.
There was also a marked productivity increase in 2007, due in large part to the return of
Terra Nova to full capacity after a six-month halt in operations in 2006 as well as in-
creased production from the White Rose oil field.

Interestingly, the trend in the labour productivity level in Newfoundland and Labrador
relative to the one in Canada is the same as the trend in the province’s oil production, ris-
ing from 1997 to 2007, the peak year of oil production, and falling from 2007 to 2018.
The similarity between the trends in business sector labour productivity in the province,
the relative labour productivity level between the province and the national average, and
the province’s oil production reflects the considerable influence of the oil production on
the province’s business sector labour productivity during the 1997-2018 period.

The report also discusses the decomposition of business sector labour productivity
growth in Newfoundland and Labrador over the 1997-2017 period using a growth ac-
counting approach. The sources of productivity growth were drastically different in the
1997-2007 and the 2007-2017 sub-periods. During the 1997-2007 sub-period, the prov-
ince’s business sector labour productivity growth was driven by the MFP growth due to
the adoption of new technology for offshore oil drilling (5.1 percentage points of 5.9 per-
centage points). Labour productivity growth fuelled by MFP growth is usually regarded
as sustainable growth because technological progress does not face decreasing returns.
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However, in Newfoundland and Labrador’s case, the MFP growth was not sustainable
because of the depletion of the province’s oil fields operating at the time. Therefore, con-
tributions from MFP to the business sector labour productivity growth turned negative
during the 2007-2017 sub-period. Instead, over this sub-period, capital intensity made a
significant contribution to the province’s business sector productivity growth. Unfortu-
nately, labour productivity growth from this source is usually temporary because capital
accumulation will eventually face decreasing returns.

The report then analyzes contributions to labour productivity by sector, decomposing it in
three components. The first is the within-sector effect, capturing changes in labour productivity
happening within the sector. The second is the reallocation level effect, capturing changes in la-
bour productivity when more input is used in sectors with higher productivity levels. The third is
the reallocation growth effect, capturing changes in labour productivity when more input is used
in sectors with faster-growing labour productivity.

According to CSLS calculations, Newfoundland and Labrador’s mining and oil and gas
extraction sector was responsible for 60.1 per cent (1.5 percentage points of 2.4 percentage
points) of the province’s business sector labour productivity average annual growth during the
1998-2018 period. Contribution from this sector alone is larger than the double of the sum of all
sub-sectors of the service sector (1.5 percentage points versus 0.7 percentage points). It was fol-
lowed by manufacturing (0.23 percentage points); agriculture, forestry, fishing and hunting (0.21
percentage points); and retail trade (0.20 percentage points).

During the 1998-2007 sub-period, the mining and oil and gas extraction was the largest
contributor among sub-sectors of the business sector, and alone contributed 5.3 percentage points,
4.3 percentage points of which are from this sector’s within-sector effect. Excluding the mining
and oil and gas extraction sector, other sub-sectors of the business sector altogether contributed
1.0 percentage points. Therefore, the business sector labour productivity growth in Newfound-
land and Labrador during the 1998-2007 sub-period was driven by the mining and oil and gas
extraction sector.

During the 2008-2018 sub-period, the reallocation level effect was the only positive con-
tributor (1.3 percentage points of -1.0 percentage point) to the business sector labour productivity
growth among the three components. Contributions from the within-sector effect and the reallo-
cation growth effect were negative (-1.6 percentage points and -0.8 percentage points respec-
tively). The negativity of the business sector’s within-sector effect was due largely to the nega-
tive contribution from the mining and oil and gas extraction sector (-2.0 percentage points) be-
cause of the reduction in the oil production.

The report then looks at capital productivity, defined as real GDP per unit of services.
The pattern for this variable is similar to the one for labour productivity. During the 1997-2007
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sub-period, capital productivity in the province grew at 4.8 per cent per year while that of all
other provinces and Canada except Ontario (0.1 per cent per year) declined. However, during the
2007-2017 sub-period, Newfoundland and Labrador ranked the last in terms of capital productiv-
ity growth (-5.5 per cent per year). Between the 1997-2007 and the 2007-2017 sub-periods,
Newfoundland and Labrador experienced the greatest capital productivity slowdown among
provinces in Canada (10.2 percentage points). Other interesting trends follow.

On a sectoral basis, 11 of 15 sub-sectors of the business sector in Newfoundland and Lab-
rador had lower capital productivity than Canada in 2016. In terms of growth, the mining
and oil and gas extraction sector had the largest capital productivity growth among sub-
sectors of the business sector in Newfoundland and Labrador during the 1997-2017 pe-
riod (4.9 per cent per year). This strong growth in the mining and oil and gas extraction
capital productivity over the whole period reflects an even stronger growth during the
1997-2007 sub-period (20.8 per cent per year) and a large decline during the 2007-2017
sub-period (-8.9 per cent per year).

The case of mining and oil and gas extraction is again interesting. The mining and oil and
gas extraction capital productivity in the province grew from 11.6 per cent of the sector’s
capital productivity in Canada in 1997 to 99.1 per cent in 2007, and then fell to 49.4 per
cent in 2016. The mining and oil and gas extraction capital productivity in 1997 was
lower than the national average because a large amount of capital accumulated but the oil
production only begun at the end of November 1997, leading to a low level of capital
productivity in compared with Canada. As production increased, the mining and oil and
gas extraction capital productivity level rose and became closer to the national average

The final productivity analysis in the report is about multifactor productivity (MFP).

MFP captures the effect of several different factors, such as disembodied technological growth,
capital utilization, returns to scale. MFP also incorporates errors due to mismeasurement of in-
puts and outputs. Interesting observations on MFP are as follows.

Similar to labour productivity growth, MFP growth in Newfoundland and Labrador
ranked first among provinces during the 1997-2007 and last during the 2007-2017 period.
Specifically, during the 1997-2007 period, the province’s MFP growth was almost five
times as high as the province with the second highest growth (5.1 per cent per year in
Newfoundland and Labrador versus 1.1 per cent per year in Manitoba). During the 2007-
2017 period, Newfoundland and Labrador had the largest MFP decline (3.7 per cent per
year) among provinces.

Because the province’s decline in MFP was large during the 2007-2017 period, the prov-
ince’s MFP growth during the 1997-2017 period only ranked 4t among all provinces.

On a sectoral basis, given the dominance of the mining and oil and gas extraction sector
in the province’s economy in terms of real output and labour productivity, we see that the
sector’s MFP growth is indicative of the province’s MFP growth in the goods sector and
the business sector. During the 1997-2007 period, the province’ mining and oil and gas
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extraction MFP grew at an impressive annual rate of 20.6 per cent (compared to the -4.5
per cent national average) while the province’s business sector MFP growth rate was al-
most 15 times as high as that in Canada (5.1 per cent per year versus 0.3 per cent per
year). The adoption of new technology with the offshore oil field was responsible for the
impressive MFP growth in the province’s mining and oil and gas extraction sector during
the 1997-2007 period.

e During the 2007-2017 period, the MFP of the province’s business sector declined at an
annual rate of 3.7 per cent as the province’s mining and oil and gas extraction MFP de-
cline at 8.6 per cent per year. The decline in the province’s mining and oil and gas extrac-
tion MFP was almost six times as large as that in Canada (8.6 per cent per year versus 1.5
per cent per year). One of the reasons was the depletion of oil reserves in the province.

Explaining the Productivity Performance

In order to develop policies to improve productivity performance, it is important to iden-
tify the drivers of productivity growth. The report identifies three key factors determining labour
productivity growth, in line with the simple growth accounting model. The first is investment in
human resources, capturing the quality of the labour input. The second is investment in capital
goods, determining the size of the capital stock. The third is often referred to as the pace of tech-
nological progress (or innovation), but in fact encompasses all factors not captured by the previ-
ous two measures. It is very roughly proxied by the rate of multifactor productivity growth.

The report then identifies a number of specific issues related to these three drivers, such
as schooling, training and skills, R&D spending, and investment in different types of capital
goods. Some interesting trends are as follows.

e Newfoundland and Labrador ranks low in terms of the average years of schooling of the
working age population, the labour force and the employed compared with other prov-
inces in 2018. Looking at the highest level of educational attainment in Newfoundland
and Labrador and Canada, we observe that the province had significantly lower shares of
the population with university degree than Canada, although it had a higher share of the
population with other post-secondary certificates or diplomas.

e The province also fared poorly in measures of adult literacy, numeracy, and problem-
solving skills. Measures from the OECD’s Program for the International Assessment of
Adult Competencies (PIAAC) indicate that Newfoundland and Labrador was below the
national average in all three domains in 2012.

e This difference was also reflected in scores from the Program for International Student
Assessment (PISA). Scores of Newfoundland and Labrador in all three domains were

14



lower than the national averages in all years. In 2015,* out of the 10 provinces, the prov-
ince ranked 7" in reading, 9" in mathematics and 7™ in science.

e Newfoundland and Labrador is characterized by the second lowest proportion of indi-
viduals participating in job-related training. On a more positive note, when workers do
participate in job-related training, Newfoundland and Labrador employers are among the
most generous when it is time to financially support the training of their employees.

e A key component of a competent and skilled labour force is a well-trained and qualified
skilled trades workforce. The number of apprenticeship registrations in Newfoundland
and Labrador experienced an unusual progression during the 1997-2003 period, climbing
from 3,531 registrations in 1997 to 10,641 in 2007. It went back down in later years, set-
tling at 7,188 registrations in 2017. Over this period, apprenticeship completions in-
creased at a higher rate in Newfoundland and Labrador (5.1 per cent per year) than in
Canada as a whole (4.3 per cent). However, the completion rate was still low in 2017 in
the province.

e Interms of inter-provincial migration, the amount of outgoing net interprovincial migra-
tion diminished since 1997 in the province because of the oil production. It reached a
peak of 1,877 persons in 2008, before declining again, reaching -3,656 persons in 2017.
From a Canadian point of view, inter-provincial migration increases output through the
geographical composition effect. However, from the perspective of a policy planner in
Newfoundland and Labrador looking at actual and future productivity, the fact that most
of those who out-migrated from Newfoundland and Labrador are persons of age 15 to 29
and well-educated residents is an important problem.

e The analysis reveals that while it is implausible that Newfoundland and Labrador is ex-
periencing generalized labour shortages, it is possible that labour shortages exist for cer-
tain types of skills specifically.

e Interms of investment intensity, fixed non-residential investment intensity in Newfound-
land and Labrador's total economy grew at a faster pace than the national average (4.7 per
cent annually during the 1997-2017 period, compared to 1.4 per cent). Growth in that in-
dicator was especially strong for engineering construction during the 2007-2017 period.
The strong growth in the province’s engineering construction investment intensity during
the 2007-2017 period and the province’s high investment intensity of the asset in 2017 is
not a surprise because engineering construction is the principal type of asset used in the
mining and oil and gas extraction sector and utilities that had various development pro-
jects in the province.

e We also observe that Newfoundland and Labrador's investment intensity growth during
the 1997-2017 period was higher than Canada's in machinery and equipment assets (2.1
per cent per year versus 1.1 per cent per year) as well as in intellectual property products
assets (3.5 per cent per year versus 1.1 per cent per year), two types of assets that econo-
mists believe to be strongly correlated with productivity growth.

1 As of April 11™, 2019, the series of estimated PISA scores in Canada and the provinces end in 2015.
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The difference in investment intensity among sub-sectors in Newfoundland and Labrador
was massive. In particular, in 2017, the utilities sector ($713.43 chained 2012 dollars per
hour worked) had investment intensity level almost 16 times as high as that of the third
highest sector (manufacturing, $44.81 chained 2012 dollars per hour worked) because of
the Muskrat Falls project. In addition, the investment intensity level of the mining and oil
and gas extraction sector ($220.86 chained 2012 dollars per hour worked) in 2017 was
almost five times as high as that of the manufacturing sector. This large difference in in-
vestment intensity levels matches with the predominance of the mining and oil and gas
extraction sector in the province’s economy with respect to output.

Because of the development of the Hebron oil field and the Muskrat Falls project, in-
vestment intensity in the province’s mining and oil and gas extraction and utilities
switched from decline during the 1997-2017 sub-period (-4.9 per cent per year and -1.4
per cent per year respectively) to growth during the 2007-2017 sub-period (5.6 per cent
per year and 38.1 per cent per year respectively).

In terms of capital stock intensity, the province had a higher capital intensity level in total
investment, engineering construction and intellectual property products than the national
average throughout the 1997-2017 period. This is explained by the domination in the
province’s output and capital stock of the capital-intensive mining and oil and gas extrac-
tion sector. Moreover, the capital intensity level of engineering construction and hence
that of total investment took off in 2012 owing to increases in investment in various min-
ing and oil and gas extraction projects.

On a sectoral basis, all two-digit NAICS subsectors of the business sector in Newfound-
land and Labrador except construction had higher capital stock intensity growth rates
than Canada during the 2007-2017 sub-period. In fact, it is surprising to see that New-
foundland and Labrador’s construction was the only sector that experienced a decline in
capital stock intensity during the 1997-2017 period. Specifically, it decreased from $8.43
per hour worked in 1997 to $7.27 per hour worked in 2017 (both in chained 2012 dollars).
This reduction in capital intensity level was due to a significant increase in hours worked,
as capital stock grew at a slower rate (3.39 per cent per year versus 4.16 per cent per year)
during the 1997-2017 period.

In terms of innovation, in 2016, R&D intensity in Newfoundland and Labrador was at 1.1
per cent, well below the national average at 1.7 per cent. Compared to the other provinces,
Newfoundland and Labrador ranked 7" in terms of R&D intensity. The province fared
better in terms of R&D spending growth, although that variable does not take into ac-
count the size of the regions. On a more positive note, Newfoundland and Labrador is
catching up to the national average in recent years.

Looking at innovation through the lens of who is performing it, we see that the business
sector played a more important role in total R&D spending in Canada than in Newfound-
land and Labrador. In the province, the higher education sector was always the most im-
portant between 1997 and 2016. In Canada, on the other hand, the business sector consis-
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tently had the highest share, followed by the higher education sector and the government
sector.

The analysis of Newfoundland and Labrador's key economic variables shows that the mining
and oil and gas extraction sector had a significant impact, either positive or negative, on the
province's economy from 1997 to 2018. In particular, this sector was an excellent indicator of the
province's overall business sector performance of most economic variables and productivity
measures except employment because of this sector's considerable size in real output.

Although Newfoundland and Labrador had growth in R&D expenditure and investment
and capital intensity higher than the national average, there are still some serious human capital
questions that must be resolved. Indeed, the population in the province is not well-prepared for
making full use of the gains from R&D, investment and capital intensity compared with the
population in other provinces. Specifically, the province's youth and adult literacy is still signifi-
cantly lower than the national average and other provinces. Together with the lower educational
attainment in the province, the under-performance of these human capital indicators signifies
skill shortages in the province. In addition, the province’s aging population, its shrinking work-
ing-age population and increasing youth out-migration, especially among the population of age
15 to 29, further worsened the human capital issue by offsetting the province's recent success in
raising the apprenticeship training completion rate from 5.6 per cent in 1997 to 7.9 per cent in
2017. Therefore, the province is facing a number of human capital challenges that can hinder its
productivity in the short run and the long run.
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A Detailed Analysis of
Newfoundland and Labrador’'s Productivity Performance,
1997-2018°

Introduction

Driven by the mining and oil and gas extraction sector, Newfoundland and Labrador’s
economy experienced impressive growth from 1997 to 2007, with real business sector output ad-
vancing at a compound annual rate of 7.7 per cent, more than double the Canadian average (3.4
per cent per year). The situation changed dramatically after 2007 when oil and gas output plum-
meted. Real business sector GDP in the province declined during the 2007-2018 period at a rate
of 1.1 per cent per year while that in Canada rose at 1.5 per cent per year. The productivity per-
formance mirrored that of real output. Business sector labour productivity in the province grew
at 6.0 per cent per year during the 1997-2007 period and then fell 1.2 per cent per year during the
2007-2018 period.

Questions remain, however, about the breadth of those changes. One sector — mining and
oil and gas extraction — has been responsible for most of Newfoundland and Labrador's eco-
nomic growth, and now accounts for the largest share of the province’s business sector value
added among 2-digit NAICS subsectors, even though it employs only 3.8 per cent of the prov-
ince’s business sector workers in 2018. From this perspective, productivity continues to represent
a major challenge for the province. Identifying the main sources and drivers of productivity
growth is a necessary first step towards shaping policies that promote growth output and produc-
tivity in the province.

Statistics Canada estimates of labour productivity by province are available from 1997.
Consequently 1997 is the first year for the time period discussed in this report. Since estimates
for 2018 were the most recent available at the time of the writing of the report, that year is the
end date.? Real output in the oil and gas sector peaked in 2007 to that year is used to break the
1997-2017 period into two sub-periods, 1997-2007 and 2007-2018.

This report is organized as follows. The first section discusses definitions, concepts and
data sources used in this report. The second section contains an overview of Newfoundland and

% This report was written by Andrew Sharpe, Founder and Executive Director of the Centre for the Study of Living
Standards (CSLS) and John Tsang, an Economist at the CSLS at the time the report was written, with input from
Simon Lapointe, an Economist at the CSLS. The authors would like to thank Doug May from Memorial University
for comments, and the Collaboration for Applied Research in Economics (CARE) initiative for funding.

¥ While variables of real value-added and labour input are available from Statistics Canada from 1997 to 2018 at the
national and the provincial level, variables associated with expenditure-based gross domestic products and capital
are only available from 1997 to 2017 at the national and the provincial level. Therefore, analysis pertinent to the
latter only spans from 1997 to 2017.
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Labrador’s economy and analyzes the evolution of output and input (labour and capital) from
1997 to 2018. The third section examines labour, capital and multifactor productivity in the prov-
ince. The fourth section identifies and discusses factors that affect productivity in general, high-
lighting their possible effect in driving the province’s productivity growth.

l. Definition, Concepts and Data Sources

This part of the report is divided into two sections. In the first section, we review some of
the key issues related to productivity analysis. In the second, we briefly discuss the data sources
used in the report.

A. Understanding Productivity*

Productivity can be broadly defined as a measure of how much output is produced per
unit of input used. Despite this simple definition, several different productivity measures arise
from the use of distinct concepts of output and input, with each of these measures serving differ-
ent purposes. In this section, we explain important topics related to productivity analysis, define
the main concepts used throughout the report, and discuss the reasons why productivity meas-
urement is relevant in economic analysis.

. Why Measure Productivity?

The OECD (2001) highlights five objectives of productivity measurement:

e Measuring technical change — In economics, a production technique can be under-
stood as a particular way of combining inputs (labour, capital, intermediate inputs,
etc.) and transforming them into output. Technical change can be either disesmbodied
(e.g. new organizational techniques) or embodied (e.g. better quality capital goods).
Economists often try to capture the effects of technical change in the economy or in
an industry by using some measure of multifactor productivity (MFP). It is important
to keep in mind, however, that the relationship between technical change and MFP is
not straightforward. First, not all the effects of technical change are captured by MFP.
If inputs are quality adjusted, for instance, MFP will not capture embodied technical
change, only disembodied technical change. Second, MFP captures a variety of ef-
fects such as measurement error, economies of scale and capacity utilization, not only
technical change — thus, it is a mistake to attribute the entirety of MFP growth to
technical change.

* This subsection draws on Grand’Maison and Sharpe (2013).
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Measuring efficiency improvements — From an engineering perspective, a production
process is efficient if, for a given technology, it uses the least amount of inputs to
produce one unit of output (or alternatively, if it produces the maximum amount of
output for a given quantity of inputs). From an economist’s perspective, however, al-
locative efficiency should also be taken into account. The OECD (2001:11) notes that:
“(...) when productivity measurement concerns the industry level, efficiency gains
can either be due to improved efficiency in individual establishments that make up
the industry or to a shift of production towards more efficient establishments”

Measuring real cost savings — Closely related to the two objectives discussed above,
understanding productivity matters because it allows firms to produce a given amount
of output using less input, which implies, ceteris paribus, lower costs. In other words,
productivity improvements generate real cost savings.

Measuring improvements in living standards — Productivity is linked to living stan-
dards via two fronts: 1) Value added labour productivity has a direct link to GDP per
capita, which is a commonly used measure of living standards; 2) Long-term value
added MFP growth, combined with capital intensity and labour input growth, can be
used to evaluate the evolution of an economy’s potential output.

Benchmarking production processes — At the firm level, productivity measures can be
used to identify distortions and inefficiencies across production units. Such measures
are often expressed in physical units, e.g. an auto assembly firm could compare the
productivity of two (similar) factories by looking at the number of cars produced per
day by each of the factories.

Ii. Gross Output Productivity vs. Value Added Productivity

Since productivity is a ratio of output to input(s) used in the production process, different

productivity measures can be constructed using: 1) different measures of output; 2) different
measures of inputs. In this subsection, we discuss the two most used measures of output: gross
output and value added. The next subsection focuses on the choice of one or more inputs when
constructing a productivity measure.

Gross output consists of all goods and services produced by an economy, sector, industry

or establishment during a certain period of time. Value-added (or GDP at basic prices), on the
other hand, measures the contribution of primary inputs (labour and capital) to the production
process. While gross output refers to an actual physical quantity, there is no physical representa-
tion of value added.
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When dealing with the economy as a whole, the value-added approach is the natural
choice, because it avoids double counting of intermediate inputs in the aggregate output. In prac-
tice, the value-added approach is also the standard choice of most sectoral productivity analysis.
Trueblood and Ruttan (1992) argue, however, that when investigating the productivity perform-
ance of a particular sector, the focus should be on the total input-output relationship in order to
evaluate the overall gains in both primary and intermediate input use. This is particularly true in
the case of sectors that experienced significant shifts in the use of inputs through time, such as
the primary agriculture sector, where intermediate inputs (feed, fertilizers, pesticides, etc.) play a
much more prominent role nowadays than they did in the past.

iii. Partial Productivity Measures vs. Multifactor Productivity

Economists distinguish between partial and multifactor productivity (MFP) measures.
Partial productivity measures are a ratio between output and a single input, such as labour, capi-
tal, land, energy or intermediate goods. Labour productivity, for example, is commonly defined
as the ratio between output and hours worked in a certain activity, while capital productivity is
the ratio of output to capital stock (or capital services).

MFP, in turn, is the ratio between output and combined inputs used in the production
process, e.g. value-added MFP is calculated as the ratio of an index of value added to a combined
index of labour and capital inputs. Therefore, MFP growth is a residual, reflecting output growth
that is not accounted for by measured input growth. MFP growth can be explained by a number
of very different factors, such as improvements in technology and organization, capacity utiliza-
tion, increasing returns to scale, etc. It also embeds errors due to the mismeasurement of inputs.
While absolute measures of labour productivity are commonly used and deliver insightful infor-
mation on the production process, absolute levels of MFP have no intrinsic meaning since they
aggregate different inputs under one measure (i.e. hours worked and capital stock). Therefore,
we can only analyze MFP in relative terms or in terms of growth rates.

Iv. Productivity Growth Rates vs. Productivity Levels

Productivity can be expressed either in growth rates or in levels. The economics literature
largely focuses on productivity growth rates, which refer to changes in real variables (as op-
posed to nominal variables), e.g. value-added labour productivity growth represents the increase
of real GDP per hour worked over time; gross output MFP growth measures the increase of real
gross output per unit of aggregate labour, capital, and intermediate inputs.

In this report, however, we are also interested in making level comparisons between
Newfoundland and Labrador and Canada (or other provinces). Productivity level comparisons
are often done in current dollars (i.e., using nominal output), as these estimates capture changes
in relative prices, whereas estimates in constant dollars do not. However, when real output is
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calculated using chained dollars,® changes in relative prices are also incorporated into the esti-
mate, and goods and services which experienced relative price increases receive higher weights
than goods and services that experienced price decreases. Productivity level discussions in this
report focus on real levels instead of nominal levels for two reasons: 1) Consistency, i.e. since
growth rates are calculated based on real output, having real productivity levels produces a con-
sistent set of estimates; 2) The real output measures used in the report are based on chained dol-
lars, and thus the impact of shifts in relative prices is captured. Nominal productivity levels are
also discussed whenever they might provide additional insights relatively to productivity growth
and living standards. Regardless of whether nominal or real GDP figures are used for inter-
provincial productivity level comparisons, it is important to note that these comparisons should
be used with caution, due not only to differences in industry composition between provinces, but
also due to the lack of industry purchasing power parities (PPPs) estimates at the provincial level.

v. Interpreting Productivity Measures

Productivity is a multi-dimensional concept, and different productivity measures capture
different aspects of reality. Gross output MFP, for instance, can capture efficiency improvements
much better than other productivity measures because it captures the effects of substitution be-
tween inputs. Value added labour productivity, on the other hand, is a better tool for understand-
ing improvements in overall living standards. Exhibit 1 discusses how the main productivity
measures used in the literature should be interpreted, their purposes, advantages, and limitations.

Exhibit 1: Interpreting Productivity Measures

Gross Output

Value Added

Labour
Productivity

Purpose: Can be useful in the analysis of labour re-
quirements by industry.

Interpretation: Describes how much (physical) output
is produced per unit of labour used. Changes in gross
output labour productivity can be decomposed into
four sources (proximate causes of growth): 1) changes
in labour quality; 2) changes in capital intensity;

3) changes in intermediate input intensity; 4) gross
output MFP growth.

Advantages: Easy to measure (only requires price
indexes for gross output, not intermediate inputs) and
understand.

Limitations: As a partial productivity measure, it does
not control for changes in the use of other inputs, and

Purpose: 1) Can help in the analysis of micro-macro links, e.g.
understanding industry contributions to aggregate labour pro-
ductivity and economic growth; 2) At the total economy level,
can be used to analyze improvements in living standards;

3) Used as a reference statistic in wage bargaining.

Interpretation: Describes how much value added is generated
per unit of labour used. Changes in value added labour pro-
ductivity can be decomposed into three main sources (proxi-
mate causes of growth): 1) changes in labour quality;

2) changes in capital intensity; 3) value added MFP growth.

Advantages: Easy to measure and understand.

Limitations: As a partial productivity measure, it does not
control for changes in the use of other inputs, and thus reflects

>Constant dollar and chained dollar measures are calculated using fixed-base quantity indexes and chained quantity
indexes, respectively. As the name implies, a fixed-base index has a fixed base period, for weighting aggregate pur-
poses, which is used as a basis of comparison with all the other periods. A chained index, on the other hand, has no
fixed base period, but rather has different weights for each period. For a detailed discussion on this issue, see Ap-

pendix A in Sharpe and de Avillez (2010).
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thus reflects the influence of several different factors.

Attention: Gross output labour productivity is not a
good measure of technical change.

the influence of several different factors.

Attention: Value added labour productivity is not a good
measure of technical change.

Purpose: “Changes in capital productivity indicate the extent
to which output growth can be achieved with lower welfare
costs in the form of foregone consumption” (OECD, 2001:17).

Interpretation: Describes how much value added is generated
per unit of capital used.

Capital L. Advantages: Easy to understand.
Productivity
Limitations: As a partial productivity measure, it does not
control for changes in the use of other inputs, and thus reflects
the influence of several different factors.
Attention: Value added capital productivity should not be
confused with the rate of return on capital.
Purpose: Can help in the analysis of industry-level Purpose: 1) Can help in the analysis of micro-macro links, e.g.
disembodied technical change. understanding industry contributions to aggregate value added
MFP growth; 2) At the total economy level, can be used to
Interpretation: Describes how productively capital, analyze improvements in living standards (can help track the
labour, and intermediate inputs are combined in order | evolution of an economy’s potential output).
to generate (physical) output. When inputs are quality-
adjusted, it captures disembodied technical change Interpretation: Describes how productively capital and labour
reasonably well. It should be clear, however, that it inputs are combined in order to generate value added. At the
also incorporates other factors that have nothing to do | industry level, it can be seen as “an indicator of an industry’s
Multifactor | with disembodied technical change, such as econo- capacity to contribute to economy-wide growth of income per
Productivity | mies of scale, changes in capacity utilization, meas- unit of primary input” (OECD, 2001:16).

urement errors, etc.

Advantages: Industry-level gross output MFP growth
can be combined using Domar weights in order to
obtain an economy-wideor sectoral estimate of value
added MFP growth (for details, see OECD, 2001).

Limitations: Significant data requirements (input-
output tables consistent with national accounts data).

Advantages: Easily aggregated across industries.

Limitations: Not a good measure of technical change.

Source: Adapted from OECD (2001:14-18)

B. Data Sources

The main data source for this report comes from the Canadian Productivity Accounts
(CPA). We draw annual data from Tables 36-10-0208-01, 36-10-0211-01 and 36-10-0480-01
(formerly CANSIM Tables 383-0021, 383-0026 and 383-0033 respectively) in the CPA. Other
data sources include the Stock and Consumption of Fixed Non-residential Capital Account,
Quarterly Demographic Estimates and the OECD Skills Survey.
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Output in the CPA is measured as value-added at basic prices.® The data encompass the
1997-2018 period. The year of 1997 was the initial year of the CPA’s provincial data, which
happens to be the beginning of the oil production in Newfoundland and Labrador. Data from the
CPA are broken down into two-digit NAICS sectors (Exhibit 2)” and four-digit NAICS sectors at
the national level and the provincial level. These two-digit NAICS sectors are constituent subsec-
tors of the business sector and do not include the government sector and owner-occupied dwell-
ings (i.e., imputed rental income). This report is also accompanied by a database that contains
data used in an accessible format.

Exhibit 2: Two-digit NAICS Sectors

Sector Code  Description

11 Agriculture, Forestry, Fishing and Hunting
21 Mining, and Oil and Gas Extraction
22 Utilities
23 Construction

31-33 Manufacturing
41 Wholesale Trade

44-45 Retail Trade

48-49 Transportation and Warehousing
51 Information and Cultural Industries
52 Finance and Insurance
53 Real Estate, Rental and Leasing
54 Professional, Scientific, and Technical Services
55 Management of Companies and Enterprises
56 Administrative and Support, Waste Management and Remediation Services (ASWMRS)
71 Arts, Entertainment, and Recreation
72 Accommodation and Food Services

61, 62, 81 Other Private Services ”

*: Other Private Services combines Educational Services (61), Health care and social assistance (62) and Other
services (except public administration) (81).

Source: Statistics Canada.

II.  An Overview of Newfoundland and Labrador’s Economy

Before analyzing the evolution of productivity trends in Newfoundland and Labrador, it
is important to explore the variables used to construct these productivity measures. This explora-
tory analysis helps us identify significant trends that could individually affect actual and future
trends in productivity and highlights key facts about the economy of Newfoundland and Labra-
dor at the macro level. This exploratory analysis can also provide an initial perspective of the
province’s structure of the economy. Therefore, in this part of the report, we first examine trends

® According to Statistics Canada, gross domestic product at basic price refers to gross domestic product at market
prices minus taxes less subsidies on products. Gross domestic product at basic prices is also equal to the traditional
value at factor cost plus taxes less subsidies on the factors of production (labour and capital).

" The analysis of capital services, capital productivity and multifactor productivity combines finance and insurance
and holding companies (52) and real estate, rental and leasing (53) into a single sector as the finance, insurance, real
estate, rental and leasing (FIRE) because Statistics Canada only provide this aggregation in its online database.
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in real output from 1997 to 2018° and nominal output from 1997 to 2015 and then discuss trends
in labour input from 1997 to 2018 and capital input from 1997 to 2017. This section ends with a

brief discussion of the mining and oil and gas extraction sector because of this sector’s important
role in Newfoundland and Labrador’s economy.

After 2007, there were significant changes in various economic variables in Newfound-
land and Labrador. Specifically, comparing the 1997-2007 and the 2007-2018 sub-periods, we
observe that the province’s growth in business sector output and employment slowed while the
province’s business sector capital input grew faster after 2007. For example, the province’s real
business sector GDP growth slowed from an annual compound growth rate of 7.7 per cent to -1.1
per cent and the province’s total hours worked in the province’s business sector also fell from 1.3
per cent per year to 0.3 per cent per year. On the other hand, the province’s business sector capi-
tal services growth accelerated from 2.8 per cent per year to 5.0 per cent per year between the
1997-2007 and the 2007-2017 sub-period.

Among two-digit NAICS subsectors of the business sector, the mining and oil and gas
extraction sector played an essential role, either positive or negative, in the province’s business
sector output. Indeed, this sector accounted for 77.7 per cent (6.1 percentage points of 7.8 per-
centage points) of the business sector real GDP average annual growth from 1998 to 2007 and
-1.8 percentage points of -1.0 percentage points of the growth during the 2008-2018 sub-period.
In 2015, this sector also had the largest shares of nominal output (25.8 per cent) among all two-
digit NAICS subsectors of the business sector.

The mining and o1l and gas extraction sector’s role in Newfoundland and Labrador’s
business sector was also important in capital input. For example, in 1997, this sector alone ac-
counted for more than half (55.7 per cent) of the province’s business sector nominal gross capital
investment. In 2007, more than 60 per cent (63.6 per cent) of the province’s nominal net capital
stock came from this sector. During the 2007-2017 sub-period, because of the development of
the Muskrat Falls project, utilities gained higher importance than mining and oil and gas extrac-
tion with respect to capital input. For example, real gross investment and capital services of utili-
ties in the province grew the fastest during the 2007-2017 sub-period among two-digit NAICS
subsectors of the business sector (35.7 per cent per year and 12.5 per cent per year respectively).
This evolution of the province’s capital input was consistent with that of the expenditure-based
output. In particular, contribution from investment to real total economy average annual output
growth increased by a factor of 8.4 between the 1997-2007 and the 2007-2017 sub-periods (1.0
percentage point of 5.5 percentage points, 18.5 per cent versus 1.3 percentage points of 0.8 per-
centage points, 154.9 per cent).

8According to footnote 18 of Table 36-10-0208-01 (formerly CANSIM Table 383-0021), the CPA uses the input-
output table to compute data on nominal GDP. Since the input-output tables currently end in 2015, this year is the
most recent year for nominal GDP series.
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Despite the significant, either positive or negative, effects of mining and oil and gas ex-
traction on Newfoundland and Labrador’s economy, this sector’s employment shares in the prov-
ince were relatively low. Specifically, the mining and oil and gas extraction in the province only
accounted for 4.8 per cent of the business sector total hours worked in 2018. In addition, the
province’s growth of mining and oil and gas extraction nominal labour compensation was higher
than the business sector average (5.7 per cent per year versus 5.1 per cent per year) during the
2007-2018 sub-period.

A. Gross Domestic Product

This section analyzes the recent evolution of business sector real output from 1997 to
2018, GDP deflator from 1997 to 2015 and nominal GDP from 1997 to 2015.° It also highlights
major changes in the sectoral decomposition of Newfoundland and Labrador’s economy.

I Real GDP

In 2018, real business sector GDP in Newfoundland and Labrador’s GDP was $22,714
million (chained 2012 dollars), up from $12,285 million (chained 2012 dollars) in 1997. Real
GDP peaked at $25,680 million (chained 2012 dollars) in 2007, the year’s real mining and oil
and gas output also peaked at $16,188 million (chained 2012 dollars) in 2007. By 2018 the prov-
ince’s business sector real GDP was still 11.6 per cent below this peak.

Chart 1: Real GDP, Business Sector, Newfoundland and Labrador and Canada, 1997-2018
(1997=100)
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% Statistics Canada provides data on real gross domestic product at basic prices (value-added) by sector at the na-
tional and the provincial level from 1997 to 2018. However, the time series of nominal gross domestic product at
basic prices (value-added) by sector only spans from 1997 to 2015. Therefore, our analysis on real gross domestic
product focuses on the 1997-2018 period but that on nominal gross domestic product and the gross domestic product
deflator spans from 1997 to 2015.
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Table 36-10-0480-01).

Chart 1 illustrates how real business sector GDP increased at a much faster rate in New-
foundland and Labrador than in Canada, particularly between 2001 and 2007, when Newfound-
land and Labrador’s real GDP grew at an annual compound rate of 8.3 per cent per year versus
2.7 per cent per year for the national average. Moreover, the oil production reduction and the oil
price decline due to the financial crisis had a more significant effect on Newfoundland and Lab-
rador’s business sector than on Canada in 2009.%° Indeed, the real GDP in Newfoundland and
Labrador dropped by 13.1 per cent in 2009 (Chart 2) while the decline in Canada was 5.4 per
cent.

Chart 2: Real GDP Growth, Business Sector, Newfoundland and Labrador, 1998-2018
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Table 36-10-0480-01).

The business sector real GDP growth in Newfoundland and Labrador was extraordinary
in 2002 and 2007 (Chart 2) because of the increase in (international and interprovincial) exports.
From the expenditure perspective, in the total economy,*! the province’s real exports had annual
increases of 33.9 per cent in 2002 and 13.4 per cent in 2007, which contributed 17.7 percentage
points of 16.2 percentage points and 9.3 percentage points of 11.2 percentage points to real GDP
growth respectively (

Chart 5).%2 Most of these increases were from oil exports (Department of Finance, Newfoundland
and Labrador, 2002 and 2007). In particular, the province’s oil exports (in cubic metres) in-
creased by 216.9 per cent in 2002 and 32.6 per cent in 2007.%

Changes in real exports also resulted in the province’s annual decline in the business sec-
tor real GDP in 2009 (13.1 per cent) and 2012 (6.3 per cent). Specifically, the province’s real
exports in the total economy dropped by 19.3 per cent from 2008 to 2009 and 8.6 per cent from

19 The oil price decreased from an annual average of US$96.94 per barrel in 2008 to US$61.74 per barrel in 2009
(see Chart 32 for more details). Oil production in Newfoundland and Labrador fell from 125.2 million barrels in
2008 to 97.7 million barrels in 2009 (see Chart 29 for details).

! Statistics Canada does not provide expenditure-based real GDP of the business sector at the national or the pro-
vincial level. Therefore, we use the total economy expenditure-based real GDP instead.

12 More details on the expenditure-based real GDP will be discussed later after examining sectoral real GDP.

3 The last subsection of this section has a more detailed discussion about the mining and oil and gas extraction sec-
tor in Newfoundland and Labrador.
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2011 to 2012 while the province’s oil exports (in cubic metres) dropped by 22.5 per cent and
57.3 per cent respectively.

Chart 3: Compound Annual Growth of Real GDP in Canada and the Provinces, Business
Sector, 1997 — 2018
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Table 36-10-0480-01).

Compared to other provinces, Newfoundland and Labrador ranked first in terms of busi-
ness sector real GDP growth (3.0 per cent per year) during the 1997-2018 period (Chart 3). Dur-
ing the 1997-2007 period, the real GDP in the province grew at 7.7 per cent per year, which was
more than double that of the national average (3.4 per cent per year) and was higher than all
other provinces. During the 2007-2018 period, the province’s real GDP growth ranked lowest
among Canadian provinces (-1.1 per cent per year).

Compound annual growth in most subsectors of the business sector in Newfoundland and
Labrador and Canada was slower after 2007 (Table 1). During the 2007-2018 period, 11 of 16
sectors in the province and 13 of 16 sectors in Canada grew more slowly than the 1997-2007 pe-
riod. In particular, growth of the mining and oil and gas extraction sector in Newfoundland and
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Labrador slowed down from 24.7 per cent per year during the 1997-2007 period to -3.4 per cent
per year during the 2007-2018 period, while the growth rate of the construction sector in the
province grew from -0.7 per cent per year to 7.0 per cent per year. Excluding the mining and oil
and gas extraction sector, the province’s business sector real GDP grew at 1.8 per cent per year
during the 2007-2018 period, contrary to a decline of 1.1 per cent per year growth of the prov-
ince’s real GDP in the whole business sector.

Table 1: Real Business Sector GDP Compound Annual Growth by Two-Digit NAICS Sec-
tors, Newfoundland and Labrador and Canada, 1997-2018

Newfoundland and Labrador
1997-2018 1997-2007 2007 - 2018
Business sector 2.97 7.65 -1.11
Agriculture, forestry, fishing and hunting -1.53 1.45 -4.16
Mining and oil and gas extraction 9.10 24.73 -3.41
Utilities 1.72 1.79 1.65
Construction 3.26 -0.73 7.02
Manufacturing 1.83 2.35 1.36
Goods-producing Sector 4.20 11.76 -2.23
Wholesale trade 3.17 3.95 2.46
Retail trade 3.11 4.67 1.71
Transportation and warehousing 1.33 0.38 2.21
Information and cultural industries 2.61 4.39 1.01
Finance and insurance, and holding companies 0.87 0.79 0.93
Real estate, rental and leasing 1.84 1.64 2.03
Professional, scientific and technical services 2.52 417 1.03
Administrative and Support, Waste Management and Remediation and 3.13 7.80 -0.93
Services
Arts, entertainment and recreation 0.05 -0.52 0.57
Accommodation and food services 2.48 2.53 244
Other private services 2.36 3.05 1.73
Service-producing Sector 2.21 2.99 1.52
Business sector without mining and oil and gas 1.45 1.12 1.75
Canada
1997-2018 1997-2007 2007 - 2018
Business sector 2.43 3.43 1.54
Agriculture, forestry, fishing and hunting 1.24 0.02 2.36
Mining and oil and gas extraction 1.82 1.76 1.88
Utilities 1.20 1.30 1.11
Construction 3.12 4.51 1.87
Manufacturing 0.80 1.80 -0.10
Goods-producing Sector 1.64 2.26 1.07
Wholesale trade 3.63 5.37 2.08
Retail trade 3.45 5.21 1.88
Transportation and warehousing 2.60 2.88 2.34
Information and cultural industries 3.44 6.19 1.01
Finance and insurance, and holding companies 3.09 4.19 2.10
Real estate, rental and leasing 2.83 3.96 1.82
Professional, scientific and technical services 3.62 5.42 2.01
Administrative and Support, Waste Management and Remediation and 2.87 5.06 0.92
Services
Arts, entertainment and recreation 1.02 1.16 0.90
Accommodation and food services 2.36 2.24 2.47
Other private services 2.13 2.84 1.48
Service-producing Sector 3.01 4.30 1.86
Business sector without mining and oil and gas 2.48 3.54 1.52

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA) and the Gross Domestic Product by Industry - Provincial and
Territorial (Annual), Statistics Canada (Tables 36-10-0480-01 and 36-10-0400-01).
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Table 2: Percentage Point Contribution from Two-digit NAICS Sectors to Business Sector
Average Annual Growth Rate in Real GDP, Newfoundland and Labrador, 1997 — 2018

Newfoundland and Labrador
1997-2018 1997-2007 2008-2018 Differences
(contribution to average annual growth, per- (percentage
centage points) points)
A B C C-B
Business sector 3.24 7.84 -0.95 -8.79
Agriculture, forestry, fishing and hunting -0.01 0.09 -0.11 -0.20
Mining and oil and gas extraction 1.96 6.11 -1.81 -7.93
Utilities 0.05 0.07 0.04 -0.03
Construction 0.29 -0.05 0.59 0.64
Manufacturing 0.13 0.22 0.05 -0.17
Goods-producing Sector 2.42 6.45 -1.24 -7.68
Wholesale trade 0.09 0.14 0.05 -0.09
Retail trade 0.24 0.37 0.11 -0.26
Transportation and warehousing 0.03 -0.02 0.08 0.11
Information and cultural industries 0.14 0.27 0.03 -0.24
Finance and insurance, and holding companies 0.04 0.04 0.05 0.00
Real estate, rental and leasing 0.06 0.06 0.05 -0.01
Professional, scientific and technical services 0.09 0.17 0.01 -0.16
Administrative and Support, Waste Management and Remedia- 0.06 0.13 -0.02 -0.15
tion and Services
Arts, entertainment and recreation 0.00 -0.01 0.00 0.01
Accommodation and food services 0.06 0.08 0.05 -0.03
Other private services 0.00 0.15 -0.14 -0.29
Service-producing Sector 0.81 1.39 0.29 -1.11
Business sector without mining and oil and gas 1.28 1.73 0.86 -0.86
Canada
1997-2018 1997-2007 2008-2018 Differences
(contribution to average annual growth, per- (percentage
centage points) points)
D E F F-E
Business sector 2.46 3.44 1.57 -1.87
Agriculture, forestry, fishing and hunting 0.04 0.02 0.05 0.03
Mining and oil and gas extraction 0.13 0.14 0.12 -0.02
Utilities 0.03 0.04 0.03 -0.01
Construction 0.25 0.33 0.18 -0.14
Manufacturing 0.19 0.46 -0.05 -0.51
Goods-producing Sector 0.64 0.98 0.33 -0.65
Wholesale trade 0.24 0.37 0.13 -0.24
Retail trade 0.23 0.34 0.12 -0.21
Transportation and warehousing 0.14 0.17 0.12 -0.05
Information and cultural industries 0.14 0.25 0.04 -0.21
Finance and insurance, and holding companies 0.28 0.37 0.19 -0.18
Real estate, rental and leasing 0.17 0.24 0.11 -0.12
Professional, scientific and technical services 0.23 0.34 0.12 -0.22
Administrative and Support, Waste Management and Remedia- 0.09 0.16 0.03 -0.13
tion and Services
Arts, entertainment and recreation 0.01 0.01 0.00 -0.01
Accommodation and food services 0.06 0.06 0.06 0.00
Other private services 0.23 0.15 0.30 0.15
Service-producing Sector 1.82 2.46 1.24 -1.22
Business sector without mining and oil and gas 2.34 3.31 1.45 -1.85

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA) and the Gross Domestic Product by Industry - Provincial and
Territorial (Annual), Statistics Canada (Tables 36-10-0480-01 and 36-10-0400-01).

A subsector’s contribution to the real business sector output growth is determined by the
price growth of the subsector and the business sector and its prices growth and the growth rate of
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the subsector’s real output.** Specifically, among two-digit NAICS subsectors of the province’s
business sector, the mining and oil and gas extraction contributed 60.5 per cent of the business
sector real GDP growth during the 1997-2018 period (2.0 percentage point of 3.2 percentage
points average annual growth) and 77.9 per cent (6.1 percentage points of 7.8 percentage points
average annual growth) during the 1997-2007 sub-period. The mining and oil and gas extraction
sector was also responsible for -1.8 percentage points of -1.0 percentage points of the province’s
business sector real GDP average annual growth during the 2008-2018 sub-period. Comparing
sectoral contributions to the growth rate differences between the 1997-2007 and the 2008-2018
sub-periods, we can see that the mining and oil and gas extraction sector contributed to almost all
of the slowdown among subsectors of the business sector (-7.9 percentage points of -8.8 percent-
age points).

Detailed Output Trends

Statistics Canada Table 36-10-0480-01" provides estimates for real GDP (2012 chained
dollars) for Newfoundland and Labrador at the two, three- and four-digit levels (322 industries)
for 1997, 2007 and 2018, growth rates for the 1997-2018 period and 1997-2007 and 2007-2018
sub-periods and output shares in 1997, 2007 and 2018. This table allows for a very detailed iden-
tification of the growing and declining sectors in the province. Here are some observations.

e The aquaculture sector, although small in absolute terms, has experienced very rapid
growth over the past two decades, with real GDP rising from $3.4 million in 1997 to $8.1
million in 2007 to $28.2 million in 2018, a compound growth rate over the 1997-2018 pe-
riod of 10.5 per cent per year (12.0 per cent in 2007-2018).

e Conventional oil and gas extraction just started in Newfoundland and Labrador in 1997
and real GDP in the sector only totalled $45.0 million that year. It rose close to three
hundred fold to $13,138.8 million in 2007 before falling to $8,845.2 million in 2018. Be-
cause of the low base, the compound growth was 76.4 per cent per year from 1997 to
2007 and 28.6 per cent over the 1997-2018 period.

e Metal ore mining also exhibited strong growth between 1997 and 2007, up three-fold
from $957.5 million in 1997 to $2,773.3 million in 2007, an 11.2 per cent compound an-
nual growth rate. After 2007, real output fell to $1,798.4 million in 2018. The strong
growth in metal ore mining (3.1 per cent in 1997-2018) was not due to the long estab-
lished iron ore sector, which only declined at 0.6 per cent over the 1997-2018 period, but
to the appearance of the copper, nickel, lead and zinc ore mining which first started pro-
ducing in 2005 in Voisey Bay and by 2007 had real GDP of $1,275.2 million (versus
$1,294.9 million for iron ore mining). By 2018 production had fallen to $658.5 million.

1 Subsection A of the Appendix explains how we compute the contributions to growth in detail.
1> This information is reproduced in Table 5 in the Data Appendix to this report.
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Related to the development of the off-shore oil production, support services for oil and
gas exhibited very strong growth in the 1997-2007 period, with real GDP up 7.2 per cent
per year from $271.0 million to $541.0 million. By 2018, output in this industry had risen
to $548.9 million because of the Hebron project.

Despite the strength of the Newfoundland and Labrador economy in the 1997-2007 sub-
period, real GDP in construction declined at 0.7 per cent per year. In contrast, the con-
struction sector experienced a boom after 2007 with real output rising from $1,288.3 mil-
lion in 2007 to $2,717.9 million in 2018, a growth rate of 7.0 per cent per year, offsetting
the weak growth or output declines in other sectors. Indeed, had real GDP in the con-
struction sector in 2018 remained at its 2007 level business sector real GDP would have
fallen 0.2 per cent per year instead of the actual increase of 0.4 per cent per year. The
construction boom was driven primarily by engineering construction, and within engi-
neering construction by electric power engineering construction, which rose from $43.7
million in 2007 to $806.2 million in 2018, a 30.4 per cent compound growth rate. Musk-
rat Falls likely accounts for most of this increase.

Following the overall industry growth pattern, real output in manufacturing grew at a de-
cent pace in the 1997-2007 period (2.4 per cent per year), fueled by seafood products (5.8
per cent per year), clothing (7.1 per cent), printing (13.0 per cent), architectural and struc-
tural metal products (12.9 per cent), computer and electronic products (30.8 per cent per
year), and transport equipment (3.4 per cent). These robust growth rates reflect in many
cases the low 1997 output base.

After 2007, output in manufacturing fell, grew at a slower rate of 1.4 per cent per year
during the 2007-2018 period. This development was widely based, although much of it
was due to paper manufacturing falling at an 8.8 per cent per year, linked largely to the
closing of the paper mill in Grand Falls in 2010, and lower output in the important oil re-
finery sector, which accounts for around one third of manufacturing output. Two positive
developments in manufacturing since 2007 have been rapid output growth in cement and
concrete products (13.6 per cent per year), likely associated with the engineering con-
struction boom, and the opening of a non-ferrous metal processing facility in 2015 at the
Vale nickel smelter in Argentia, which by 2018 had real GDP of $190.6 million.

In contrast to the marked slowdown in economic growth after 2007 at the level of the
business sector, both wholesale trade and retail trade had similar growth rates in the
1997-2007 and 2007-2018 sub-periods at around 3-4 per cent per year. Motor vehicle
wholesalers and dealers enjoyed strong sales growth after 2007, possibly associated with
purchases by individuals who commute to highly paid jobs in the Alberta oils sand, and
maintain a residence in Newfoundland and Labrador.
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e Thereal GDP in rail transportation surprisingly doubled between 2013 and 2014 in New-
foundland and Labrador (actually as there are no railroads left on the island of New-
foundland, the increased rail transport production must have taken place in Labrador), re-
sulting in real GDP of $57.0 million for the sector in 2018, up from $17.5 million in 2007,
a 11.3 per cent per year growth rate.

e Air transportation enjoyed rapid growth in the 2007-2018 period at 4.9 per cent per year,
compared to only -1.6 per cent in 1997-2007. The growth of long-distance commuting af-
ter 2007 may account for this development.

e The post-2007 construction boom may account for the very rapid growth in real output in
rental and leasing services (except automotive equipment) which rose 11.7 per cent per
year in 2007-2018, compared to 5.7 per cent per year in 1997-2007.

After discussing the sectoral real GDP in Newfoundland and Labrador, we examine the
evolution of the expenditure-based real GDP of Newfoundland and Labrador’s total economy to
understand economic activities in the province.'® Chart 4 shows that the business sector real
GDP (at basic prices) and the total economy real GDP (at market prices)*’ in the province follow
the same trend, with the business sector real GDP at basic prices grew at a faster rate than the
total economy real GDP at market prices from 1997 to 2017.%

16 The expenditure based (nominal and real) GDP consists of six components: (1) consumption, (2) investment, (3)
government spending, (4) exports, (5) imports and (6) statistical discrepancy. Statistics Canada Table 36-10-0222-01
provides data on subcomponents of each of the six components. We group aggregate these subcomponents as fol-
lows. Consumption is comprised of Household final consumption expenditure and Non-profit institutions serving
households' final consumption expenditure. Investment consists of Business gross fixed capital formation, Non-
profit institutions serving households' gross fixed capital formation and Investment in inventories of the business
sector. Government expenditure is the sum of General governments final consumption expenditure, General gov-
ernments gross fixed capital formation and Investment in inventories of the non-business sector. Exports and im-
ports include both international and interprovincial exports and imports.

7 The difference between GDP at basic prices and GDP at market prices is equal to tax and subsidies on products.
Specifically, GDP at basic prices equals to GDP at market prices minus taxes and subsidies on products.

'8 Because the last year available of Statistics Canada’s table for expenditure-based GDP is 2017, analysis related to
expenditure-based GDP ends in 2017.
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Chart 4: Business Sector Real GDP (at Basic Prices) and Total Economy Real GDP (at
Market Prices), Newfoundland and Labrador, 1997-2017 (1997=100)
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA) (Table 36-10-0480-01) and the Provincial and Territorial Gross
Domestic Product by Income and by Expenditure Accounts (Table 36-10-0222-01), Statistics Canada.

From the expenditure perspective, the main driver of the total economy annual real GDP
growth in Newfoundland and Labrador changed during the 1997-2017 period. Specifically, real
exports contributed the most (5.1 percentage points of 5.5 percentage points, or 93.0 per cent) to
the province’s total economy annual real GDP growth during the 1997-2007 sub-period, while
investment accounted for 154.9 per cent (1.3 percentage points of 0.8 percentage points) during
the 2008-2017 sub-period (Table 3). The decline in real exports was responsible for the real GDP
slowdown (-7.0 percentage points of -5.7 percentage points).

Chart 5 shows the annual percentage point contributions from real exports and real in-
vestment to the province’s total economy real GDP from 1997 to 2017.

Table 3: Percentage Point Contribution from Components of Expenditures to Average An-
nual Growth Rate of Real GDP, Total Economy, Newfoundland and Labrador and Canada,
1997-2017

Newfoundland and Labrador
1997-2017 1997-2007 2008-2017 Differences
(contribution to average annual growth, percentage points) (percentage points)

A B C C-B

Gross Domestic Products 2.75 5.45 -0.22 -5.67
Consumption 1.44 1.76 1.08 -0.69
Investment 1.26 1.01 1.54 0.53
Government expenditure 0.50 0.83 0.13 -0.70
Exports 1.76 5.07 -1.88 -6.95
Less: Imports 2.18 3.17 1.09 -2.09

Canada
1997-2017 1997-2007 2008-2017 Differences
(contribution to average annual growth, percentage points) (percentage points)

A B C C-B

Gross Domestic Products 2.48 3.28 1.60 -1.68
Consumption 1.72 2.04 1.37 -0.67
Investment 0.65 1.09 0.17 -0.92
Government expenditure 0.48 0.58 0.37 -0.21
Exports 0.95 1.55 0.29 -1.26
Less: Imports 1.33 1.98 0.61 -1.37

Source: CSLS calculations based on the Provincial and Territorial Gross Domestic Product by Income and by Expenditure Accounts of Statistics
Canada (Table 36-10-0222-01).
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Chart 5: Percentage Point Contribution from Exports and Investment to Real (Expendi-
ture-based) GDP, Total Economy, Newfoundland and Labrador, 1997-2017
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Source: The Provincial and Territorial Gross Domestic Product by Income and by Expenditure Accounts of Statistics Canada (Table 36-10-0222-

o1).

i. GDP Deflator

The GDP deflator or the Implicit Price Deflator (IPD), calculated as nominal GDP di-
vided by real GDP, in the Newfoundland and Labrador business sector grew at a much faster
pace than the national average during the 1997-2015 period (3.54 per cent per year versus 1.89

per cent per year, respectively).® As Chart 6 shows, this is especially true for the 2000-2008 and

the 2009-2015 periods, when the deflator in Newfoundland and Labrador increased at three times
the pace of Canada as a whole (7.11 per cent vs. 3.06 per cent and 2.50 per cent vs. 1.25 per cent

respectively).

9 The GDP deflator or the Implicit Price Deflator (IPD) measures the price level of the economy based on nominal
and real output. However, it includes items that are not usually consumed by a typical consumer such as crude oil
and raw minerals. Also, it only measures domestically-produced goods and services. Therefore, inflation computed
from the IPD does not reflect the inflation faced by a typical consumer. To measure such inflation, we need to use
the consumer price index (CPI) which is based on a typical consumer’s consumption basket.
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Chart 6: GDP Deflator Growth, Newfoundland and Labrador and Canada, Business Sec-
tor, 1997 — 2015 (1997=100)
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Table 36-10-0480-01).

In the previous sub-section, we have seen that the mining and oil and gas extraction sec-
tor had significant influence on Newfoundland and Labrador’s economy with regard to real out-
put. Therefore, it is not surprising that this sector dominated the movement of the GDP deflator
in the province during the 1997-2015 period. As shown in Chart 7, changes in the deflator in the
province’s business sector closely aligned with the movement of the deflator in the mining and
oil and gas extraction sector.?’ Therefore, the mining and oil and gas extraction sector had an es-
sential role in Newfoundland and Labrador’s IPD.*

Chart 7: Percentage Point Contribution from Mining and Oil and Gas Extraction to Busi-
ness Sector GDP Deflator Growth, Newfoundland and Labrador, 1998 — 2015
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Table 36-10-0480-01).

Table 4 details the compound annual growth in the GDP deflators for Newfoundland and
Labrador and Canada at the two-digit NAICS sector level from 1997 to 2015. During the 1997-

% Subsection A of the Appendix provides more details about how to calculate the percentage point contribution
from each subsector to the business sector GDP deflator growth.

?1The Consumer Price Index inflation rate during the 1997-2015 period in Newfoundland and Labrador was 1.88 per
cent per year, which is slightly lower than the national average 1.89 per cent per year.
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2015 period and the 1997-2007 sub-period, mining and oil and gas extraction had the third high-
est and the highest growth (4.8 per cent per year and 12.4 per cent per year respectively) among
subsectors of the business sector in the province because of the rise in the oil price (Chart 32).
During the 2007-2015 period, agriculture, forestry, fishing and hunting had the highest growth in
GDP deflator among subsectors of the business sector (7.1 per cent per year) in the province.

Table 4: GDP Deflator Compound Annual Growth by Two-digit NAICS Sectors, Business
Sector, Newfoundland and Labrador and Canada, 1997 — 2015

Newfoundland and Labrador
1997-2015 1997-2007 2007-2015
(compound annual growth rates, per cent)

Business sector 3.54 5.92 0.65
Agriculture, forestry, fishing and hunting 3.13 0.07 7.09
Mining and oil and gas extraction 4.77 12.36 -4.00
Utilities 1.17 2.41 -0.34
Construction 5.45 5.20 5.77
Manufacturing 2.94 3.62 2.09

Goods-producing sector 4.42 8.42 -0.37
Wholesale trade 0.36 0.94 -0.37
Retail trade 1.85 2.65 0.85
Transportation and warehousing 2.83 3.22 2.36
Information and cultural industries -0.14 -0.72 0.58
Finance and insurance, and holding companies 1.97 2.35 1.50
Real estate, rental and leasing 1.47 1.29 1.68
Professional, scientific and technical services 4.79 3.46 6.46
Administrative and Support, Waste Management and Remediation and Services 3.61 4.21 2.86
Arts, entertainment and recreation 3.43 3.48 3.38
Accommodation and food services 3.06 3.30 2.76
Other private services 3.37 3.60 3.10

Service-producing sector 2.22 2.32 2.09

Business sector without mining and oil and gas 3.61 3.91 3.23

Canada

1997-2015 1997-2007 2007-2015
(compound annual growth rates, per cent)

Business sector 1.89 2.56 1.07
Agriculture, forestry, fishing and hunting 1.70 0.63 3.06
Mining and oil and gas extraction 3.99 12.12 -5.35
Utilities 1.70 1.83 1.54
Construction 3.05 3.69 2.26
Manufacturing 1.17 0.77 1.66

Goods-producing sector 1.97 3.37 0.25
Wholesale trade 0.79 0.79 0.79
Retail trade 1.29 1.63 0.85
Transportation and warehousing 1.83 1.81 1.86
Information and cultural industries 0.59 0.43 0.79
Finance and insurance, and holding companies 1.74 2.29 1.06
Real estate, rental and leasing 1.45 1.36 1.57
Professional, scientific and technical services 2.49 2.59 2.36
Administrative and Support, Waste Management and Remediation and Services 3.19 3.64 2.63
Arts, entertainment and recreation 2.83 3.35 2.19
Accommodation and food services 2.27 2.73 1.69
Other private services 2.76 2.71 2.82

Service-producing sector 1.80 1.97 1.59

Business sector without mining and oil and gas 1.76 1.82 1.69

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Table 36-10-0480-01).
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Table 5: Percentage Point Contribution from Two-digit NAICS Sector to Average Annual
GDP Deflator Growth in the Business Sector, Newfoundland and Labrador and Canada,
1998 — 2015

Newfoundland and Labrador
1998-2015 1998-2007 2008-2015 Differences
(contribution to average annual growth, percentage | (percentage
points) points)
A B C C-B
Business sector 3.98 6.05 1.41 -4.64
Agriculture, forestry, fishing and hunting 0.02 0.00 0.05 0.05
Mining and oil and gas extraction 1.07 2.07 -0.18 -2.25
Utilities 0.03 0.05 0.00 -0.06
Construction 0.19 0.15 0.25 0.10
Manufacturing 0.06 0.15 -0.05 -0.19
Goods-producing sector 1.77 2.66 0.67 -1.98
Wholesale trade 0.00 0.01 -0.01 -0.02
Retail trade 0.07 0.10 0.02 -0.08
Transportation and warehousing 0.05 0.07 0.03 -0.04
Information and cultural industries -0.01 -0.03 0.02 0.04
Finance and insurance, and holding companies 0.07 0.09 0.04 -0.05
Real estate, rental and leasing 0.02 0.02 0.02 0.01
Professional, scientific and technical services 0.07 0.06 0.09 0.03
Administrative and Support, Waste Management and Remedia-
tion and Services 0.03 0.04 0.02 -0.01
Arts, entertainment and recreation 0.00 0.00 0.00 0.00
Accommodation and food services 0.03 0.04 0.03 -0.01
Other private services 0.07 0.08 0.06 -0.02
Service-producing sector 0.43 0.49 0.34 -0.15
Business sector without mining and oil and gas 2,91 3.97 1.59 -2.39
Canada
1998-2015 1998-2007 2008-2015 Differences
(contribution to average annual growth, percentage (percentage
points) points)
D E F F-E
Business sector 1.92 2.57 1.11 -1.46
Agriculture, forestry, fishing and hunting 0.01 0.00 0.02 0.01
Mining and oil and gas extraction 0.08 0.37 -0.29 -0.67
Utilities 0.03 0.03 0.02 -0.01
Construction 0.13 0.14 0.11 -0.03
Manufacturing 0.09 0.09 0.09 0.00
Goods-producing sector 0.53 0.79 0.22 -0.57
Wholesale trade 0.03 0.03 0.02 -0.01
Retail trade 0.04 0.06 0.02 -0.03
Transportation and warehousing 0.05 0.05 0.05 0.00
Information and cultural industries 0.01 0.01 0.02 0.01
Finance and insurance, and holding companies 0.09 0.11 0.06 -0.05
Real estate, rental and leasing 0.04 0.04 0.05 0.01
Professional, scientific and technical services 0.08 0.08 0.08 0.00
Administrative and Support, Waste Management and Remedia-

tion and Services 0.05 0.06 0.05 -0.01
Arts, entertainment and recreation 0.01 0.02 0.01 -0.01
Accommodation and food services 0.03 0.04 0.02 -0.01
Other private services 0.07 0.07 0.08 0.00
Service-producing sector 0.53 0.58 0.47 -0.11
Business sector without mining and oil and gas 1.84 2.20 1.40 -0.80

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Table 36-10-0480-01).

With respect to the contributions to the business sector growth in GDP deflator among
subsectors of the business sector in Newfoundland and Labrador (Table 5), the mining and oil
and gas extraction had the largest positive contributions to the average annual GDP deflator
growth during the 1998-2015 period and the 1998-2007 sub-period (1.1 percentage points of 4.0
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percentage points and 2.1 of 6.1 percentage points respectively) (Table 5). During the 2008-2015
sub-period, the construction sector contributed the most (0.3 of 1.4 percentage points), while the
mining and oil and gas extraction sector had the largest negative contribution (-0.2 percentage
points). As for the difference between growth rates during the 1998-2007 and the 2008-2015 pe-
riod, the mining and oil and gas extraction also contributed most (-2.3 percentage points of -4.6
percentage points).

iil. Nominal GDP

In 2015, nominal GDP of the business sector in Newfoundland and Labrador was
$20,645 million, up from $5,884 million in 1997.% Given such a large increase, it is not surpris-
ing that Newfoundland and Labrador’s business sector nominal GDP had the highest growth rate
(7.2 per cent per year) among all provinces in the 1997-2015 period, followed by Alberta (6.2
per cent per year), while the growth at the national level was 4.4 per cent per year (Panel A of
Chart 9). Newfoundland and Labrador’s share in national business sector nominal output peaked
at 2.0 per cent in 2008, and decreased to 1.5 per cent in 2015 (Chart 10). The high nominal
growth in the province during the 1997-2015 period (Chart 8) stemmed from both higher real an-
nual compound growth (3.4 per cent versus 2.6 per cent) and higher growth in the implicit price
deflator (4.8 per cent versus 2.2 per cent) (Panel A of Chart 11) than the national average.

Chart 8: Nominal GDP, Business Sector, Newfoundland and Labrador and Canada, 1997-
2017 (1997=100)
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Table 36-10-0480-01).

The nominal GDP growth of Newfoundland and Labrador’s business sector during the
1997-2015 period was a combination of the strong growth during the 1997-2007 period (14.0 per

2The nominal GDP of Newfoundland and Labrador’s business sector as a share of the province’s total economy has
been rising throughout the 1997-2008 period except 2001 from 61.5 per cent in 1997 to 80.4 per cent in 2008. It then
tumbled from 80.4 per cent in 2008 to 71.9 per cent in 2009. From 2010 to 2014, the share then fluctuated around 75
per cent in each year. In 2015, the share dropped to 71.4 per cent.
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cent per year) and the below-average growth during the 2007-2015 period (-0.7 per cent per year)
(Panel B and C of Chart 9).

Chart 9: Nominal GDP Compound Annual Growth in Canada and the Provinces, Business
Sector, 1997 — 2015
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Table 36-10-0480-01).

During the 1997-2007 period, business sector nominal GDP growth in Newfoundland and
Labrador was the highest amongst provinces and was 2.3 times the growth in Canada (14.0 per
cent versus 6.1 per cent). This impressive growth came from both higher real GDP growth (7.7
per cent per year versus 3.4 per cent per year in Canada) and higher growth in implicit price de-
flator (5.9 per cent per year versus 2.6 per cent per year in Canada) (Panel B of Chart 11).

During the 2007-2015 period, the nominal GDP growth in the province was the lowest
among provinces in Canada, which was the only province having had a negative growth (-0.7 per
cent per year). This decline in nominal GDP in the province arose from the lower-than-average
growth from the implicit price deflator (0.7 per cent per year versus 1.1 per cent per year) and the
province’s decline in real GDP (-1.4 per cent per year) (Panel C of Chart 11). This real GDP in
the province decline arose mainly from the decline in oil production from 134.5 million barrels
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in 2007 to 62.7 million barrels in 2015.%2

Chart 10: Newfoundland and Labrador’s Nominal GDP as a Share of Canada’s, Business
Sector, 1997 — 2015
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

Chart 11: Nominal GDP Compound Annual Growth Breakdown in Newfoundland and
Labrador and Canada, Business Sector, 1997 — 2015
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% Table 2 provides more details on real GDP growth contribution by sector. Chart 29 contains data on oil production.
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Panel C: 2007 - 2015
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Table 36-10-0480-01).

Chart 12: Mining and Oil and Gas Extraction Nominal GDP as a Share of Nominal GDP in
the Business Sector, 1997 — 2015

e Newfoundland and Labrador
50 - Canada

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Table 36-10-0480-01).

Chart 12 shows that the mining and oil and gas extraction sector predominates the busi-
ness sector nominal GDP in Newfoundland and Labrador from 1997 to 2015. Specifically, min-
ing and oil and gas extraction’s share in the province’s nominal business sector GDP in 1997 was
7.5 per cent. It increased and peaked in 2008 at 61.1 per cent. From 2008 to 2015, the shares had
a downward trend and declined to 25.8 per cent in 2015. No province in Canada is as dominated
by one sector in its economy as Newfoundland and Labrador is.** At the national level, the share
of mining and oil and gas extraction in the business sector nominal GDP also increased, from 5.3
per cent in 1997 and reached the peak at 13.3 per cent in 2008. The share in 2014 decreased
slightly to 11.3 per cent and further dropped to 6.5 per cent in 2015.

* The share of the mining and oil and gas extraction sector in Alberta, another oil-producing province, in nominal
GDP ranged from 18 per cent to 39 per cent in the 1997-2015 period. For Saskatchewan, it ranged from 17 per cent
to 37 per cent in the 1997-2015 period.
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Table 6: Nominal GDP Shares by Two-digit NAICS Sectors, Newfoundland and Labrador
and Canada, 1997, 2007 and 2015

Newfoundland and Labrador Canada NL - Canada
1997 2007 2015 1997 2007 2015 1997 2007 2015
Business sector 100 100 100 100 100 100 - - -
Agriculture, forestry, fishing and hunting 5.68 1.78 2.86 3.23 191 2.44 2.45 -0.13 0.41
Mining and oil and gas extraction 7.51 59.15 25.81 5.30 10.99 6.53 2.21 48.15 19.28
Utilities 5.85 2.38 2.71 3.95 2.98 2.98 1.90 -0.60 -0.27
Construction 10.67 4.43 20.60 7.36 9.12 11.02 331 -4.68 9.58
Manufacturing 9.70 4.70 6.42 23.43 16.76 14.66 -13.73 -12.06 -8.24
Goods-producing Sector 39.41 72.44 58.39 43.26 41.76 37.63 -3.86 30.68 20.76
Wholesale trade 5.07 2.21 3.38 7.03 7.11 7.16 -1.96 -4.90 -3.78
Retail trade 9.78 5.40 7.67 6.36 6.89 6.80 3.42 -1.49 0.87
Transportation and warehousing 7.23 2.77 4.47 6.21 5.48 6.09 1.02 -2.70 -1.62
Information and cultural industries 6.26 241 3.14 3.94 4.15 4.00 2.33 -1.74 -0.85
Finance and insurance, and holding 10.69 3.93 5.11 9.04 9.47 9.96 1.65 -5.54 -4.85
companies
Real estate, rental and leasing 5.73 2.06 3.14 6.23 5.83 6.34 -0.50 -3.76 -3.20
Professional, scientific and technical services 4.02 2.29 4,58 5.64 6.85 8.00 -1.62 -4.56 -3.42
Administrative and Support, Waste 1.69 1.45 1.89 2.77 3.59 3.97 -1.08 -2.14 -2.08
Management and Remediation and Services
Arts, entertainment and recreation 0.58 0.21 0.29 1.05 0.90 0.88 -0.47 -0.70 -0.59
Accommodation and food services 331 1.58 2.68 2.95 2.67 3.02 0.36 -1.09 -0.33
Other private services 6.24 3.23 5.25 5.52 5.30 6.15 0.72 -2.07 -0.90
Service-producing Sector 60.59 27.56 41.61 56.74 58.24 62.37 3.86 -30.68 -20.76
Business sector without mining and oil and gas 92.49 40.85 74.19 94.70 89.01 93.47 -2.21 -48.15 -19.28

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Table 36-10-0480-01).

Table 6 shows the evolution of the predominance of mining and oil and gas extraction in
terms of the Newfoundland and Labrador’s business sector nominal GDP from 1997 to 2015. In
1997, the year when oil production began in the province, mining and oil and gas extraction only
accounted for 7.5 per cent of the province’s business sector nominal GDP. This share is roughly
higher than the national average of 5.3 per cent. In 2007, as the province’s oil production and the
oil price reached the peak (Chart 29 and Chart 32), mining and oil and gas extraction’s share in
the business sector nominal GDP rose to 59.2 per cent, which is about six times as high as the
national average (11.0 per cent). In 2015, as the province’s oil production and the oil price de-
clined, the mining and oil and gas extraction nominal GDP as a share of the province’s business
sector nominal GDP dropped to 25.8 per cent. Although the mining and oil and gas extraction
sector was still the most predominant sector, the share of construction rose by close to four times
from 4.4 per cent in 2007 to 20.6 per cent in 2015. This rise was due to the development of the
Hebron project and the Muskrats Fall project.
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Box 1: Comparison between the Industrial Structure of Newfoundland and Labrador and Canada

Table 6 also reveals the industrial structure of Newfoundland and Labrador and Canada during
the 1997-2015 period. In the province, we observe the predominance of the mining and oil and gas extrac-
tion in the economy. This sector accounted for more than a half of the business sector nominal GDP since
2006 (Chart 12). On the contrary, the industrial structure in Canada was more balanced with increasing
shares from the service sector.

In 1997, the service sector had the largest share of business sector nominal GDP in the province
(60.1 per cent), with finance, insurance and holding companies contributed the most (10.69 per cent). The
finance, insurance and holding companies sector also had the highest share among sub-sectors of the
business sector in the province, followed construction (10.67 per cent) and retail trade (9.8 per cent). In
Canada, manufacturing had the highest share (23.4 per cent), followed by finance, insurance and holding
companies (9.0 per cent) and construction (7.4 per cent). Service sectors also had a higher share in Can-
ada than the goods-producing sector (56.7 per cent versus 43.3 per cent).

The share of the mining and oil and gas extraction sector increased in both the province and Can-
ada in 2007. Specifically, the share in Canada doubled from 5.3 per cent in 1997 to 11.0 per cent in 2007.
In the province, the share increased significantly from 7.5 per cent in 1997 to 59.2 in 2007. Because the
share was more than a half, Newfoundland and Labrador’s economy is dependent on the mining and oil
and gas extraction sector. This drove the share of the goods-producing sector in the province to 72.4 per
cent. On the contrary, the shares of the service sector and the goods-producing sector were much closer in
Canada, with the service sector having a higher share (58.2 per cent versus 41.8 per cent).

In 2015, although the mining and oil and gas extraction sector was still predominant in Newfound-
land and Labrador’s business sector, its share fell from 59.2 per cent in 2007 to 25.8 per cent in 2015. It is
notable that the share of the construction sector increased by 4.7 times from 4.4 per cent in 2007 to 20.6
per cent in 2015 because of various development projects such as the Muskrat Falls and the Hebron oil
field. We also observe a rise in the share of the construction sector in Canada, but it was much milder
(from 9.1 per cent in 2007 to 11.0 per cent in 2015).
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Table 7: Nominal Business Sector GDP Compound Annual Growth by Two-digit NAICS
Sector, Newfoundland and Labrador and Canada, 1997 — 2015

Newfoundland and Labrador
1997-2015 1997-2007 2007-2015
(compound annual growth rates, per cent)
Business sector 7.22 14.02 -0.70
Agriculture, forestry, fishing and hunting 3.20 1.52 5.34
Mining and oil and gas extraction 14.83 40.15 -10.48
Utilities 2.73 4.24 0.88
Construction 11.22 4.43 20.32
Manufacturing 4.80 6.06 3.25
Goods-producing Sector 9.59 21.18 -3.34
Wholesale trade 4.83 4.93 4.71
Retail trade 5.79 7.45 3.75
Transportation and warehousing 4.40 3.61 5.40
Information and cultural industries 3.20 3.64 2.65
Finance and insurance, and holding companies 2.92 3.17 2.61
Real estate, rental and leasing 3.70 2.95 4.63
Professional, scientific and technical services 7.99 7.78 8.26
Administrative and Support, Waste Management and Remediation and 7.90 12.33 2.61
Services
Arts, entertainment and recreation 3.21 2.94 3.54
Accommodation and food services 5.98 5.91 6.08
Other private services 6.20 6.75 5.51
Service-producing Sector 5.01 5.38 4.54
Business sector without mining and oil and gas 5.92 5.07 7.01
Canada
1997-2015 1997-2007 2007-2015
(compound annual growth rates, per cent)
Business sector 4.43 6.08 2.40
Agriculture, forestry, fishing and hunting 2.82 0.66 5.59
Mining and oil and gas extraction 5.64 14.10 -4.05
Utilities 2.80 3.15 2.38
Construction 6.80 8.37 4.87
Manufacturing 1.74 2.59 0.70
Goods-producing Sector 3.62 5.70 1.08
Wholesale trade 4.53 6.19 2.48
Retail trade 4.82 6.93 2.23
Transportation and warehousing 4.32 4.75 3.78
Information and cultural industries 4.52 6.64 1.93
Finance and insurance, and holding companies 5.00 6.58 3.05
Real estate, rental and leasing 4,53 5.37 3.49
Professional, scientific and technical services 6.47 8.15 4.41
Administrative and Support, Waste Management and Remediation and 6.55 8.88 3.71
Services
Arts, entertainment and recreation 3.43 4.55 2.06
Accommodation and food services 4.55 5.04 3.96
Other private services 5.05 5.63 433
Service-producing Sector 4.98 6.36 3.28
Business sector without mining and oil and gas 4.35 5.42 3.03

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Table 36-10-0480-01).

Mining and oil and gas extraction in Newfoundland and Labrador had the highest growth
among all two-digit NAICS subsectors of the business sector during the 1997-2015 period (14.8
per cent per year) (Table 7). The rapid growth of the mining and oil and gas extraction sector re-
sulted in the rapid growth of the goods-producing sector in the province (9.6 per cent per year),
which is almost double of the growth in the service sector (5.0 per cent per year). In contrast, in
Canada, the service sector had higher growth in nominal GDP than the goods-producing sector
(5.0 per cent per year versus 3.6 per cent per year).
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During the 1997-2007 period, the growth of mining and oil and gas extraction’s nominal
GDP was extremely strong (40.2 per cent per year) in Newfoundland and Labrador. As a result,
the growth of the goods-producing sector in the province was almost four times that of the ser-
vice sector (21.2 per cent per year versus 5.4 per cent per year). In Canada, the growth of the
mining and oil and gas extraction was also the highest (14.1 per cent per year). However, unlike
Newfoundland and Labrador, this did not result in the growth of the goods-producing sector in
Canada to higher than the service sector (5.7 per cent per year versus 6.4 per cent per year).

During the 2007-2015 period, although the nominal GDP of the mining and oil and gas
extraction sector in both Newfoundland and Labrador and Canada declined, the decline in Can-
ada was much more moderate than that in the province (-4.1 per cent per year versus -10.5 per
cent per year). Because of various development projects in Newfoundland and Labrador such as
the Muskrat Falls and the Hebron oil field, nominal GDP of the construction sector during the
2007-2015 period grew 4.6 times faster than the 1997-2007 period (4.4 per cent per year versus
20.3 per cent per year), which only partially offset the decline in the mining and oil and gas ex-
traction sector. On the other hand, the service sector grew at a slower rate than the 1997-2007
period in the province (5.4 per cent per year versus 4.5 per cent per year). Without mining and
oil and gas extraction, the business sector grew at a rate of 7.0 per cent per year during the 2007-
2015 period, compared with the business sector average of -0.7 per cent per year. In Canada,
while we also observe a higher growth of the service sector than the goods-producing sector (3.3
per cent per year versus 1.1 per cent per year) during the 2007-2015 period, we do not observe
the acceleration of the service sector growth (6.4 per cent per year during the 1997-2007 period
versus 3.3 per cent during the 2007-2015 period).
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Table 8: Percentage Point Contribution from Two-digit NAICS Sectors to Business Sector
Average Annual Growth in Nominal GDP, Newfoundland and Labrador and Canada,

1998 — 2015
Newfoundland and Labrador
1998-2015 1998-2007 2008-2015 Differences
(contribution to average annual growth, percentage points) (percentage points)
A B C C-B
Business sector 8.26 14.23 0.80 -13.43
Agriculture, forestry, fishing and hunting 0.12 0.11 0.12 0.01
Mining and oil and gas extraction 4.73 10.77 -2.83 -13.61
Utilities 0.11 0.17 0.04 -0.14
Construction 0.97 0.28 1.83 1.55
Manufacturing 0.32 0.47 0.13 -0.34
Goods-producing Sector 6.25 11.81 -0.71 -12.53
Wholesale trade 0.15 0.17 0.13 -0.04
Retail trade 0.43 0.59 0.24 -0.35
Transportation and warehousing 0.15 0.13 0.18 0.06
Information and cultural industries 0.16 0.22 0.07 -0.15
Finance and insurance, and holding companies 0.17 0.21 0.13 -0.08
Real estate, rental and leasing 0.11 0.11 0.11 0.00
Professional, scientific and technical services 0.28 0.30 0.25 -0.05
Administrative and Support, Waste 0.14 0.21 0.04 -0.17
Management and Remediation and Services
Arts, entertainment and recreation 0.01 0.00 0.01 0.01
Accommodation and food services 0.14 0.16 0.12 -0.04
Other private services 0.28 0.32 0.22 -0.10
Service-producing Sector 2.01 2.41 1.51 -0.90
Business sector without mining and oil and gas 3.53 3.45 3.63 0.18
Canada
1998-2015 1998-2007 2008-2015 Differences
(contribution to average annual growth, percentage points) (percentage points)
A B C C-B
Business sector 4.52 6.11 2.54 -3.56
Agriculture, forestry, fishing and hunting 0.08 0.04 0.12 0.08
Mining and oil and gas extraction 0.49 1.06 -0.23 -1.30
Utilities 0.09 0.10 0.07 -0.03
Construction 0.57 0.62 0.50 -0.12
Manufacturing 0.40 0.64 0.10 -0.55
Goods-producing Sector 1.62 2.47 0.56 -1.91
Wholesale trade 0.32 0.43 0.18 -0.24
Retail trade 0.32 0.45 0.15 -0.30
Transportation and warehousing 0.25 0.28 0.21 -0.06
Information and cultural industries 0.19 0.28 0.08 -0.19
Finance and insurance, and holding companies 0.46 0.59 0.29 -0.30
Real estate, rental and leasing 0.27 0.32 0.21 -0.11
Professional, scientific and technical services 0.43 0.52 0.33 -0.19
Administrative and Support, Waste 0.22 0.28 0.14 -0.14
Management and Remediation and Services
Arts, entertainment and recreation 0.03 0.05 0.02 -0.03
Accommodation and food services 0.13 0.14 0.11 -0.03
Other private services 0.28 0.31 0.25 -0.06
Service-producing Sector 2.90 3.64 1.99 -1.65
Business sector without mining and oil and gas 4.03 5.04 2.77 -2.27

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Table 36-10-0480-01).

Table 8 shows the percentage point contribution from each sector to the business sector
nominal GDP average annual per cent growth in Newfoundland and Labrador and Canada. Dur-
ing the 1998-2015 period, goods-producing sectors contributed more to the business sector
growth than the service sector in Newfoundland and Labrador (6.3 percentage points versus 2.0
percentage points of 8.3 percentage points). The mining and oil and gas extraction sector con-
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tributed the most to the goods-producing sector (4.7 percentage points) while retail trade was the
top contributor among subsectors of the service sector (0.4 percentage points of 2.0 percentage
points).

During the 1998-2007 period, the mining and oil and gas extraction sector alone contrib-
uted 75.7 per cent of the business sector nominal GDP average annual growth (10.8 percentage
points of 14.2 percentage points) in the province. Therefore, the goods sector in the province had
a much higher contribution than the service sector (11.8 percentage points versus 2.4 percentage
points). Among all subsectors of the service sector, retail trade contributed the most (0.6 percent-
age points).

During the 2008-2015 period, the mining and oil and gas extraction sector was the only
subsector that had negative contribution (-2.8 percentage points) among two-digit NAICS sub-
sectors in the province. On the other hand, the construction sector contributed the most to the
business sector nominal GDP growth in the province (1.8 percentage points of 0.8 percentage
points), but this sector’s contribution only partially offset the negative contribution from mining
and oil and gas extraction. Because of the negative contributions from mining and oil and gas
extraction, the goods sector still contributed negatively to the business sector while the service
sector made positive contributions (-0.7 percentage points versus 1.5 percentage points).

Between the 1998-2007 and the 2007-2015 sub-periods, the business sector nominal GDP
slowdown in the province was larger than the national average (-13.4 percentage points versus
-3.6 percentage points). In particular, in Newfoundland and Labrador, the mining and oil and gas
extraction alone accounted for 101.3 per cent of the slowdown (-13.6 percentage points).

Compared with Canada, the goods-producing sector in Newfoundland and Labrador had
a more important role in the nominal GDP growth, especially during the 1998-2007 period (83.0
per cent, or 11.8 percentage points of 14.2 percentage points versus 40.4 per cent, or 2.5 0of 6.1
percentage points) and the 1998-2015 period (52.2 per cent versus 24.1 per cent). Moreover, con-
tributions to the business sector growth pattern in Canada were not dominated by any one sector,
unlike Newfoundland and Labrador.

The above analysis shows the substantial weight of the mining and oil and gas extraction
sector in Newfoundland and Labrador’s business sector. Specifically, this sector accounted for
the largest share of the province’s business sector nominal GDP in 2015 (25.8 per cent) and con-
tributed the most to the business sector nominal GDP growth slowdown between the 1998-2007
and the 2008-2015 sub-periods (-13.6 percentage points of -13.4 percentage points). We then ex-
amine the evolution of the expenditure-based nominal GDP in Newfoundland and Labrador to
understand the flow in the province’s total economy.
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Table 9: Expenditures as a share of Total Economy Nominal GDP, Newfoundland and
Labrador and Canada, 1997-2015

Newfoundland and Labrador

1997 2007 2015 Differences
(contribution to average annual growth, percentage points) (percentage points)
A B C C-B
Gross Domestic Products 100 100 100 =
Consumption 69.14 39.94 52.24 12.30
Investment 25.99 13.23 30.67 17.45
Government expenditure 34.39 23.26 27.35 4.09
Exports 41.22 71.71 50.06 -21.65
Less: Imports 70.13 48.11 60.23 12.12
Canada
1997 2007 2015 Differences
(contribution to average annual growth, percentage points) (percentage points)
A B C C-B
Gross Domestic Products 100 100 100 =
Consumption 56.76 54.68 57.76 3.09
Investment 18.38 20.21 20.05 -0.16
Government expenditure 22.83 23.06 24.78 1.72
Exports 57.13 53.68 50.14 -3.54
Less: Imports 55.23 51.56 52.66 1.10

Source: CSLS calculations based on the Provincial and Territorial Gross Domestic Product by Income and by Expenditure Accounts of Statistics

Canada (Table 36-10-0222-01).

From the expenditure perspective, the compositions of Newfoundland and Labrador’s
nominal GDP changed between 1997 and 2007 and between 2007 and 2015 (Table 9). In 1997,
consumption had the highest nominal GDP share in the province (69.1 per cent). As oil produc-
tion in the province and oil price rose, in 2007, exports accounted for most of the province’s
nominal GDP (71.7 per cent). Although the share from exports was still significant in 2015 (50.1
per cent), investment as a share of the province’s total economy nominal GDP doubled from 13.2
per cent in 2007 to 30.7 per cent in 2015.

Table 10: Expenditure-based Nominal GDP Growth by Expenditure, Total Economy, New-
foundland and Labrador and Canada, 1997-2015

Newfoundland and Labrador

1997-2015 1997-2007 2007-2015 Differences
(compound annual growth rate, per cent) (percentage points)
A B C C-B
Gross Domestic Products 6.10 10.49 0.86 -9.63
Consumption 4.56 4.59 4.51 -0.08
Investment 7.90 3.27 13.98 10.71
Government expenditure 5.06 6.25 3.58 -2.67
Exports 6.74 16.78 -4.61 -21.39
Less: Imports 5.46 6.41 4.28 -2.12
Canada
1997-2015 1997-2005 2007-2015 Differences
(compound annual growth rate, per cent) (percentage points)
A B C C-B
Gross Domestic Products 4.47 5.70 2.95 -2.75
Consumption 4.57 5.31 3.66 -1.64
Investment 4.98 6.71 2.85 -3.86
Government expenditure 4.95 5.81 3.88 -1.92
Exports 3.72 5.04 2.08 -2.96
Less: Imports 4.19 4.98 3.22 -1.75

Source: CSLS calculations based on the Provincial and Territorial Gross Domestic Product by Income and by Expenditure Accounts of Statistics

Canada (Table 36-10-0222-01).
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The total economy nominal GDP growth during the 1997-2015 period in Newfoundland
and Labrador was higher than the national average (6.1 per cent per year versus 4.5 per cent per
year) (Table 10). Among all types of expenditures, the province’s investment and exports had the
most rapid growth. Specifically, the growth in exports was about twice as high as the national
average (4.7 per cent per year versus 3.7 per cent per year) and the growth in investment was
about 1.5 times as high as the national average (7.9 per cent per year versus 5.0 per cent per year).
Growth rates of other expenditures in the province were close to the national averages.

During the 1997-2007 sub-period, the province’s total economy nominal GDP grew at
10.5 per cent per year, which is almost twice as high as the national average (10.5 per cent per
year versus 5.7 per cent per year). The province’s growth in exports was particularly impressive,
which was 332.9 per cent of the national average (16.8 per cent per year versus 5.0 per cent per
year). This dramatic growth was due to the beginning of the province’s oil production in 1997
and the rising oil price from 1997 to 2007.

During the 2007-2015 sub-period, while the province’s exports declined at an annual rate
of 4.6 per cent, the province’s investment grew at 14.0 per cent per year. The decline in exports
was not a surprise because of the decline in oil prices and the province’s oil production. This
drop in exports seemed to have impacted other expenditures except investment, as the growth of
these expenditures decelerated. On the other hand, the drastic rise in the province’s investment
was due to a number of development projects such as the Hebron project and the Muskrats Falls
project. As a result, the growth in the province’s investment also accelerated by 10.7 percentage
points.

Table 11: Percentage Point Contribution from Expenditures to Average Annual Growth in
Expenditure-based Nominal GDP, Total Economy, Newfoundland and Labrador and Can-
ada, 1998-2015

Newfoundland and Labrador
1998-2015 1998-2007 2008-2015 Differences
(contribution to average annual growth, percentage points) (percentage points)

A B c C-B

Gross Domestic Products 6.60 10.59 1.61 -8.99
Consumption 2.36 2.63 2.02 -0.61
Investment 1.70 0.69 2.95 2.25
Government expenditure 1.50 1.95 0.93 -1.02
Exports 4.54 9.55 -1.73 -11.27
Less: Imports 3.52 4.29 2.56 -1.73

Canada
1998-2015 1998-2007 2008-2015 Differences
(contribution to average annual growth, percentage points) (percentage points)

A B C C-B

Gross Domestic Products 4.52 5.71 3.02 -2.70
Consumption 2.55 2.94 2.06 -0.88
Investment 0.95 1.23 0.61 -0.62
Government expenditure 1.16 1.32 0.96 -0.36
Exports 2.15 2.99 1.10 -1.89
Less: Imports 2.28 2.74 1.70 -1.04

Source: CSLS calculations based on the Provincial and Territorial Gross Domestic Product by Income and by Expenditure Accounts of Statistics
Canada (Table 36-10-0222-01).
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Among all types of expenditures, exports contributed the most to the average annual
growth in the province’s nominal GDP during the 1998-2015 period (4.5 percentage points of 6.6
percentage points, or 68.8 per cent of the growth) and the 1998-2015 sub-period (9.6 percentage
points of 10.6 percentage points, or 90.2 per cent of the growth) (Table 11). The significant con-
tribution from exports during the two periods was due to the province’s oil production and the
resultant oil exports since 1997 and the rise in oil prices.

During the 2008-2015 sub-period, investment contributed the most to the average annual
nominal GDP growth in the total economy (3.0 percentage points of 1.6 percentage points) be-
cause of various development projects in the province as mentioned. On the other hand, contribu-
tions from the province’s exports declined by 11.3 percentage points compared with the 1997-
2007 sub-period from 9.6 percentage points to -1.7 percentage points. This decline accounted for
125.4 per cent of the slowdown (11.3 percentage points of 9.0 percentage points) between the
1998-2007 and the 2008-2015 sub-periods.

B. Labour Input

In this section, we analyze labour input trends in Newfoundland and Labrador, and compare
them to trends observed at the national level. We focus mainly on the number of hours worked in
the business sector and at the two-digit NAICS level, but also on the number of jobs, average
weekly hours worked. We end this sub-section with a discussion about compensation of labour
inputs.

Chart 13: Labour Input, Business Sector, Newfoundland and Labrador, 1997-2018
(1997=100)
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Panel B: Average Weekly Hours Worked per Worker
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

In general, hours worked is a better measure of labour input than number of jobs, because
they take changes in the length of the work week and shifts from full-time employment to part-
time employment into account. However, growth rate differences are relatively small (Chart 13).
Since employment is an important indicator of well-being, we analyze trends in the number of
jobs as follows.

I Number of Jobs

During the 1997-2018 period, the number of jobs in Newfoundland and Labrador’s busi-
ness sector grew at a compound annual rate of 1.0 per cent (Panel A of Chart 13). The growth in
the province was particularly fast during the 2009-2013 period (5.4 per cent per year), three
times the national average of 1.68 per cent per year.”® Such impressive growth was driven by
project development and related independent businesses, increasing consumer and public sector
spending (Department of Finance, Newfoundland and Labrador, 2012 and 2013). However, in
the 2013-2018 period, the number of jobs in Newfoundland and Labrador’s business sector de-
clined every year at an annual rate of -2.2 per cent when the growth in Canada was 1.1 per cent.

% The number of jobs in the non-business sector in Newfoundland and Labrador grew from 61,800 jobs in 1997 to
71,780 jobs in 2018. The number was quite stable throughout the 1997-2018 period (an average change of 0.74 per
cent per year).
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This decline was due to the lower level of mining activity at Vale’s nickel processing site and the
closure of Wabush Mines (Department of Finance, Newfoundland and Labrador, 2017).%°

Chart 14: Newfoundland and Labrador’s Number of Jobs, Hours Worked, Real GDP and
Nominal GDP as a Share of Canada’s, Business Sector, 1997 — 2018
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

Chart 14 shows that there is no significant correlation between the growth of the real
business sector output and employment in Newfoundland and Labrador during the 1997-2018
period.”” For instance, in the last subsection, we identified 2002 as an exceptional year in terms
of real business sector GDP growth (22.4 per cent) because of the beginning of the oil production
at the Terra Nova offshore oil platform. However, the number of jobs in the province barely in-
creased in 2002 (0.5 per cent). The same development occurred in 2007, 2010 and 2011. On the
other hand, while the business sector nominal output growth rates in the province were around 20
per cent in these three years, the number of jobs in the province’s business sector stayed practi-
cally the same. The low correlation between business sector output, either nominal or real, and
business sector employment in Newfoundland and Labrador was due to the dominance of mining
and oil and gas extraction in the province’s output but the disproportionately low employment
shares (3.8 per cent in 2018), as shown in Table 13. For example, in 2007, the mining and oil and
gas extraction accounted for 59.2 per cent of the province’s business sector nominal GDP but it
was only responsible for 3.2 per cent of the business sector employment in the province.

% Specifically, the total number of jobs in Newfoundland and Labrador’s construction sector fell from 33,065 jobs
in 2015 to 26,425 jobs in 2018, and the total number of jobs in the mining and oil and gas extraction sector in the
province dropped from 7,185 in 2013 to 5,660 in 2018.

“"The Pearson correlation coefficient between the business sector real output annual growth and the annual growth
in the business sector number of jobs in Newfoundland and Labrador throughout the 1998-2017 period was 0.29,
which is a weak positive linear correlation. However, the coefficient for Canada was 0.87, a very strong positive
linear correlation. This weak relationship in Newfoundland and Labrador is due to the importance on changes in the
mining and oil and gas industry for real output and the relatively limited employment in the sector.
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As illustrated in Chart 14, the Newfoundland and Labrador shares of business sector na-
tional employment were practically the same in 1997 and 2018. Chart 14 also shows hours
worked in the province’s business sector as a share of Canada’s. Both the business sector hours
worked and business sector numbers of jobs in the province as a share of Canada follow closely
with each other throughout the 1997-2018 period, with the former one consistently higher than
the latter one, which reflects higher average hours worked in the province than in Canada.

Table 12 shows shares of the employment in Newfoundland and Labrador as a share of
Canada’s of the two-digit NAICS subsectors of the business sector in 1997, 2007 and 2018. The
shares in all sectors are around one to two per cent, which is consistent with Newfoundland and
Labrador’s population relative to Canada’s.

Table 13 shows the employment shares in the business sector and subsectors of the
business sector in Newfoundland and Labrador and Canada in 1997, 2007 and 2018. The service
sector had higher employment shares than the goods-producing sector in the province in 1997,
2007 and 2018, although the service sector had lower real output. In 2018, the employment share
of the goods-producing sector in the province rose significantly from 25.4 per cent in 2007 to
30.6 per cent because the employment shares in the construction sector increased by a factor of
two from 8.5 per cent to 17.7 per cent. This increase in the construction employment in the prov-
ince in 2018 was attributable to various public sector infrastructure and commercial projects such
as the Muskrat Falls project.

Table 12: Employment Levels by Two-digit NAICS Sector, Business Sector, Newfoundland
and Labrador and Canada, 1997 — 2018

Newfoundland and Labrador Canada
1997 2007 2018 1997 2007 2018
Business sector 122,125 144,225 149,745 10,980,460 13,272,825 14,695,255
Agriculture, forestry, fishing and hunting 7,000 5,115 3,050 541,880 417,940 384,320
Mining and oil and gas extraction 3,190 4,670 5,660 134,445 212,775 236,875
Utilities 2,525 2,575 2,015 87,550 100,785 104,500
Construction 12,495 12,195 26,425 866,470 1,228,625 1,541,895
Manufacturing 10,480 12,125 8,660 1,910,635 1,871,845 1,585,180
Goods-producing Sector 35,690 36,680 45,810 3,540,980 3,831,970 3,852,770
Wholesale trade 6,265 6,315 5,810 725,630 844,155 836,920
Retail trade 23,065 29,915 28,085 1,507,825 1,839,570 2,049,870
Transportation and warehousing 8,020 8,515 9,385 632,150 752,880 854,555
Information and cultural industries 3,330 4,405 2,085 236,570 324,220 337,610
Finance and insurance, and holding companies 9,680 10,255 7,855 817,555 1,010,465 1,069,185
Real estate, rental and leasing 2,095 2,155 2,430 212,590 327,120 370,745
Professional, scientific and technical services 3,975 6,950 7,770 631,225 1,006,790 1,230,070
Administrative and Support, Waste Management 4,005 6,775 5,960 548,660 856,505 1,003,790
and Remediation and Services
Arts, entertainment and recreation 1,330 2,200 2,045 188,195 271,500 327,670
Accommodation and food services 11,270 13,090 14,550 929,490 998,025 1,299,170
Other private services 13,400 16,970 17,960 1,009,590 1,209,625 1,462,900
Service-producing Sector 86,435 107,545 103,935 7,439,480 9,440,855 10,842,485
Business sector without mining and oil and gas 118,935 139,555 144,085 10,846,015 13,060,050 14,458,380

61




1997
Business sector 1.11
Agriculture, forestry, fishing and hunting 1.29
Mining and oil and gas extraction 2.37
Utilities 2.88
Construction 1.44
Manufacturing 0.55
Goods-producing Sector 1.01
Wholesale trade 0.86
Retail trade 1.53
Transportation and warehousing 1.27
Information and cultural industries 1.41
Finance and insurance, and holding companies 1.18
Real estate, rental and leasing 0.99
Professional, scientific and technical services 0.63
Administrative and Support, Waste Management 0.73
and Remediation and Services
Arts, entertainment and recreation 0.71
Accommodation and food services 1.21
Other private services 1.33
Service-producing Sector 1.16
Business sector without mining and oil and gas 1.10

NL / Canada
2007
1.09
1.22
2.19
2.55
0.99
0.65
0.96
0.75
1.63
1.13
1.36
1.01
0.66
0.69
0.79

0.81
131
1.40
1.14
1.07

2017
1.02
0.79
2.39
1.93
1.71
0.55
1.19
0.69
1.37
1.10
0.62
0.73
0.66
0.63
0.59

0.62
1.12
1.23
0.96
1.00

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

Table 13: Employment Shares by Sector in the Business Sector, Newfoundland and Labra-

dor and Canada, 1997, 2007 and 2018

Newfoundland and Labrador
1997 2007 2018
(per c
A B C
Business sector 100 100 100
Agriculture, forestry, fishing and hunting 5.73 3.55 2.04
Mining and oil and gas extraction 2.61 3.24 3.78
Utilities 2.07 1.79 1.35
Construction 10.23 8.46  17.65
Manufacturing 8.58 8.41 5.78
Goods-producing Sector 29.22 25.43 30.59
Wholesale trade 5.13 4.38 3.88
Retail trade 18.89 20.74 18.76
Transportation and warehousing 6.57 5.90 6.27
Information and cultural industries 2.73 3.05 1.39
Finance and insurance, and holding 7.93 7.11 5.25
companies
Real estate, rental and leasing 1.72 1.49 1.62
Professional, scientific and technical services 3.25 4.82 5.19
Administrative and Support, Waste 3.28 4.70 3.98
Management and Remediation and Services
Arts, entertainment and recreation 1.09 1.53 1.37
Accommodation and food services 9.23 9.08 9.72
Other private services 10.97 11.77 11.99
Service-producing Sector 70.78 74.57 69.41
Business sector without mining and oil and gas 97.39 96.76  96.22

1997
ent)
D
100
493
1.22
0.80
7.89
17.40
32.25
6.61
13.73
5.76
2.15
7.45

1.94
5.75
5.00

1.71

8.46

9.19
67.75
98.78

Canada
2007

E
100
3.15
1.60
0.76
9.26
14.10
28.87
6.36
13.86
5.67
2.44
7.61

2.46
7.59
6.45

2.05

7.52

9.11
71.13
98.40

2018

F
100
2.62
1.61
0.71
10.49
10.79
26.22
5.70
13.95
5.82
2.30
7.28

2.52
8.37
6.83

2.23

8.84

9.95
73.78
98.39

NL - Canada Gap
1997 2007 2018

G=A-D  H=B-E I=B-F

0.80 0.40 -0.58
1.39 1.63 2.17
1.27 1.03 0.63
2.34 -0.80 7.15
-8.82 -5.70 -5.00
-3.02 -3.44 4.37
-1.48 -1.98 -1.82
5.15 6.88 4.81
0.81 0.23 0.45
0.57 0.61 -0.91
0.48 -0.50 -2.03
-0.22 -0.97 -0.90
-2.49 -2.77 -3.18
-1.72 -1.76 -2.85
-0.62 -0.52 -0.86
0.76 1.56 0.88
1.78 2.65 2.04
3.02 3.44 -4.37
-1.39 -1.63 -2.17

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).
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Table 14: Employment Compound Annual Growth by Two-digit NAICS Sector, Business
Sector, Newfoundland and Labrador and Canada, 1997 — 2018

Newfoundland and Labrador
1997-2018 1997-2007 2007-2018
(per cent)

Business sector 0.98 1.68 0.34
Agriculture, forestry, fishing and hunting -3.88 -3.09 -4.59
Mining and oil and gas extraction 2.77 3.88 1.76
Utilities -1.07 0.20 -2.20
Construction 3.63 -0.24 7.28
Manufacturing -0.90 1.47 -3.01

Goods-producing Sector 1.20 0.27 2.04
Wholesale trade -0.36 0.08 -0.75
Retail trade 0.94 2.63 -0.57
Transportation and warehousing 0.75 0.60 0.89
Information and cultural industries -2.20 2.84 -6.57
Finance and insurance, and holding companies -0.99 0.58 -2.39
Real estate, rental and leasing 0.71 0.28 1.10
Professional, scientific and technical services 3.24 5.75 1.02
Administrative and Support, Waste Management and Remediation and Services 191 5.40 -1.16
Arts, entertainment and recreation 2.07 5.16 -0.66
Accommodation and food services 1.22 1.51 0.97
Other private services 1.40 2.39 0.52

Service-producing Sector 0.88 2.21 -0.31

Business sector without mining and oil and gas 0.92 1.61 0.29

Canada
1997-2018 1997-2007 2007-2018
(per cent)

Business sector 1.40 1.91 0.93
Agriculture, forestry, fishing and hunting -1.62 -2.56 -0.76
Mining and oil and gas extraction 2.73 4.70 0.98
Utilities 0.85 1.42 0.33
Construction 2.78 3.55 2.09
Manufacturing -0.89 -0.20 -1.50

Goods-producing Sector 0.40 0.79 0.05
Wholesale trade 0.68 1.52 -0.08
Retail trade 1.47 2.01 0.99
Transportation and warehousing 1.45 1.76 1.16
Information and cultural industries 1.71 3.20 0.37
Finance and insurance, and holding companies 1.29 2.14 0.51
Real estate, rental and leasing 2.68 4.40 1.14
Professional, scientific and technical services 3.23 4.78 1.84
Administrative and Support, Waste Management and Remediation and Services 2.92 4.55 1.45
Arts, entertainment and recreation 2.68 3.73 1.72
Accommodation and food services 1.61 0.71 2.43
Other private services 1.78 1.82 1.74

Service-producing Sector 1.81 241 1.27

Business sector without mining and oil and gas 1.38 1.87 0.93

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

Table 14 shows the compound annual growth of employment of each two-digit NAICS
subsector of the business sector in Newfoundland and Labrador and Canada from 1997 to 2018.
Although the real GDP growth of the mining and oil and gas extraction sector was much higher
than the national average during the 1997-2007 period (24.7 per cent per year versus 1.8 per cent
per year), the employment growth of this sector in the province was lower than the national aver-
age (3.9 per cent per year versus 4.7 per cent per year).

63




During the 2007-2018 period, despite the decline in the mining and oil and gas extraction
real GDP in the province (-3.4 per cent per year), employment of this sector in the province grew
at 1.8 per cent per year. In addition, the construction sector had the largest growth in employ-
ment among two-digit NAICS subsectors of the business sector in the province during the 2007-
2018 period (7.3 per cent per year), which was higher than the national average by a factor 3.5
(2.1 per cent per year versus 7.3 per cent per year). As for the service sector, there was a slight
contraction in the province’s employment (-0.3 per cent per year) while Canada’s employment in
the service sector increased at 1.3 per cent per year.

Table 15 shows the percentage point contribution from each two-digit NAICS subsectors
to the average annual employment growth in the business sector in Newfoundland and Labrador
and Canada. The sum of contributions from all subsectors of the business sector except mining
and oil and gas extraction in the province was very close to the business sector average annual
growth during the 1998-2018 period, the 1998-2007 and the 2008-2018 sub-periods. This charac-
teristic is consistent with the low share of mining and oil and gas extraction employment in the
province’s business sector.

Another characteristic is the higher employment growth contributions from the service
sector than the goods sector during the 1998-2018 period and the 1998-2007 and the 2008-2018
sub-periods. The service sector’s contribution to the province’s business sector employment av-
erage annual growth was higher than the goods sector during the 1998-2018 period and the 1998-
2007 sub-period (0.7 percentage points versus 0.3 percentage points and 1.6 percentage points
versus 0.1 percentage points respectively). However, during the 2008-2018 sub-period, the con-
struction sector had the largest positive contribution among subsectors of the business sector (0.9
percentage points of 0.4 percentage points), which was large enough to offset the negative con-
tributions from other goods sectors except mining and oil and gas extraction.
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Table 15: Percentage Point Contribution from Two-digit NAICS Sectors to Business Sector
Average Annual Growth in Employment, Newfoundland and Labrador and Canada,
1998 - 2018

Newfoundland and Labrador
1998-2018 1998-2007 2008-2018 Differences
(contribution to average annual growth, percentage (percentage
points) points)
A B C C-B
Business sector 1.04 1.71 0.44 -1.27
Agriculture, forestry, fishing and hunting -0.13 -0.14 -0.12 0.02
Mining and oil and gas extraction 0.09 0.11 0.07 -0.04
Utilities -0.01 0.01 -0.03 -0.04
Construction 0.44 -0.03 0.86 0.88
Manufacturing -0.04 0.14 -0.21 -0.35
Goods-producing Sector 0.34 0.09 0.57 0.47
Wholesale trade -0.01 0.01 -0.02 -0.03
Retail trade 0.20 0.51 -0.08 -0.59
Transportation and warehousing 0.05 0.04 0.05 0.01
Information and cultural industries -0.04 0.08 -0.14 -0.22
Finance and insurance, and holding companies -0.05 0.04 -0.13 -0.17
Real estate, rental and leasing 0.01 0.01 0.02 0.01
Professional, scientific and technical services 0.14 0.23 0.05 -0.18
Administrative and Support, Waste Management and 0.08 0.21 -0.05 -0.26
Remediation and Services
Arts, entertainment and recreation 0.03 0.07 -0.01 -0.08
Accommodation and food services 0.12 0.14 0.10 -0.04
Other private services 0.17 0.28 0.08 -0.20
Service-producing Sector 0.70 1.61 -0.13 -1.74
Business sector without mining and oil and gas 0.95 1.60 0.37 -1.22
Canada
1998-2018 1998-2007 2008-2018 Differences
(contribution to average annual growth, percentage (percentage
points) points)
A B C C-B
Business sector 1.40 1.92 0.94 -0.98
Agriculture, forestry, fishing and hunting -0.06 -0.11 -0.02 0.08
Mining and oil and gas extraction 0.04 0.06 0.02 -0.04
Utilities 0.01 0.01 0.00 -0.01
Construction 0.25 0.29 0.21 -0.08
Manufacturing -0.11 -0.02 -0.20 -0.18
Goods-producing Sector 0.12 0.24 0.01 -0.23
Wholesale trade 0.04 0.10 -0.01 -0.11
Retail trade 0.20 0.27 0.14 -0.13
Transportation and warehousing 0.08 0.10 0.07 -0.03
Information and cultural industries 0.04 0.08 0.01 -0.07
Finance and insurance, and holding companies 0.10 0.16 0.04 -0.12
Real estate, rental and leasing 0.06 0.09 0.03 -0.07
Professional, scientific and technical services 0.23 0.31 0.15 -0.17
Administrative and Support, Waste Management and 0.17 0.26 0.10 -0.17
Remediation and Services
Arts, entertainment and recreation 0.05 0.07 0.04 -0.04
Accommodation and food services 0.13 0.06 0.20 0.14
Other private services 0.17 0.17 0.17 0.00
Service-producing Sector 1.28 1.68 0.93 -0.75
Business sector without mining and oil and gas 1.37 1.85 0.92 -0.93

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).
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Detailed Employment Developments and Implications for Productivity

Statistics Canada Table 36-10-0480-01% provides estimates for jobs for Newfoundland

and Labrador at the two, three and four digit levels (322 industries) for 1997, 2007 and 2018 and
growth rates for the 1997-2018 period and 1997-2007 and 2007-2018 sub-periods, and jobs share
in 1997, 2007, and 2018. This table allows for a very detailed identification of the growing and
declining sectors in the province. Here are some observations.

Given the massive output growth in aquaculture noted above ($3.4 million chained 2012 dol-
lars in 1997 to $28.2 million chained 2012 dollars in 2018), the stability of employment in
the sector (330 jobs in 1997 versus 325 jobs in 2018) is surprising. This stability resulted in
massive productivity growth in the aquaculture sector, 11.1 per cent per year in 1997-2018.

Fishing (technically fishing, hunting and trapping, but there are few jobs in the second and
third economic activities) recorded a strong, steady fall in employment from 3,690 jobs in
1997 to 2,950 in 2007 to 1,665 in 2018 (-3.7 per cent per year during the 1997-2018 period).
Yet real output in the sector was relatively stable over the 1997-2018 period (2.0 per cent de-
cline per year), resulting in a significant increase in labour productivity (3.0 per cent per

year).

Employment in support activities for mining rose from 145 in 2007 to 425 in 2018, a 10.3 per
cent compound annual growth rate. Yet real output in this sector surprisingly fell from $66.7
million to $41.0 million between 2007 and 2018, a 4.3 per cent average annual rate, resulting
in labour productivity falling 13.0 per cent per year. Misclassification of employees involved
in mining activities between services and production may account for these seemingly incon-
sistent developments.

By far the most important employment development in Newfoundland and Labrador in re-
cent years has been the surge in employment in construction. Despite the booming economy
from 1997 to 2007, there was in fact a small fall in construction employment (12,495 in 1997
versus 12,195 in 2007). After 2007 employment in construction took off, reaching 26,425 by
2018, a 7.3 per cent average annual rate of growth. The share of business sector employment
accounted for by construction rose from 8.5 per cent in 2007 to 17.6 per cent in 2018. As
business sector employment only generated 5,520 (149,745 — 144,225) jobs between 2007
and 2018, all business sector employment growth on a net basis was accounted for by con-
struction. Employment growth in the other sectors was negative overall. Output growth was
also strong in construction in 2007-2018, up 7.0 per cent per year. Because it was faster than
labour input growth, labour productivity grew at 0.02 per cent per year.

% Information from that table is reproduced in Table 27 of the Data Appendix to this report.
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The rapid employment growth in construction between 2007 and 2015 was accounted for al-
most completely by engineering construction and within engineering construction by oil and
gas construction from (1,085 jobs to 10,115 jobs or 32.2 per cent per year) and electric power
construction (from 335 to 9,755 or 40.1 per cent per year). Output growth was strong in oil
and gas construction (19.5 per cent), but not as strong as labour input growth so labour pro-
ductivity fell at an 8.7 per cent per year. In contrast, output growth was exceedingly strong in
electric power construction at 53.0 per cent per year, so productivity advanced 0.4 per cent
per year.

While the employment of electric power engineering construction continued to grow from
2015 to 2018, the employment of oil and gas engineering construction declined at an annual
rate of 30.0 per cent during the 2015-2018 period. The real output also dropped by 19.3 per
cent per year during the 2015-2018 period. The decline in employment and real output from
2016 to 2018 reflects the end of the development of the Hebron project, which started oil
production in 2017. The labour productivity (real output per hours worked) of the province’s
oil and gas engineering construction actually increased at an annual rate of 21.2 per cent from
2016 to 2018 as hours worked had a larger decline than real output (37.0 per cent per year
versus 23.6 per cent).

Employment in manufacturing in Newfoundland and Labrador has collapsed over the last 10
years from 12,125 in 2007 to 8,660 in 2018 (a 3.0 per cent average annual rate of decline).
Manufacturing’s share of total business sector employment fell from 8.4 per cent to 5.8 per
cent over the period. Manufacturing’s hours worked in the province dropped at 3.7 per cent
per year during the 2007-2018 period. However, manufacturing output rose at an annual rate
of 1.7 per cent from $814.8 million chained 2012 dollars in 2007 to $945.8 million chained
2012 dollars in 2018. Therefore, labour productivity (output per hour worked) grew at 5.2 per
cent per year.

The decline in employment in fishing was accompanied by a massive fall in employment in
seafood products manufacturing, from 3,845 in 2007 to 1,865 in 2018 (-6.4 per cent per year),
even though output was stable over this period. This resulted in a 7.4 per cent per year in-
crease in labour productivity in the sector. However, in 2018, fishing’s employment declined
to 1,665 and output dropped by 5.3 per cent from $212.9 million chained 2012 dollars in
2016 to $157.9 million chained 2012 dollars, resulting in labour productivity decline of 11.2
per cent per year between 2016 and 2018.

The demise of paper manufacturing in Newfoundland and Labrador is reflected in the fall in

employment from 1,600 in 1997 to 1,100 in 2007 to only 300 in 2018, with the closing of the
Grand Falls mill.
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There were a small number of sectors that have bucked the downward trend in manufacturing
employment since 2007. The establishment of the non-ferrous metal production and process-
ing industry with the Vale operations resulted in 500 jobs in 2018. The ship and boat building
enjoyed strong employment growth, with jobs up to 845 in 2014 up from 340 in 2007 but
then declined to 75 in 2018. On the other hand, employment fell from 960 in 2007 to 375 in
2018 in petroleum refineries and from 240 in 2007 to 110 in 2018 in computer and electronic
product manufacturing.

After strong growth in the 1997-2007 period (2.2 per cent per year), employment in services
producing business had a slight decline during the 2007-2018 period (0.3 per cent per year).
In contrast, employment in goods-producing industries took off after 2007 (2.0 per cent per

year in 2007-2018 versus 0.3 per cent in 1997-2007) because of construction.

The fall-off in employment growth in service industries after 2007 was widespread. Service
industries that enjoyed strong employment growth in 2007-2018 included educational ser-
vices (0.4 per cent per year), health care and social assistance (2.9 per cent per year) and ac-
commodation and food services (1.0 per cent per year).

Within the accommodation and food services industry, food services and drinking places
posted employment gains of 1.6 per cent per year between 2007 and 2018, up from 1.5 per
cent per year in 1997-2007. In absolute terms the number of jobs in food services and drink-
ing places increased from 9,035 in 1997 to 10,485 in 2007 to 12,475 in 2017, falling from 7.4
per cent to 7.3 per cent and then rose to 8.3 per cent of total business sector employment.

Average Weekly Hours Worked

Weekly hours worked were estimated by combining the data on total hours worked and

number of jobs. During the 1997-2018 period, the average worker in Newfoundland and Labra-
dor consistently worked longer than the average Canadian in a week (Chart 15). In 2018, a
worker in the province worked on average 2.1 hours more than the average Canadian worker in
the business sector, working on average 35.45 hours per week instead of the national average of
33.41 hours per week (Table 16). The difference between hours worked also demonstrated an
increasing trend throughout the 1997-2018 period, up from 1.5 hours in 1997 to 2.0 hours in
2018.

68



Chart 15: Average Weekly Hours Worked per Worker, Business Sector, Newfoundland
and Labrador and Canada, 1997 — 2018
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

There are two reasons for higher average weekly hours worked per worker in New-
foundland and Labrador than in Canada. First, the percentage of part-time worker in the province
is consistently smaller than the national average. In 2018, according to the Labour Force Survey
(LFS), 16.1 per cent of labour force worked part-time in Newfoundland and Labrador while 18.7
per cent worked part-time in Canada. If more workers are working part-time, this will inevitably
reduce the average weekly hours worked. Second, the average annual overtime hours of all em-
ployees in Newfoundland and Labrador was higher than Canada during the 1997-2017 period
except 1997, 1999 and 2005.2° This phenomenon comes from the increase in the goods-
producing sector as a share of the business sector’s average weekly hours worked, especially the
construction sector (Table 16). Because of longer overtime in the province, average weekly
hours worked per worker is higher in the province.

The difference in the length of the working week is especially visible in sectors like
construction and utilities, where workers in Newfoundland and Labrador worked 6.8 hours and
3.8 hours more per week than Canada (Table 16) in 2018. Overall, during the 1997-2018 period,
the average length of the work week in the business sector declined in both Newfoundland and
Labrador and Canada with the drop in Canada more pronounced (0.18 per cent per year in the
province and 0.26 per cent per year in Canada).

# |n 2018, the average weekly overtime hours of all employees in Newfoundland and Labrador was 0.1 hours higher
than the national average (1.8 hours — 1.7 hours) (Statistics Canada Table 14-10-0076-01).
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Table 16: Average Weekly Hours Worked by Sector, Newfoundland and Labrador and

Canada, 1997, 2007 and 2018

Newfoundland and Labrador

1997 2007 2018
(Hours per Worker)

Business sector 36.79 36.51 35.45
Agriculture, forestry, fishing and hunting 45.66 43.21 38.70
Mining and oil and gas extraction 44.59 44.75 45.42
Utilities 36.31 38.55 39.74
Construction 44.97 45.76 44.40
Manufacturing 36.32 37.69 34.97

Goods-producing Sector 41.92 42.10 42.16
Wholesale trade 39.33 39.34 35.18
Retail trade 32.64 33.12 30.79
Transportation and warehousing 39.22 39.16 38.63
Information and cultural industries 34.70 34.85 31.65
Finance and insurance, and holding companies 36.17 35.82 33.63
Real estate, rental and leasing 36.05 36.73 34.83
Professional, scientific and technical services 37.99 36.52 36.25
Administrative and Support, Waste Management and Remediation and 32.38 36.43 33.93
Services
Arts, entertainment and recreation 30.97 29.71 26.43
Accommodation and food services 33.17 31.71 28.89
Other private services 33.33 33.43 31.85

Service-producing Sector 34.70 34.60 32.50

Business sector without mining and oil and gas 36.60 36.20 35.10

Canada
1997 2007 2018
(Hours per Worker)

Business sector 35.29 34.21 33.41
Agriculture, forestry, fishing and hunting 40.68 39.66 37.73
Mining and oil and gas extraction 42.99 42.30 42.38
Utilities 35.96 35.54 35.96
Construction 38.25 38.15 37.65
Manufacturing 38.21 37.30 37.06

Goods-producing Sector 38.73 38.06 37.66
Wholesale trade 38.13 37.25 36.91
Retail trade 31.54 30.00 29.40
Transportation and warehousing 38.96 38.24 37.34
Information and cultural industries 34.69 33.51 33.71
Finance and insurance, and holding companies 35.04 33.71 34.08
Real estate, rental and leasing 34.17 33.74 33.56
Professional, scientific and technical services 36.14 34.67 34.19
Administrative and Support, Waste Management and Remediation and 30.25 30.94 30.48
Services
Arts, entertainment and recreation 29.90 27.96 26.78
Accommodation and food services 30.43 29.01 27.63
Other private services 32.71 32.16 30.95

Service-producing Sector 33.65 32.65 31.90

Business sector without mining and oil and gas 35.19 34.08 33.27
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NL - Canada Gap
1997 2007 2018
(Hours per Worker)

Business sector 1.50 2.30 2.04
Agriculture, forestry, fishing and hunting 4.98 3.55 0.97
Mining and oil and gas extraction 1.60 2.45 3.04
Utilities 0.35 3.01 3.78
Construction 6.72 7.61 6.75
Manufacturing -1.89 0.39 -2.09

Goods-producing Sector 3.19 4.04 4.50
Wholesale trade 1.20 2.09 -1.73
Retail trade 1.10 3.12 1.39
Transportation and warehousing 0.26 0.92 1.29
Information and cultural industries 0.01 1.34 -2.06
Finance and insurance, and holding companies 1.13 211 -0.45
Real estate, rental and leasing 1.88 2.99 1.27
Professional, scientific and technical services 1.85 1.85 2.06
Administrative and Support, Waste Management and Remediation and 2.13 5.49 3.45
Services
Arts, entertainment and recreation 1.07 1.75 -0.35
Accommodation and food services 2.74 2.70 1.26
Other private services 0.62 1.27 0.90

Service-producing Sector 1.05 1.95 0.60

Business sector without mining and oil and gas 1.41 2.12 1.83

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

iil. Total Hours Worked

Total hours worked is the main labour input indicator in this report because it is used for
calculating labour productivity (defined here as real GDP per total hours worked). During the
1997-2018 period, the number of hours worked in Newfoundland and Labrador grew at a com-
pound annual rate of 0.8 per cent, slower than the national growth of 1.1 per cent per year. The
growth of the business sector total hours worked in the province was particularly faster than that
of Canada during the 2010-2014 period (Chart 16).

As with the numbers of jobs, growth of hours work in Newfoundland and Labrador’s
business sector was much higher from 2009 to 2014. The growth rate between 2009 and 2014
was 3.9 per cent per year while the growth rate between 1997 and 2008 was 1.5 per cent per
year. Moreover, the financial crisis had a larger effect on Newfoundland and Labrador’s hours
worked than in Canada, with hours worked decreased by 6.7 per cent in the province from 2008
to 2009 versus 5.1 per cent in Canada.
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Chart 16: Total Hours Worked, Business Sector, Newfoundland and Labrador and Canada,
1997 — 2018 (1997=100)
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

Table 17 shows the total hours worked in Newfoundland and Labrador and Canada at the
two-digit NAICS level in 1997, 2007 and 2018. Sectoral distributions of the province’s total
hours worked in each of the three years are like that of employment. For instance, the shares of
hours worked and employment in the province’s service sector in these three years are dominant.
However, there are some minor differences between the shares of hours worked in the province
and Canada. For example, in 2018, hours worked shares of construction and utilities are higher
than national average (22.1 per cent versus 17.7 per cent and 1.51 per cent versus 1.35 per cent
respectively). Hours worked shares of arts, entertainment and recreation and accommodation and
foods services in 1997, 2007 and 2018 were also lower than employment shares.

Table 17: Hours Worked Shares by Two-digit NAICS Sector, Newfoundland and Labrador
and Canada, 1997, 2007 and 2018

Newfoundland and Labrador Canada NL - Canada
1997 2007 2018 1997 2007 2018 1997 2007 2018
(per cent) (Percentage Point)
Business sector 100 100 100 100 100 100 - - -
Agriculture, forestry, fishing and hunting 7.11 4.20 2.22 5.69 3.65 2.95 1.42 0.55 -0.73
Mining and oil and gas extraction 3.17 3.97 4.84 1.49 1.98 2.04 1.67 1.99 2.80
Utilities 2.04 1.89 1.51 0.81 0.79 0.77 1.23 1.10 0.74
Construction 12.50 10.60 22.10 8.55 10.32 11.82 3.95 0.28 10.28
Manufacturing 8.47 8.68 5.71 18.84 15.37 11.97 -10.37 -6.69  -6.26
Goods-producing Sector 33.29 29.33 36.38 35.39 32.12 29.55 -2.10 -2.79 6.83
Wholesale trade 5.48 4.72 3.85 7.14 6.92 6.29 -1.66 -2.21 -2.44
Retail trade 16.76 18.82 16.29 12.28 12.15 12.27 4.48 6.66 4.02
Transportation and warehousing 7.00 6.33 6.83 6.36 6.34 6.50 0.64 -0.01 0.33
Information and cultural industries 2.57 2.92 1.24 2.12 2.39 2.32 0.45 0.52 -1.07
Finance and insurance, and holding 7.79 6.98 4.98 7.39 7.50 7.42 0.40 -0.53  -2.45
companies
Real estate, rental and leasing 1.68 1.50 1.59 1.87 2.43 2.53 -0.19 -0.93 -0.94
Professional, scientific and technical services 3.36 4.82 5.31 5.89 7.69 8.56 -2.53 -2.87 -3.26
Administrative and Support, Waste 2.89 4.69 3.81 4.28 5.84 6.23 -1.40 -1.15 -2.42
Management and Remediation and Services
Arts, entertainment and recreation 0.92 1.24 1.02 1.45 1.67 1.79 -0.54 -0.43 -0.77
Accommodation and food services 8.32 7.88 7.92 7.30 6.37 7.31 1.02 1.51 0.61
Other private services 9.94 10.78 10.78 8.52 8.57 9.22 1.42 2.21 1.56
Service-producing Sector 66.71 70.67 63.62 64.61 67.88 70.45 2.10 2.79 -6.83
Business sector without mining and oil and gas 96.83 96.03 95.16 | 98.51 98.02 97.96 -1.67 -1.99 -2.80

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).
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Table 18 shows the total hours work compound annual growth at the two-digit NAICS
level in Newfoundland and Labrador and Canada from 1997 to 2018. The hours worked growth
of each subsector of the business sector in the province was similar to their corresponding em-
ployment growth in each period. However, during the 2007-2018 sub-period, the province had a
decline in hours worked in the business sector without mining and oil and gas extraction (-0.01
per cent per year), while the employment had a weak growth (0.29 per cent per year).

Table 18: Hours Worked Compound Annual Growth by Two-digit NAICS Sector, New-
foundland and Labrador and Canada, 1997 — 2018

Newfoundland and Labrador
1997-2018 1997-2007 2007-2018
(compound annual growth rate, per cent)
Business sector 0.80 1.60 0.07
Agriculture, forestry, fishing and hunting -4.63 -3.62 -5.54
Mining and oil and gas extraction 2.86 3.92 1.90
Utilities -0.64 0.80 -1.93
Construction 3.57 -0.07 6.99
Manufacturing -1.08 1.85 -3.67
Goods-producing Sector 1.22 0.32 2.05
Wholesale trade -0.89 0.08 -1.76
Retail trade 0.66 2.78 -1.23
Transportation and warehousing 0.68 0.59 0.76
Information and cultural industries -2.63 2.88 -7.39
Finance and insurance, and holding companies -1.33 0.48 -2.95
Real estate, rental and leasing 0.54 0.47 0.61
Professional, scientific and technical services 3.01 5.33 0.95
Administrative and Support, Waste Management and Remediation 2.14 6.64 -1.80
and Services
Arts, entertainment and recreation 1.30 4.72 -1.71
Accommodation and food services 0.56 1.05 0.11
Other private services 1.19 2.42 0.08
Service-producing Sector 0.57 2.19 -0.88
Business sector without mining and oil and gas 0.71 1.51 -0.01
Canada
1997-2018 1997-2007 2007-2018
(compound annual growth rate, per cent)
Business sector 1.13 1.60 0.71
Agriculture, forestry, fishing and hunting -1.98 -2.81 -1.21
Mining and oil and gas extraction 2.66 4.53 1.00
Utilities 0.85 1.30 0.44
Construction 2.71 3.53 1.96
Manufacturing -1.03 -0.45 -1.56
Goods-producing Sector 0.27 0.62 -0.05
Wholesale trade 0.53 1.29 -0.16
Retail trade 1.13 1.50 0.80
Transportation and warehousing 1.24 1.57 0.94
Information and cultural industries 1.57 2.85 0.42
Finance and insurance, and holding companies 1.15 1.75 0.62
Real estate, rental and leasing 2.60 4.27 1.10
Professional, scientific and technical services 2.95 4,34 1.71
Administrative and Support, Waste Management and Remediation 2.95 4.79 1.31
and Services
Arts, entertainment and recreation 2.14 3.04 1.32
Accommodation and food services 1.14 0.23 1.97
Other private services 1.51 1.65 1.39
Service-producing Sector 1.55 2.10 1.05
Business sector without mining and oil and gas 1.11 1.55 0.71

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).
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From 1997 to 2018, hours worked of subsectors of the goods-producing sectors including
agriculture, forestry, fishing and hunting industries, utilities and manufacturing decreased in
hours worked while hours worked of other goods-producing sectors such as mining and oil and
gas exploration and construction increased. In particular, while the growth in mining and oil and
gas extraction was not as strong as before (3.9 per cent in the 1997-2007 sub-period versus 1.9
per cent in the 2007-2018 sub-period), the growth of construction sector in Newfoundland and
Labrador increased from -0.07 per cent in the 1997-2007 sub-period to 6.99 per cent in the 2007-
2018 sub-period. Such growth in the province was driven by both the public and the private sec-
tor, including construction of the Trans Labrador Highway, the Hebron project and the Muskrat
Falls project.

On the other hand, in the service sector, Canada experienced a positive but moderate
growth in total hours worked in all services-oriented sectors except a mild decline in the whole-
sale trade sector during the 2007-2018 period, whereas in Newfoundland and Labrador there was
a clear split between sectors which experienced a small but negative growth rate, and other sec-
tors. In particular, in the 2007-2018 period, while most service-oriented sectors experienced
negative growth, transportation and warehousing (0.8 per cent per year), real estate, rental and
leasing (0.6 per cent per year), professional, scientific and technical services (1.0 per cent per
year), accommodation and food services (0.1 per cent per year) and other private services (0.1
per cent per year). The growth rates of all these sectors in the province are lower than the na-
tional average (0.9 per cent per year, 1.1 per cent per year, 1.7 per cent per year, 2.0 per cent per
year and 1.4 per cent per year respectively).

iv. Labour Compensation

From an income perspective, nominal value-added can be broken down into labour com-
pensation and capital compensation. In this subsection, we discuss the share of labour compensa-
tion in Newfoundland and Labrador’s business sector GDP, i.e. how much of the province’s
business sector GDP went to pay its workers during the 1997-2015 period,*® and how the labour
compensation per worker increased during the 1997-2018 period.

In 2015, the business sector labour compensation as a share of business sector nominal
GDP in Newfoundland and Labrador ranked second last (50.9 per cent), which is only higher
than Saskatchewan (41.9 per cent), another province where capital-intensive resources industries
are very important (Chart 17). The below-average share of Newfoundland and Labrador in 2015
(59.5 per cent in Canada versus 50.9 per cent in the province) was due to the dominance of the
capital intensive mining and oil and gas extraction sector in the province’s nominal GDP.

% Although the time series of labour compensation spans from 1997 to 2018 at the national and the provincial level,
the nominal GDP (value-added) data are only available from 1997 to 2015. Therefore, the analysis only spans from
1997 to 2015.
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Chart 17: Labour Compensation as a Share of Nominal GDP in Canada and the Provinces,
Business Sector, 2015
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

While Canada’s labour compensation in the business sector as a share of nominal GDP
exhibited a stable trend between 59.7 per cent in 1997 and 59.5 per cent in 2015, the labour
compensation share of Newfoundland and Labrador’s business sector has been much more vola-
tile, falling from 58 per cent in 1997 to a trough 25.3 per cent in 2008 at the peak of the oil boom
before rebounding to 50.9 per cent by 2015.

Chart 18: Labour Compensation as a Share of Nominal GDP, Business Sector, Newfound-
land and Labrador and Canada, 1997 — 2015
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

It is notable that the large decrease in labour compensation share of nominal GDP from
1997 to 2007 was not due to a below-average growth of labour compensation in itself. During
the 1997-2007 period, the business sector total labour compensation in Newfoundland and Lab-
rador and Canada grew at similar rates (5.22 per cent and 5.24 per cent respectively). Rather, the
decline in the province’s labour compensation share was due to the very rapid growth in capital
compensation, driven (once again) by the capital-intensive mining and oil and gas extraction sec-
tor, as discussed later in this report.
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Chart 19: Real Hourly Labour Compensation, Business Sector, Newfoundland and Labra-
dor and Canada, 1997 — 2018
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Note: The time-series of the business sector real hourly labour compensation in Newfoundland and Labrador and Canada are computed from
deflating the nominal business sector hourly labour compensation in Newfoundland and Labrador and Canada by the Consumer Price Index (CPI)
of all items from Statistics Canada table 18-10-0005-01 (formerly CANSIM 326-0021).

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

Chart 19 shows the real hourly labour compensation of the business sector in Newfound-
land and Labrador and Canada from 1997 to 2018.3! During these 23 years, the real hourly la-
bour compensation in the business sector in the province rose from $19.85 (2012 dollars) per
hour in 1997 to $22.88 (2012 dollars) per hour in 2007 (1.4 per cent per year during the 1997-
2007 period), and then grew more slowly to $31.55 (2012 dollars) per hour in 2018 (3.0 per cent
per year during the 2007-2018 period). This faster growth in the province’s real labour compen-
sation was due to the rise in output from the labour-intensive construction sector and the decline
in the capital-intensive mining and oil and gas extraction sector in the province.

On the other hand, the real labour compensation of the business sector in Canada rose
from $24.71 (2012 dollars) per hour in 1997 to $29.04 (2012 dollars) per hour in 2007, and then
grew more quickly to $31.05 (2012 dollars) per hour in 2018. The year of 2014 was the first year
when the real hourly labour compensation of the business sector in Newfoundland and Labrador
supersedes that in Canada ($31.10 (2012 dollars) per hour versus $31.25 (2012 dollars) per
hour).

%1 We obtain the time-series of real hourly labour compensation by deflating the nominal hourly labour compensa-
tion by the Consumer Price Index (CPI) of all items from Statistics Canada table 18-10-0005-01.
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Chart 20: Nominal Hourly Labour Compensation, Business Sector, Newfoundland and
Labrador and Canada, 1997 — 2018
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

In 2018, nominal hourly labour compensation in Newfoundland and Labrador was $35.11
current dollar per hour, up from $14.78 current dollar per hour in 1997 (Chart 20). This repre-
sents a 4.2 per cent increase per year, a growth rate than is much higher than Canada's, at 3.0 per
cent per year. It is notable that the difference in hourly labour compensation between Newfound-
land and Labrador and Canada narrowed every year from 2006 to 2013. Starting from 2014,
hourly labour compensation in Newfoundland and Labrador was higher than the national average.

Wage growth is generally related to the pace of economic activity, with periods of strong
economic growth seeing higher wage gains. Ironically, this relationship did not hold in New-
foundland and Labrador. As noted earlier, real GDP growth was very strong in the 1997-2007
period and negative in the 2007-2018 period. Yet nominal labour compensation growth was in-
creased by a factor of 1.5 after 2007, 5.0 per cent per year versus 3.3 per cent per year.

Chart 21: Nominal Hourly Labour Compensation in Newfoundland and Labrador as a Per
Cent of Canada, Business Sector, 1997 — 2018
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).
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As for hourly nominal labour compensation growth in each sector, during the 1997-2018
period, growth rates of labour compensation in Newfoundland and Labrador’s business sector,
goods-producing sector and the service sector were higher than Canada (4.2 per cent per year vs.
3.0 per cent per year, 4.3 per cent per year vs. 3.2 per cent per year and 4.0 per cent per year vs.
3.0 per cent per year respectively) (Table 20). During the period, all sectors in the province ex-
cept for the agriculture, forestry, fishing and hunting sector had higher nominal hourly labour
compensation growth than their counterparts at the national level.

During the 1997-2007 sub-period, nominal labour compensation growth in the province
was lower than that in Canada in the business sector, the goods-producing sector and the service
sector (3.3 per cent per year vs. 3.8 per cent per year, 3.9 per cent per year vs. 4.0 per cent per
year, 3.2 per cent per year vs. 3.8 per cent per year). It is notable that all sub-sectors of the
goods-producing sector in the province grew more slowly than their Canadian counterparts ex-
cept manufacturing. On the contrary, 4 of 11 subsectors of the service sector, including transpor-
tation and cultural industries, information and cultural industries, real estate, rental and leasing
and administrative and support, waste management and remediation and services had stronger
growth than Canada.

During the 2007-2018 period, hourly nominal labour compensation of every sub-sector of
the province’s business sector grew more quickly than Canada. In particular, the growth of the
construction sector in the province was faster than Canada’s construction sector by a factor 2.4
(5.35/2.26).

Table 19 and Table 21 show the nominal and real labour compensation levels by two-
digit NAICS sector of Newfoundland and Labrador and Canada in 1997, 2007 and 2018. Table
22 shows the real labour compensation growth by two-digit NAICS sector in Newfoundland and
Labrador and Canada from 1997 to 2018 and demonstrates that the real labour compensation
growth and the nominal labour compensation growth follow the same trend.
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Table 19: Hourly Nominal Labour Compensation (Current Dollars per Hour Worked) by
Two-digit NAICS Sector, Newfoundland and Labrador and Canada, 1997, 2007 and 2018

Newfoundland and Labrador
1997 2007 2018
Business sector industries 14.78 20.52 35.11
Agriculture, forestry, fishing and hunting 13.90 16.91 26.36
Mining and oil and gas extraction 30.41 42.52 63.75
Utilities 27.10 32.78 62.08
Construction 15.00 21.04 37.32
Manufacturing 16.86 26.29 45,78
Goods-producing Sector 17.45 25.67 42.52
Wholesale trade 16.28 22.22 40.15
Retail trade 10.74 14.18 25.30
Transportation and warehousing 15.68 22.84 33.40
Information and cultural industries 19.95 28.03 51.96
Finance and insurance, and holding companies 21.11 26.06 46.07
Real estate, rental and leasing 12.39 19.00 31.27
Professional, scientific and technical services 18.82 25.84 41.78
ASWMRS 11.69 18.11 28.19
Arts, entertainment and recreation 9.86 12.66 18.71
Accommodation and food services 8.04 12.27 21.40
Other private services 10.97 15.67 28.57
Service-producing Sector 13.46 18.38 30.87
Business sector without mining and oil and gas 14.27 19.61 33.65
Canada
Business sector industries 18.35 26.61 34.03
Agriculture, forestry, fishing and hunting 8.44 12.35 18.33
Mining and oil and gas extraction 30.71 46.46 59.13
Utilities 37.32 54.66 73.39
Construction 20.44 28.71 36.70
Manufacturing 22.35 32.00 40.88
Goods-producing Sector 20.35 30.15 39.06
Wholesale trade 20.98 29.71 38.54
Retail trade 12.85 18.82 24.13
Transportation and warehousing 19.03 25.87 32.27
Information and cultural industries 25.23 35.31 45.89
Finance and insurance, and holding companies 24.71 35.29 48.14
Real estate, rental and leasing 18.54 24.13 32.40
Professional, scientific and technical services 23.51 32.56 41.49
ASWMRS 14.26 21.16 26.33
Arts, entertainment and recreation 12.72 18.41 23.90
Accommodation and food services 9.85 15.52 19.98
Other private services 14.75 21.28 26.76
Service-producing Sector 17.26 24.93 31.92
Business sector without mining and oil and gas 18.17 26.20 33.51
N.L. - Canada Gap
Business sector industries -3.57 -6.09 1.08
Agriculture, forestry, fishing and hunting 5.47 4.56 8.03
Mining and oil and gas extraction -0.30 -3.94 4.62
Utilities -10.22 -21.88 -11.32
Construction -5.44 -7.66 0.62
Manufacturing -5.49 -5.71 4,90
Goods-producing Sector -2.90 -4.49 3.46
Wholesale trade -4.69 -7.48 1.61
Retail trade -2.11 -4.64 1.18
Transportation and warehousing -3.35 -3.03 1.13
Information and cultural industries -5.28 -7.27 6.07
Finance and insurance, and holding companies -3.61 -9.23 -2.07
Real estate, rental and leasing -6.15 -5.13 -1.13
Professional, scientific and technical services -4.69 -6.72 0.29
ASWMRS -2.57 -3.05 1.86
Arts, entertainment and recreation -2.86 -5.75 -5.19
Accommodation and food services -1.80 -3.25 1.43
Other private services -3.78 -5.60 1.81
Service-producing Sector -3.80 -6.54 -1.05
Business sector without mining and oil and gas -3.89 -6.59 0.15

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).
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Table 20: Hourly Nominal Labour Compensation Compound Annual Growth by Two-digit
NAICS Sector, Business Sector, Newfoundland and Labrador and Canada, 1997 — 2018

Newfoundland and Labrador
1997-2018 1997-2007 2007-2018
(per cent)

Business sector industries 4.21 3.33 5.00
Agriculture, forestry, fishing and hunting 3.09 1.98 4.12
Mining and oil and gas extraction 3.59 3.41 3.75
Utilities 4.03 1.92 5.98
Construction 4.44 3.44 5.35
Manufacturing 4.87 4.54 5.17

Goods-producing sector 4.33 3.94 4.70
Wholesale trade 4.39 3.16 5.52
Retail trade 4.16 2.81 5.41
Transportation and warehousing 3.67 3.84 3.51
Information and cultural industries 4.66 3.46 5.77
Finance and insurance, and holding companies 3.79 2.13 5.32
Real estate, rental and leasing 4.51 4.37 4.63
Professional, scientific and technical services 3.87 3.22 4.47
ASWMRS 4.28 4.48 4.10
Arts, entertainment and recreation 3.10 2.53 3.62
Accommodation and food services 4.77 431 5.19
Other private services 4.66 3.63 5.61

Service-producing sector 4.03 3.17 4.83

Business sector without mining and oil and gas 4.17 3.23 5.03

Canada
1997-2018 1997-2007 2007-2018
(per cent)

Business sector industries 2.98 3.78 2.26
Agriculture, forestry, fishing and hunting 3.76 3.88 3.65
Mining and oil and gas extraction 3.17 4.23 2.22
Utilities 3.27 3.89 2.72
Construction 2.83 3.45 2.26
Manufacturing 2.92 3.65 2.25

Goods-producing sector 3.15 4.01 2.38
Wholesale trade 2.94 3.54 2.40
Retail trade 3.04 3.89 2.29
Transportation and warehousing 2.55 3.12 2.03
Information and cultural industries 2.89 3.42 241
Finance and insurance, and holding companies 3.23 3.63 2.86
Real estate, rental and leasing 2.70 2.67 2.72
Professional, scientific and technical services 2.74 3.31 2.23
ASWMRS 2.96 4.03 2.00
Arts, entertainment and recreation 3.05 3.76 2.40
Accommodation and food services 3.43 4.65 2.32
Other private services 2.88 3.73 2.11

Service-producing sector 2.97 3.75 2.27

Business sector without mining and oil and gas 2.96 3.73 2.26

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).
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Table 21: Hourly Real Labour Compensation Levels (in 2012 Dollars) by Two-digit NAICS
Sector, Newfoundland and Labrador and Canada, Business Sector, 1997, 2007 and 2018

Newfoundland and Labrador
1997 2007 2018
(2012 Dollars per Hour Worked)

Business sector industries 19.85 22.88 31.55
Agriculture, forestry, fishing and hunting 18.66 18.86 23.68
Mining and oil and gas extraction 40.82 47.42 57.28
Utilities 36.38 36.56 55.78
Construction 20.13 23.47 33.53
Manufacturing 22.63 29.32 41.13

Goods-producing sector 23.42 28.62 38.20
Wholesale trade 21.86 24.78 36.07
Retail trade 14.42 15.81 22.74
Transportation and warehousing 21.05 25.48 30.01
Information and cultural industries 26.78 31.26 46.68
Finance and insurance, and holding companies 28.33 29.06 41.40
Real estate, rental and leasing 16.63 21.19 28.10
Professional, scientific and technical services 25.26 28.81 37.54
ASWMRS 15.69 20.20 25.33
Arts, entertainment and recreation 13.24 14.12 16.81
Accommodation and food services 10.80 13.68 19.23
Other private services 14.72 17.48 25.67

Service-producing sector 18.06 20.50 27.74

Business sector without mining and oil and gas 19.16 21.87 30.24

Canada
1997.00 2007.00 2018.00
(2012 Dollars per Hour Worked)

Business sector industries 24.71 29.04 31.05
Agriculture, forestry, fishing and hunting 11.36 13.48 16.72
Mining and oil and gas extraction 41.34 50.71 53.95
Utilities 50.24 59.66 66.96
Construction 27.52 31.33 33.48
Manufacturing 30.09 34.92 37.30

Goods-producing sector 27.39 32.91 35.64
Wholesale trade 28.24 32.42 35.16
Retail trade 17.30 20.54 22.01
Transportation and warehousing 25.61 28.24 29.44
Information and cultural industries 33.96 38.54 41.86
Finance and insurance, and holding companies 33.27 38.52 43.92
Real estate, rental and leasing 24.96 26.34 29.56
Professional, scientific and technical services 31.65 35.54 37.85
ASWMRS 19.20 23.10 24.02
Arts, entertainment and recreation 17.13 20.09 21.81
Accommodation and food services 13.26 16.94 18.22
Other private services 19.86 23.22 24.41

Service-producing sector 23.23 27.21 29.12

Business sector without mining and oil and gas 24.45 28.60 30.57
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NL - Canada Gap
1997 2007 2018
Business sector industries -4.86 -6.16 0.50
Agriculture, forestry, fishing and hunting 7.30 5.38 6.96
Mining and oil and gas extraction -0.52 -3.29 3.33
Utilities -13.86 -23.10 -11.18
Construction -7.39 -7.86 0.05
Manufacturing -7.46 -5.60 3.83
Goods-producing sector -3.98 -4.29 2.57
Wholesale trade -6.38 -7.64 0.91
Retail trade -2.88 -4.73 0.72
Transportation and warehousing -4.57 -2.76 0.57
Information and cultural industries -7.18 -7.27 4.82
Finance and insurance, and holding companies -4.94 -9.46 -2.52
Real estate, rental and leasing -8.32 -5.15 -1.47
Professional, scientific and technical services -6.39 -6.73 -0.31
ASWMRS -3.51 -2.90 1.31
Arts, entertainment and recreation -3.89 -5.97 -4.99
Accommodation and food services -2.46 -3.26 1.01
Other private services -5.13 -5.74 1.26
Service-producing sector -5.17 -6.71 -1.38
Business sector without mining and oil and gas -5.30 -6.73 -0.33

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

Table 22: Hourly Real Labour Compensation (in 2012 Dollars) Compound Annual Growth
by Two-digit NAICS Sector, Newfoundland and Labrador and Canada, Business Sector,
1997 - 2018

Newfoundland and Labrador
1997-2018 1997-2007 2007-2018
(per cent)

Business sector industries 2.23 1.43 2.96
Agriculture, forestry, fishing and hunting 1.14 0.11 2.09
Mining and oil and gas extraction 1.63 1.51 1.73
Utilities 2.06 0.05 3.92
Construction 2.46 1.54 3.30
Manufacturing 2.89 2.62 3.13

Goods-producing Sector 2.36 2.03 2.66
Wholesale trade 2.41 1.26 3.47
Retail trade 2.19 0.93 3.36
Transportation and warehousing 1.70 1.93 1.50
Information and cultural industries 2.68 1.56 3.71
Finance and insurance, and holding companies 1.82 0.25 3.27
Real estate, rental and leasing 2.53 2.45 2.60
Professional, scientific and technical services 1.90 1.33 2.43
ASWMRS 231 2.56 2.08
Arts, entertainment and recreation 1.15 0.65 1.60
Accommodation and food services 2.79 2.39 3.14
Other private services 2.68 1.73 3.55

Service-producing Sector 2.06 1.27 2.79

Business sector without mining and oil and gas 2.20 1.33 2.99
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Canada
(per cent)

Business sector industries 1.09 1.63 0.61
Agriculture, forestry, fishing and hunting 1.86 1.73 1.98
Mining and oil and gas extraction 1.28 2.06 0.56
Utilities 1.38 1.73 1.05
Construction 0.94 131 0.61
Manufacturing 1.03 1.50 0.60

Goods-producing Sector 1.26 1.85 0.72
Wholesale trade 1.05 1.39 0.74
Retail trade 1.15 1.73 0.63
Transportation and warehousing 0.66 0.98 0.38
Information and cultural industries 1.00 1.27 0.76
Finance and insurance, and holding companies 1.33 1.47 1.20
Real estate, rental and leasing 0.81 0.54 1.05
Professional, scientific and technical services 0.86 1.16 0.57
ASWMRS 1.07 1.87 0.35
Arts, entertainment and recreation 1.16 1.61 0.75
Accommodation and food services 1.53 2.48 0.67
Other private services 0.99 1.58 0.45

Service-producing Sector 1.08 1.59 0.62

Business sector without mining and oil and gas 1.07 1.58 0.61

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

C. Capital Input

In this subsection, we analyze the trends in the use of capital input in Newfoundland and
Labrador and Canada during the 1997-2017 period. Specifically, we focus on the evolution of the
capital flow (gross investment) and the capital stock (net capital stock) of fixed, non-residential
capital assets. Statistics Canada defined four broad categories of fixed, non-residential capital
assets: (1) non-residential buildings, (2) engineering construction, (3) machinery and equipment
(M&E), and (4) intellectual property products. Each of these four categories has sub-categories.
In particular, we focus on the sub-categories of intellectual property product: (a) mineral explora-
tion and evaluation, (b) research and development and (c) software because they are essential to
the province’s productivity. While (a) is an indicator of the sustainability of the province’s min-
ing and oil and gas extraction productivity, (b) and (c) signify the province’s innovation. This
report makes use of the geometric end-year net stock concept.

We first analyze the real fixed, non-residential investment in Newfoundland and Labra-
dor and Canada by the four major asset categories and three sub-types of the intellectual property
products in the total economy.®® Then we examine the real total fixed, non-residential investment
in the province and Canada by two-digit NAICS subsector of the business sector and the portion
of GDP that capital returns in the business sector. Analysis of capital stock will precede in the
same manner.

%2 Because data on the sub-categories of assets by two-digit NAICS sector are not available on Statistics Canada’s
website, analysis pertinent to sub-categories of assets is based on data for the total economy. Subsection A in the
Appendix explains how we estimate the business sector aggregate of investment and capital stock from sectoral data.
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I. Fixed Capital Flows

During the 1997-2017 period, real fixed non-residential investment in Newfoundland and
Labrador’s total economy grew at an annual compound rate of 5.5 per cent per year, from $2,990
million chained 2012 dollars in 1997, peaked at $11,383 million chained 2012 dollars in 2016, to
$8,741 million chained 2012 dollars in 2017. In Canada, real total economy investment grew at a
lower rate, at 2.6 per cent per year. As shown in Chart 22, gross real investment and net real in-
vestment (defined as gross real investment minus depreciation) in the province skyrocketed since
2007. This significant increase between 2007 and 2017 in Newfoundland and Labrador (9.6 per
cent per year) was due to both non-residential building and engineering construction investment
in the mining and oil and gas extraction sector and the government’s infrastructure strategy.33
During the same period, growth of real investment in Canada was only 0.1 per cent per year. We
can also observe that the province’s net investment is positive most of the time from 1997 to
2017, except in 2007.

In terms of real investment growth by major asset categories in the total economy, during
the 1997-2017 period, Newfoundland and Labrador outperformed Canada in all four major cate-
gories of assets (Table 23). Among these four categories, the province experienced the highest
growth in non-residential building engineering construction (8.1 per cent per year) and engineer-
ing construction (5.5 per cent per year).

Chart 22: Real Investment (Fixed, Non-residential), Business Sector, Newfoundland and
Labrador, 1997 — 2017 (Millions, Chained 2012 Dollars)
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Source: The Stock and Consumption of Fixed Non-residential Capital Program, Statistics Canada (Table 36-10-0096-01).

¥ According to the Newfoundland and Labrador's Department of Finance (2012), capital investment after 2004 can
be attributed to the continued development of major project such as Vale's nickel processing facility in Long Har-
bour and many other projects in the oil, iron ore mining and hydro-electric sector. For example, according to the
Department of Finance in Newfoundland and Labrador (2018), the Muskrat Falls project was projected to cost $10.1
million from 2012 to 2020.
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During the 1997-2007 period, the growth in real investment in the province’s total
economy was lower than Canada (1.6 per cent per year versus 5.2 per cent per year). While the
province experienced higher growth in investment in non-residential building, machinery and
equipment and intellectual property products than Canada, the province’s real investment in en-
gineering construction declined at a rate of 4.4 per cent per year, contrary to a rise of 5.9 per cent
per year at the national level. This corresponds to the completion of construction of offshore oil
rigs in the province by 1997. Moreover, the much higher growth of investment in mineral explo-
ration and evaluation than the national average (18.6 per cent per year versus 6.5 per cent per
year) reflects that the focus of the mining and oil and gas extraction sector shifted from develop-
ing oil field before 1997 to exploring for new oil fields, with the construction of new off-shore
oil platforms having started again during the 2007-2017 period.

During the 2007-2017 period, investment in Newfoundland and Labrador rose signifi-
cantly (9.6 per cent per year). Such growth was due to the investment growth in engineering con-
struction (16.5 per cent per year), as discussed, and the growth in non-residential building in-
vestment (11.9 per cent per year). The growth in the investment, however, was partially offset by
the decline in machinery and equipment (0.8 per cent per year) and intellectual property products
(-0.7 per cent per year). As the focus shifted back to the construction of offshore oil rigs, real in-
vestment in mineral exploration and evaluation dropped during the 2007-2017 period at an an-
nual compound rate of 6.5 per cent per year.

Box 2: Major Investment Projects

Newfoundland and Labrador has been home to impressive investments. According to the Depart-
ment of Finance of the Government of Newfoundland and Labrador, about $21 billion in major capital
spending is planned or in 2018 going forward. The following are the top three largest projects, which
account for 75 per cent of the major capital spending.

e The Lower Churchill Project — Phase | (Muskrat Falls) is worth $10.1 billion dollars, which
covers the capital cost from 2012 to 2020. This project entails construction of an 824-
megawatt hydroelectric generating facility at Muskrat Falls on the lower Churchill River and
over 1,600 kilometres of associated transmission line and related infrastructure.

e The West White Rose project is worth $3.2 billion dollars. This expenditure covers capital
cost from 2013 to 2022 for developing a fixed drilling platform tied back to existing infra-
structure at the White Rose field.

e The underground mine development at Voisey’s Bay is worth $2.5 billion dollars. The devel-
opment is expected to start in 2018.

Source: The Economy, 2018, Department of Finance, Government of Newfoundland and Labrador.
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Table 23: Real Gross Investment (Fixed, Non-residential) Compound Annual Growth, To-
tal Economy, Newfoundland and Labrador and Canada, 1997 — 2017 (Per Cent)

Newfoundland and Labrador
1997-2017 1997-2007 2007-2017
Total (Non-residential) Investment 5.51 1.58 9.60
Non-residential Building 6.28 0.95 11.90
Engineering Construction 5.53 -4.44 16.54
Machinery and Equipment 2.90 6.73 -0.79
Intellectual Property Products 4.24 9.43 -0.70
Mineral exploration and evaluation 5.31 18.63 -6.52
Research and development 3.93 4.44 3.41
Software 3.91 3.25 4.57
Canada
1997-2017 1997-2000 2007-2017
Total (Non-residential) Investment 2.63 5.23 0.10
Non-residential Building 1.04 0.94 1.14
Engineering Construction 3.76 5.73 1.82
Machinery and Equipment 2.30 6.31 -1.57
Intellectual Property Products 2.29 5.86 -1.16
Mineral exploration and evaluation -2.46 6.53 -10.68
Research and development 211 4.05 0.20
Software 4.03 7.72 0.47

Note: Investment growth rates of mineral exploration and evaluation, research and development and software are for the total economy instead of
the business sector because the data are not available at the sectoral level.
Source: The Stock and Consumption of Fixed Non-residential Capital Program, Statistics Canada (Table 36-10-0098-01).

Given the predominance of the mining and oil and gas extraction sector in Newfound-
land and Labrador and the capital-intensive nature of this sector, it is not surprising that engi-
neering construction had the predominant share of investment in the province’s economy (Table
24). In 1997, more than a half (54.2 per cent) of investment went to engineering construction
which reflects investment in the offshore oil rigs before the first flow of oil in the province. In
2007, as oil price and oil production in the province reached the peak (see Chart 29 and Chart 32
of engineering construction dropped from 54.2 per cent in 1997 to 34.0 per cent while the share
of mineral exploration and evaluation increased by 442.3 per cent from 2.1 per cent in 1997 to
11.3 per cent in 2007. In 2017, investment in engineering construction in the province as a share
of investment in the province’s total economy rose to 66.2 per cent because of the development
of the Hebron oil field.
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Table 24: Asset Shares of Total Economy Nominal Gross Investment in Newfoundland and

Labrador and Canada,

1997, 2007 and 2017

Total (Non-residential) Invest-
ment
Non-residential Building
Engineering Construction
Machinery and Equipment
Intellectual Property
Products
Mineral exploration and
evaluation
Research and development
Software

Newfoundland and Labrador Canada
1997 2007 2017 1997 2007 2017
(share of nominal total economy gross investment, per cent)
100 100 100 100 100 100
9.99 11.15 13.63 16.31 15.11 16.74
54.20 33.97 66.21 22.28 29.82 37.74
27.39 34.44 12.49 45.25 35.07 28.12
8.45 20.41 7.67 16.16 20.00 17.40
2.08 11.28 2.39 2.52 3.87 1.28
3.29 5.75 3.17 6.81 8.17 8.07
3.12 3.41 2.11 6.83 7.95 8.05

NL - Canada
1997 2007 2017
(percentage point)
-6.32 -3.96 -3.11
31.93 4.14 28.47
-17.86 -0.63 -15.63
-7.71 0.41 -9.73
-0.44 7.41 1.11
-3.53 -2.42 -4.90
-3.71 -4.54 -5.94

Source: The Stock and Consumption of Fixed Non-residential Capital Program, Statistics Canada (Table 36-10-0098-01).

The remainder of the discussion about gross capital investment focuses on the business
sector and its two-digit NAICS subsectors in Newfoundland and Labrador and Canada. As Chart
23 shows, the province’s nominal capital investment as a share of the province’s business sector
nominal GDP dropped from 34.9 per cent in 1997 to 11.3 per cent in 2007 and then took off to
44.9 per cent in 2015, while the national average was stable throughout the entire period (oscil-
lating between 16.1 per cent and 19.9 per cent). This increasing share from investment reflects
the rising importance of investment in the province’s business sector GDP after 2007.

Chart 23: Nominal Gross Investment (Fixed, Non-residential) as a Share of Nominal GDP,
Business Sector, Newfoundland and Labrador and Canada, 1997 — 2015
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Source: The Stock and Consumption of Fixed Non-residential Capital Program and the Canadian Productivity Account, Statistics Canada (Table

36-10-0098-01 and 36-10-0211-01).
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Table 25: Sectoral Nominal Gross Investment (Fixed, Non-residential) as a Share of Nomi-
nal Gross Investment in the Business Sector, Newfoundland and Labrador and Canada,
1997, 2007 and 2017

Newfoundland and Labrador Canada NL - Canada
1997 2007 2017 1997 2007 2017 1997 2007 2017
(per cent)

Business sector industries 100 100 100 100 100 100 - - -
Agriculture, forestry, fishing and hunting 1.46 1.77 0.42 4.31 2.50 3.15 -2.85 -0.72 -2.73
Mining and oil and gas extraction 55.73 48.65 39.88 19.37 29.37 23.42 36.37 19.28 16.47
Utilities 6.10 5.57 36.62 6.07 9.07 12.87 0.03 -3.50 23.75
Construction 1.46 3.43 1.07 2.41 2.55 3.21 -0.94 0.88 -2.14
Manufacturing 5.76 5.73 8.73 20.09 11.82 10.47 -14.33 -6.09 -1.75

Goods-producing sector 1.51 0.93 0.65 3.79 2.85 2.72 -2.28 -1.92 -2.07
Wholesale trade 3.42 5.00 1.10 3.91 4.78 3.59 -0.49 0.23 -2.49
Retail trade 12.84 9.28 4.17 7.96 8.13 14.68 4.87 1.15 -10.51
Transportation and warehousing 4.98 6.17 1.66 8.22 5.24 7.14 -3.24 0.93 -5.48
Information and cultural industries 3.61 5.37 0.49 10.77 8.91 4.15 -7.16 -3.55 -3.67
Finance and insurance and holding 3.61 5.32 0.40 10.48 8.78 3.59 -6.87 -3.45 -3.20
companies
Real estate and rental and leasing 0.39 3.51 2.28 6.36 7.47 6.50 -5.97 -3.96 -4.22
Professional, scientific and technical Services 1.07 2.78 0.78 2.73 2.85 3.19 -1.66 -0.07 -2.41
ASWMRS 0.93 0.40 0.09 0.94 0.82 1.13 -0.01 -0.42 -1.04
Arts, entertainment and recreation 0.05 0.12 1.02 0.81 0.93 1.24 -0.76 -0.81 -0.22
Accommodation and food services 0.49 0.73 0.86 1.12 1.42 1.78 -0.63 -0.69 -0.92
Other private services 0.20 0.56 0.17 1.16 1.31 0.77 -0.96 -0.74 -0.59

Service-producing sector 31.58 39.25 13.03 54.44 50.63 47.76 -22.87 -11.38 -34.73

Business sector without mining and oil and gas 44.27 51.35 60.12 80.63 70.63 76.58 -36.37 -19.28 -16.47

Source: The Stock and Consumption of Fixed Non-residential Capital Program, Statistics Canada (Table 36-10-0096-01).

Most of the nominal gross investment in Newfoundland and Labrador went to the mining
and oil and gas extraction sector (
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Table 25). In 2017, 39.9 per cent of investment in the province is for mining and oil and gas ex-
traction, followed by utilities (36.6 per cent). The much greater mining and oil and gas share of
nominal gross investment in Newfoundland and Labrador compared to Canada (39.9 per cent
versus 23.4 per cent in 2017) is not a surprise, given the predominance of the mining and oil and
gas extraction sector in the province’s economy in terms of output.

Table 26 shows the compound annual growth of real gross fixed, non-residential invest-
ment in sub-sectors of the business sector in Newfoundland and Labrador and Canada from 1997
to 2017. The business sector real investment in Newfoundland and Labrador grew at a higher
annual rate than the national level during the 1997-2017 period and the 2007-2017 sub-periods
(5.9 per cent versus 2.3 per cent, 11.1 per cent versus -0.4 per cent respectively). During the
2007-2017 sub-period, the real investment in the province’s goods sector was grew at an annual
rate of 14.1 per cent, compared with a 1.2-per cent decline in Canada.

In Newfoundland and Labrador, during the 2007-2017 sub-period, the real investment
growth in the province’s mining and oil and gas extraction sector and the utilities sector experi-
enced strong growth compared with Canada. In particular, the real investment in the mining and
oil and gas extraction sector rose at 8.4 per cent per year (versus -3.1 per cent per year in Canada)
because of development projects including the Hebron oil field. Due to the Muskrat Falls project,
the real gross utilities investment had a more impressive growth than mining and oil and gas ex-
traction at an annual rate of 34.7 per cent per year, which is almost 12 times as high as the na-
tional average of 2.9 per cent per year.

It is also notable that the province’s real investment growth of the arts, entertainment and
recreation sectors was the largest during the 1997-2017, the 1997-2007 and the 2007-2017 peri-
ods because of restoration and renovation of various facilities such as the expansion of the St.
John’s Convention Centre. However, its contribution to the province’s business sector invest-
ment is small because the dollar amount of the investment is small, compared to investment in
mining and oil and gas extraction and utilities.*

% Specifically, from 1997 to 2017, the arts, entertainment and recreation sector as a per cent of the mining and oil
and gas extraction investment ranges from the minimum 0.06 per cent in 2006 to the maximum 2.6 per cent in 2017.
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Table 26: Sectoral Real Gross Investment (Fixed, Non-residential) Compound Annual
Growth, Business Sector, Newfoundland and Labrador and Canada, 1997 — 2017

Newfoundland and Labrador
1997-2017 1997-2007 2007-2017
Business sector industries 5.87 0.92 11.06
Agriculture, forestry, fishing and hunting -1.47 2.10 -4.91
Mining and oil and gas extraction 3.53 -1.15 8.44
Utilities 15.71 -0.60 34.69
Construction 4.59 10.68 -1.16
Manufacturing 8.35 1.24 15.95
Goods-producing industries 6.56 -0.48 14.11
Wholesale trade 3.04 -1.53 7.83
Retail trade 0.12 4.80 -4.35
Transportation and warehousing 0.57 -1.12 2.30
Information and cultural industries 1.72 5.54 -1.96
Finance and Insurance and Holding Companies -2.54 7.18 -11.38
Real estate and rental and leasing 17.07 27.38 7.59
Professional, scientific and technical services 7.18 16.65 -1.53
ASWMRS -3.09 -3.05 -3.13
Arts, entertainment and recreation 24.57 11.61 39.04
Accommodation and food services 8.54 3.87 13.43
Other private services 5.35 11.96 -0.86
Service-producing industries 2.77 4.27 1.29
Business sector without mining and oil and gas 8.22 3.43 13.23
Canada
1997-2017 1997-2007 2007-2017
Business sector industries 2.29 5.00 -0.35
Agriculture, forestry, fishing and hunting 0.43 -0.62 1.49
Mining and oil and gas extraction 1.69 6.77 -3.14
Utilities 5.67 8.52 2.90
Construction 4.36 6.55 2.22
Manufacturing -0.96 -0.36 -1.55
Goods-producing industries 1.43 4.21 -1.15
Wholesale trade 1.43 3.40 -0.50
Retail trade 2.02 7.09 -2.80
Transportation and warehousing 5.49 5.26 5.72
Information and cultural industries 3.06 2.65 3.48
Finance and Insurance and Holding Companies -0.71 5.53 -6.57
Real estate and rental and leasing 3.54 7.89 -0.64
Professional, scientific and technical services 5.53 9.44 1.75
ASWMRS 6.11 8.49 3.78
Arts, entertainment and recreation 5.28 7.70 2.92
Accommodation and food services 4.21 6.33 2.12
Other private services 0.79 6.94 -5.00
Service-producing industries 3.23 5.79 0.72
Business sector without mining and oil and gas 2.61 4.47 0.78

Source: The Stock and Consumption of Fixed Non-residential Capital Program, Statistics Canada (Table 36-10-0096-01).

ii. Fixed Capital Stock

Variations in capital stock are determined by net investment expenditures (gross invest-
ment expenditures minus capital depreciation). Ultimately, what matters for production is the
quantity and quality of the capital stock.

Chart 24 shows the evolution of Newfoundland and Labrador’s real net capital stock
(fixed, non-residential) in the business sector from 1997 to 2017. Since 2009, the business sector
real net capital stock (fixed, non-residential) took off from $27,455 million (chained 2012 dollars)
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to $54,551 million (chained 2012 dollars) (Panel A of Chart 24). Panel B of Chart 24 shows that
in nominal terms the province’s capital stock as a share of Canada’s fell during the 1997-2009
period from 2.2 per cent to 1.9 per cent and rose during the 2009-2017 period to 3.3 per cent.

Chart 24: Net Capital Stock (Fixed, Non-residential) in Newfoundland and Labrador and
Canada, Business Sector, 1997 — 2017

Panel A: Net Capital Stock (Million Chained 2012 Dollars)
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Source: The Stock and Consumption of Fixed Non-residential Capital Program, Statistics Canada (Table 36-10-0096-01).

Table 27 details some of the key figures related to net real capital stock growth during
the 1997-2017 period. Real capital stock growth in Newfoundland and Labrador outpaced Can-
ada’s by a considerable margin (4.1 per cent per year versus 2.7 per cent per year). Among the
four major asset types, net real capital stock of intellectual property products in the province had
the highest growth (4.8 per cent per year), which is 1.5 times as much as the national average
(3.1 per cent per year). Among the three sub-categories of intellectual property products, net real
capital stock of mineral exploration and evaluation had the highest growth, which is also higher
than the national average by a factor of 1.5 (5.23 per cent per year versus 3.33 per cent per year).

During the 2007-2017 period, real capital stock growth in Newfoundland and Labrador
was more than two times faster than in Canada (6.5 per cent versus 2.5 per cent per year). In the
province, net real capital stock growth of (non-residential) building and engineering construction
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was the highest (7.50 per cent per year and 7.47 per cent per year respectively). This huge
growth can be explained by the new Hebron oil field and the Muskrat Falls project in the prov-
ince.

Table 27: Net Real Capital Stock (Fixed, Non-residential) Compound Annual Growth by
Asset Type, Total Economy, Newfoundland and Labrador and Canada, 1997 — 2017

Newfoundland and Labrador
1997-2017 1997-2007 2007-2017
Total (Non-residential) Investment 4.12 1.81 6.47
Non-residential Building 4.40 1.39 7.50
Engineering Construction 4.04 0.71 7.47
Machinery and Equipment 3.05 4.40 1.72
Intellectual Property Products 4.81 5.64 3.98
Mineral exploration and evaluation 5.23 6.52 3.96
Research and development 3.46 3.07 3.85
Software 4.16 3.91 4.41
Canada
1997-2017 1997-2000 2007-2017

Total (Non-residential) Investment 2.68 2.88 2.49
Non-residential Building 1.34 1.25 1.42
Engineering Construction 3.50 2.66 4.36
Machinery and Equipment 2.20 3.95 0.48
Intellectual Property Products 3.13 5.84 0.49
Mineral exploration and evaluation 3.33 6.79 -0.01
Research and development 2.10 3.97 0.26
Software 4.60 7.61 1.67

Source: The Stock and Consumption of Fixed Non-residential Capital Program, Statistics Canada (Table 36-10-0096-01).

At the two-digit NAICS sector level, Table 28 reveals that Newfoundland and Labrador
outperformed Canada in terms of real capital stock growth in the business sector, the goods sec-
tor, the service sector, the business sector without mining and oil and gas and 8 of 16 subsectors
of the business sector during the 1997-2017 period. Six of these subsectors are subsectors of the
service sector (6 subsectors) while two of them are from the goods sector (utilities and manufac-
turing).

The out-performance of Newfoundland and Labrador was due to the huge growth dur-
ing the 2007-2017 sub-period. During the 1997-2007 sub-period, 7 of 16 subsectors in the prov-
ince outperformed Canada with respect to the growth. However, during the 2007-2017 sub-
period, 12 of 16 subsectors in the province outperformed Canada in terms of real net capital
stock growth.

Also, real net capital stock growth of a number of subsectors of the business sector in
the province was extraordinary during the 2007-2017 sub-period. In particular, utilities (14.2 per
cent per year), manufacturing (15.5 per cent per year) and arts, entertainment and recreation
(15.1 per cent per year) experienced annual capital stock growth of more than 10 per cent per
year.
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Table 28: Real Net Capital Stock (Fixed, Non-residential) Compound Annual Growth by
Two-digit NAICS Sector, Business Sector, Newfoundland and Labrador and Canada,
1997 - 2017

Newfoundland and Labrador
1997-2017 1997-2007 2007-2017
Business sector industries 4.72 2.30 7.19
Agriculture, forestry, fishing and hunting -1.70 -0.30 -3.09
Mining and oil and gas extraction 4.45 3.27 5.65
Utilities 6.00 -1.63 14.21
Construction 3.39 2.62 4.16
Manufacturing 8.27 1.51 15.48
Goods-producing industries 4.96 2.15 7.84
Wholesale trade 2.12 1.11 3.14
Retail trade 3.48 3.80 3.17
Transportation and warehousing 3.59 1.62 5.60
Information and cultural industries 0.19 3.52 -3.05
Finance and Insurance and Holding Companies -0.15 5.97 -5.92
Real estate and rental and leasing 1.23 0.50 1.97
Professional, scientific and technical services 9.81 16.47 3.53
ASWMRS -1.28 -6.98 4.77
Arts, entertainment and recreation 9.68 4.50 15.11
Accommodation and food services 6.37 4.29 8.50
Other private services 9.70 11.15 8.26
Service-producing industries 3.01 3.03 2.98
Business sector without mining and oil and gas 5.17 0.92 9.59
Canada
1997-2017 1997-2007 2007-2017
Business sector industries 2.68 3.09 2.27
Agriculture, forestry, fishing and hunting 0.14 -0.44 0.72
Mining and oil and gas extraction 5.07 6.68 3.49
Utilities 2.09 0.45 3.76
Construction 3.57 4.03 3.11
Manufacturing -0.78 -0.13 -1.43
Goods-producing industries 2.72 2.78 2.67
Wholesale trade 2.75 3.77 1.75
Retail trade 2.88 5.09 0.73
Transportation and warehousing 3.80 291 4.69
Information and cultural industries 2.40 3.93 0.89
Finance and Insurance and Holding Companies 0.69 5.42 -3.84
Real estate and rental and leasing -0.16 0.75 -1.06
Professional, scientific and technical services 6.74 10.82 2.82
ASWMRS 7.26 7.13 7.39
Arts, entertainment and recreation 3.74 4.48 3.01
Accommodation and food services 2.54 1.63 3.47
Other private services 4.68 7.88 1.57
Service-producing industries 2.55 3.57 1.54
Business sector without mining and oil and gas 1.79 1.95 1.63

Source: The Stock and Consumption of Fixed Non-residential Capital Program, Statistics Canada (Table 36-10-0096-01).

Chart 25 shows that in Newfoundland and Labrador and Canada the net capital asset of
engineering construction always had the largest shares of nominal net capital stock from 1997 to
2017. In 2017, engineering construction represented almost 70 per cent of nominal net capital
stock in Newfoundland and Labrador’s business sector (69.4 per cent) while it took just more
than a half (53.1 per cent) in Canada’s business sector. This predominance of engineering assets
in Newfoundland and Labrador’s business sector capital stock can easily be explained by the fact
that a large part of the province’s capital stock is in the mining and oil and gas extraction sector
and the utilities sector, sectors very intensive in engineering capital. In fact, the share declined in
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2011 to 60.0 per cent from 66.9 per cent in 1997, but then gradually climbed to 69.4 per cent in
2017.

Canada's capital stock, on the other hand, had a more “balanced” capital stock, though
the share of engineering construction was rising more quickly than before since 2009. We can
also observe that machinery and equipment in Canada demonstrated a declining trend since 2002.
Share of this asset declined from 31.8 per cent in 2000 to 19.0 per cent in 2017. Shares from the
other two types of capital stock were rather stable.

Chart 25: Nominal Net Capital Assets as a Share of Nominal Net Capital Stock (Fixed,
Non-residential) in Newfoundland and Labrador and Canada, Business Sector, 1997 — 2017

Panel A: Newfoundland and Labrador
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Source: The Stock and Consumption of Fixed Non-residential Capital Program, Statistics Canada (Table 36-10-0096-01).
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Table 29: Shares of Net Capital Stock by Sector, Newfoundland and Labrador and Canada,
1997, 2007 and 2016

Newfoundland and Labrador Canada NL - Canada
1997 2007 2017 1997 2007 2017 1997 2007 2017
(share of business sector nominal investment, per cent) (percentage point)
Business sector industries 100 100 100 100 100 100 - - -
Agriculture, forestry, fishing and hunting 2.28 1.85 0.68 4.70 3.11 2.72 -2.42 -1.26 -2.04
Mining and oil and gas extraction 56.51 63.57 56.01 19.75 31.65 37.32 36.75 31.92 18.69
Utilities 17.96 12.37 22.45 18.79 14.35 16.99 -0.83 -1.98 5.46
Construction 1.31 1.23 0.92 1.91 1.84 1.97 -0.60 -0.61 -1.05
Manufacturing 5.15 4.55 9.36 16.97 11.80 8.09 -11.81 -7.25 1.27
Goods-producing sector 83.21 83.57 89.42 62.12 62.75 67.09 21.09 20.82 22.33
Wholesale trade 0.78 0.62 0.40 1.85 1.84 1.67 -1.07 -1.22 -1.27
Retail trade 2.00 2.28 1.51 2.80 3.52 2.92 -0.80 -1.23 -1.41
Transportation and warehousing 4.92 4.53 3.93 9.34 9.09 11.34 -4.42 -4.56 -7.40
Information and cultural industries 3.26 2.96 1.02 5.09 4.39 3.59 -1.83 -1.43 -2.57
Finance and insurance and holding 1.67 1.96 0.46 5.09 5.22 2.50 -3.42 -3.26 -2.04
companies
Real estate and rental and leasing 2.60 2.06 1.15 9.26 7.58 5.04 -6.66 -5.52 -3.89
Professional, scientific and technical 0.22 0.58 0.38 0.91 1.43 1.40 -0.69 -0.85 -1.02
ASWMRS 0.42 0.13 0.09 0.39 0.45 0.68 0.03 -0.32 -0.59
Arts, entertainment and recreation 0.18 0.22 0.44 0.74 0.87 0.91 -0.56 -0.65 -0.47
Accommodation and food services 0.52 0.63 0.70 1.56 1.52 1.64 -1.04 -0.89 -0.94
Other private services 0.22 0.46 0.49 0.84 1.35 1.21 -0.62 -0.89 -0.72
Service-producing sector 16.79 16.43 10.58 37.88 37.25 32.91 -21.09 -20.82 -22.33
Business sector without mining and oil and gas | 43.49 36.43 43.99 80.25 68.35 62.68 -36.75 -31.92 -18.69

Source: The Stock and Consumption of Fixed Non-residential Capital Program, Statistics Canada (Table 36-10-0096-01).

Table 29 shows the sectoral composition of net capital stock in Newfoundland and Lab-
rador and Canada. Throughout the 1997-2017 period, the mining and oil and gas extraction sec-
tor had the largest share of net capital stock in the province every year, with the share in each
year exceeding 50 per cent. Utilities consistently took the second place every year in the period,
fluctuating between 10 to 23 per cent.

ii. Capital Services

The capital stock can be seen as a repository of capital services,* which represent the ac-
tual input used in the production process. The difference between capital stock and capital ser-
vices stems from the fact that not all types of capital assets provide services at the same rate.
Short-lived assets, such as a car or a computer, must provide all their services in just a few years
before they completely depreciate. Office buildings, on the other hand, provide their services
over decades. Therefore, over a year, a dollar’s worth of a car provides relatively more capital
services than a dollar’s worth of a building. Thus, capital services growth is driven by: 1) in-
creases in the level of capital stock; and 2) shifts in the capital composition caused by more
investment in assets that provide relatively more services per dollar of capital stock (i.e. short-
lived assets).

% Capital services are obtained by chained-Fisher aggregation of capital stocks using the cost of capital to determine
weights.
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Table 30: Capital Services Compound Annual Growth in Newfoundland and Labrador and
Canada, Business Sector, 1997 — 2017

Newfoundland and Labrador
1997-2017 1997-2007 2007-2017
(compound annual growth rates, per cent)
Business sector industries 3.84 2.75 4.95
Agriculture, forestry, fishing and hunting -1.76 -0.42 -3.08
Mining and oil and gas extraction 4.46 3.25 5.69
Utilities 5.65 -0.75 12.47
Construction 4.25 3.68 4.81
Manufacturing 1.94 2.58 1.30
Goods-producing Sector 4.01 2.44 5.61
Wholesale trade 2.50 131 3.70
Retail trade 3.38 3.75 3.00
Transportation and warehousing 4.11 2.63 5.62
Information and cultural industries 0.48 4.73 -3.59
FIRE 2.86 4.20 1.54
Professional, scientific and technical services 10.39 18.24 3.07
ASWMRS -2.18 -8.26 4.32
Arts, entertainment and recreation 9.38 4.31 14.70
Accommodation and food services 6.50 4.63 8.40
Other private services 6.26 5.81 6.72
Service-producing Sector 3.34 3.86 2.82
Business sector without mining and oil and gas extraction 3.02 2.90 3.15
Canada
1997-2017 1997-2007 2007-2017
(compound annual growth rates, per cent)
Business sector industries 3.30 4.50 2.11
Agriculture, forestry, fishing and hunting 0.93 0.42 1.43
Mining and oil and gas extraction 5.47 7.11 3.86
Utilities 2.50 1.21 3.80
Construction 4.43 5.21 3.65
Manufacturing 0.36 1.44 -0.71
Goods-producing Sector 2.93 3.54 2.32
Wholesale trade 3.83 5.12 2.56
Retail trade 3.21 5.38 1.08
Transportation and warehousing 4.33 4.23 4.42
Information and cultural industries 3.10 5.15 1.09
FIRE 2.71 5.14 0.32
Professional, scientific and technical services 9.25 12.98 5.65
ASWMRS 7.65 10.95 4.45
Arts, entertainment and recreation 5.17 7.42 2.97
Accommodation and food services 1.45 1.59 1.31
Other private services 3.66 5.87 1.50
Service-producing Sector 3.64 5.39 1.92
Business sector without mining and oil and gas extraction 3.24 4.43 2.07

Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Table 36-10-0208-01).

Table 30 shows that capital services in Newfoundland and Labrador’s business sector
grew at a compound annual rate of 3.8 per cent from 1997 to 2017 and that in Canada was 3.3
per cent. The higher growth of the province’s capital services than the national average during
the 1997-2017 period was due to the rise in capital services during the 2007-2017 sub-periods. In
particular, the business sector growth in the province was higher than the national average by a
factor of 2.3 (5.0 per cent per year versus 2.1 per cent per year) during the 2007-2017 sub-period.
During the 2007-2017 sub-period, only 4 of 16 sub-sectors of the business sector in the province
had lower capital services growth than the national average (agriculture, forestry, fishing and
hunting; information and cultural industries; finance, insurance, real estate and rental and leasing;
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professional, scientific and technical services and administrative and support, waste management
and remediation services).

Table 31: Industry Share of Capital Services, Business Sector, Newfoundland and Labra-
dor and Canada, 1997 — 2017

Newfoundland and Labrador Canada NL - Canada
1997 2007 2017 1997 2007 2017 1997 2007 2017
(share of Business sector nominal investment, per cent)

Business sector industries 100 100 100 100 100 100 - - -
Agriculture, forestry, fishing and 3.07 2.24 1.01 3.80 2.55 2.39 073 031  -137
hunting
Mining and oil and gas extraction 68.51 71.92 77.19 13.48 17.23 20.42 55.03 54.69 56.77
Utilities 3.26 2.31 4.61 5.88 4.27 5.03 -2.61 -1.96 -0.42
Construction 0.81 0.89 0.88 1.60 1.71 1.99 -0.79 -0.83 -1.11
Manufacturing 0.83 0.82 0.57 20.90 15.52 11.72 -20.07 -14.70 -11.15

Goods-producing sector 80.26 77.93 82.97 44.74 40.77 41.61 35.52 37.15 41.36
Wholesale trade 1.99 1.73 1.54 6.99 7.42 7.74 -5.00 -5.68 -6.21
Retail trade 2.56 2.82 2.34 4.30 4.67 4.22 -1.74 -1.85 -1.88
Transportation and warehousing 4.71 4.65 4.96 10.60 10.33 12.92 -5.89 -5.67 -7.96
Information and cultural industries 2.99 3.62 1.55 6.02 6.41 5.79 -3.03 -2.79 -4.24
FIRE 6.02 6.92 4.98 22.60 24.03 20.13 -16.59 -17.11 -15.16
Proffessmnal, scientific and technical 0.20 0.81 0,68 0.80 1.74 2.45 -0.60 -0.93 177
Services
ASWMRS 0.48 0.15 0.14 0.62 1.12 1.41 -0.14 -0.97 -1.26
Arts, entertainment and recreation 0.09 0.11 0.27 0.44 0.58 0.63 -0.34 -0.47 -0.36
Accommodation and food services 0.53 0.64 0.88 1.16 0.87 0.80 -0.62 -0.23 0.08
Other private services 0.44 0.59 0.70 2.03 2.31 2.17 -1.59 -1.72 -1.48

Service-producing sector 19.81 22.06 17.98 54.58 59.39 58.27 -34.76 -37.33 -40.29

Business sector without mining and 2778 2820 2372 | 79.99  79.45  79.09 | -5221  -51.25  -55.38

oil and gas extraction

Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

In 2017, the capital services from the mining and oil and gas extraction sector represented
82.5 per cent of Newfoundland and Labrador’s capital service (Table 31). In Canada, this sector
also had the highest share of capital services at 28.8 per cent.

Iv. Capital Compensation

Capital compensation is the share of nominal GDP that goes to capital.*® During the
1997-2015 period, the share of capital compensation in Newfoundland and Labrador’s business
sector nominal GDP saw a large increase from 44.4 per cent in 1997 to 49.1 per cent in 2017
(Chart 26), with the peak of 74.9 per cent in 2008. Despite the fluctuation of Newfoundland and
Labrador’s capital compensation after 2008, Canada’s capital compensation has been quite stable
throughout the 1997-2015 period (ranging from the lowest 38.2 per cent in 1998 to the highest
44.3 per cent in 2005). Newfoundland and Labrador's biggest sector in terms of nominal output,
mining and oil and gas extraction industries, experienced an abrupt increase in its capital com-
pensation share of output during the 1997-2007 period (from 51.3 per cent in 1997 to 96.4 per

% We calculate capital compensation by subtracting nominal GDP from labour compensation. Because the nominal
GDP time series at the provincial level from Statistics Canada spans from 1997 to 2015, capital compensation also
spans from 1997 to 2015.
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cent in 2007) (Chart 27). Since then, capital compensation of the sector has declined from 96.4
per cent in 2008 to 81.6 per cent in 2015). The reduction in capital compensation as a share of
nominal GDP was due to reduced profit during the financial crisis and an increase in labour
compensation after 2012.

Chart 26: Capital Compensation as a Share of Nominal GDP, Business Sector, Newfound-
land and Labrador and Canada, 1997 — 2015
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Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

Chart 27: Mining and Oil and Gas Extraction Capital Compensation as a Share of This
Sector’s Nominal GDP, Newfoundland and Labrador and Canada, 1997 — 2015
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Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

The province’s mining and oil and gas extraction share of the business sector capital
compensation had higher growth than Canada from 1998 to 2015 because of the predominance
of this capital-intensive sector in the province’s economy (Chart 28). In particular, difference
between the shares of the province and that of Canada diverged from 1997 to 2007 when the
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province’s oil production was rising. After reaching the peak oil production in 2008 (78.7 per
cent), the share of the province declined to 42.9 per cent in 2015.

Chart 28: Mining and Oil and Gas Extraction Capital Compensation as a Share of Busi-
ness Sector Capital Compensation, Newfoundland and Labrador and Canada, 1997 — 2015
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Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

D. Mining and Oil and Gas Extraction in Newfoundland and Labrador

This section summarizes the development of the mining and oil and gas extraction sector in
Newfoundland and Labrador since the beginning of oil production in the province in 1997. It
first describes the development of oil production in the province, and then highlights the role of
the mining sector in the province.

I The Oil Boom in Newfoundland and Labrador

Since oil first flowed at Hibernia in 1997, Newfoundland and Labrador’s economy has
changed completely. The mining and oil and gas extraction sector contributed 60.5 per cent (2.0
percentage points of 3.2 percentage points) of the business sector real GDP average annual
growth during the 1997-2018 period and 26.9 per cent (1.1 percentage points of 4.0 percentage
points) of the business sector nominal GDP average annual growth during the 1997-2015 period
(Table 2 and Table 8).

Newfoundland and Labrador now has five off-shore oil fields (parentheses contain the
start year of offshore oil production): (1) Hibernia (1997), (2) Terra Nova (2002), (3) White Rose
(2005), (4) North Amethyst (2010) and (5) Hebron (2017). Hibernia is the province’s largest off-
shore oil project in terms of the estimated recoverable reserves. Specifically, Hibernia contains
estimated recoverable reserves of 1.4 billion barrels of oil and 1.9 billion of standard cubic feet
of gas, followed by Hebron, Terra Nova, North Amethyst and White Rose respectively.
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Chart 29: Breakdown of Offshore Oil Production by Oil Field, Million Barrels, Newfound-
land and Labrador, 1997 — 2018
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Source: Offshore Petroleum Broad, Newfoundland and Labrador.

Oil production in Newfoundland and Labrador began with an upsurge that turned into a
downward trend since the 2007 peak (Chart 29).3” The annual growth of the mining and oil and
gas extraction real GDP and the annual growth in the province’s oil production had a very strong
positive relationship. The province’s oil production as a share of Canada followed the same trend
(Chart 30).

Chart 30: Oil Production (in Barrels) in Newfoundland and Labrador as a Share of Can-
ada’s, 1997 — 2017, Per Cent
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Source: CSLS calculations based on the Crude Oil and Natural Gas (MCONG), Statistics Canada.
The province’s depletion of the established oil reserves and changes in the oil price and

accounted for the downward trend in the province’s oil production. First, the production declined
because of the depletion of the province’s established crude oil reserves. Specifically, the closing

%7 Specifically, the Pearson correlation coefficient between the annual growth of the mining and oil and gas extrac-
tion real GDP and the annual growth in the province’s oil production (in barrel) from 1999 to 2017 is 0.98, which
signifies a very strong positive linear relationship.
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stock dropped from 1,665.5 million barrels in 2007 to 689.4 million barrels in 2015 (Chart 31).%
On the other hand, the oil price fell significantly from US$111.26 per barrel in 2011 to US$54.12
per barrel in 2017 (Chart 32). These two factors together caused the province’s reduction in oil
production. Indeed, given the falling oil price and a fixed amount of lifetime oil reserves in the
province, it is more profitable for the province, in the long run, to lower the oil production at the
moment and delay the production until the oil price would become higher. The depletion of the
established oil reserves from 2005 to 2015 further reduced the province’s oil production®® to al-
low for a higher volume of more profitable production in the future.

Chart 31: Closing Stock of the Established Crude Oil Reserves, Newfoundland and Labra-
dor, 1998-2016 (Million Barrels)

2000
1500 //\”’\\
1000 — /
500
0 T T T T T T T T T T T T T T T T T T
$ P P DD D PP LD PEOOD DD D O L
P LTS PLFTEESLFE PSP
N R S S S SIS S S S S S S S S S

Source: CSLS calculations based on the Canadian System of Environmental and Resource Accounts - Natural Resource Asset Accounts, Statis-
tics Canada (Table 38-10-0007-01).

Chart 32: Brent Crude Oil Prices, Annual Average U.S. Dollars per Barrel, 1997 — 2018
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Source: U.S. Energy Information Administration.

% The upsurge of the province’s established crude oil closing stock from 2004 to 2005 and from 2015 to 2016 was
due to the beginning of the production of the oil reserves in White Rose and Hebron respectively.

% |f Newfoundland and Labrador produce crude oil at the 2016 level (80.6 million barrels), it would take 16 years

(1292.6 million barrels / 80.6 million barrels per year) for the province to exhaust its established crude oil reserves.
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Chart 33 shows the predominant mining and oil and gas extraction shares of the prov-
ince’s exports from 1997 to 2015.%° From 1997 to 2015, nominal exports of mining and oil and
gas extraction related products as a share of nominal exports in the province demonstrated a ris-
ing trend from 17.5 per cent in 1997, peaked at 66.3 per cent in 2011, to 46.3 per cent in 2015.
Throughout the 1997-2015 period, oil and gas extraction shares were always higher than mining
and quarrying.

Chart 33: Nominal Exports of Mining and Oil and Gas Extraction Products as a Share of
Total Economy Nominal Exports, Newfoundland and Labrador, 1997-2015
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Source: CSLS calculations based on the Supply, Use and Input-output Tables from Statistics Canada (Tables 12-10-0086-01 and 12-10-0088-01)
and the Provincial and Territorial Gross Domestic Product by Income and by Expenditure Accounts of Statistics Canada (Table 36-10-0222-01)..

il Role of Mining and Quarrying in Newfoundland and Labrador

In this report, we refer at multiple occasions to the growth of the mining and oil and gas
extraction sector as the main driver of Newfoundland and Labrador’s economy. Most of the time,
we assume that this extensive growth is from the increase in oil production. However, it is also
important to acknowledge the importance of growth in the mining sector since 2004 (Chart 34).

“0 Mining and oil and gas nominal exports are calculated from the sum of nominal international and interprovincial
exports of this sector’s related products. Nominal exports of these products are from two Statistics Canada tables
(Tables 12-10-0086-01 and 12-10-0088-01). The former table ends in 2008 while the latter table spans from 2007 to
2015. Therefore, we use the former table for data from 1997 to 2006 and the latter for data from 2007 to 2015.

From 1997 to 2006, mining and oil and gas extraction consists of mineral fuels, petroleum and coal products, metal
ores and concentrates, non-metallic minerals, services incidental to mining, primary metal products, fabricated metal
products and non-metallic mineral products. Oil and gas extraction is comprised of the first two products. Mining
and quarrying contains mining and oil and gas products other than mineral fuels and services incidental to mining.

From 2007 to 2015, mining and oil and gas extraction consists of mineral fuels, metal ores and concentrates, non-
metallic minerals, mineral support services, mineral and oil and gas exploration, non-metallic mineral products, pri-
mary metallic products and fabricated metallic products. Qil and gas extraction is comprised of mineral fuels while
mining and quarrying contains mining and oil and gas extraction products other than mineral support services and
mineral and oil and gas exploration.
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Specifically, after 2007, the mining and quarrying sector has accounted for about 10 per cent of
the province’s business sector nominal GDP.

Chart 34: Mining and Quarrying Nominal GDP and Oil and Gas Extraction Nominal GDP
and Real GDP as a Per Cent of the Business Sector, Newfoundland and Labrador, 1997-
2015 and 1997 — 2018
Panel A: Nominal GDP (1997-2015)
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I11.  Productivity in Newfoundland and Labrador

This part of the report provides a detailed examination of Newfoundland and Labrador’s
productivity performance (both in terms of growth rates and levels) during the 1997-2018 period,
comparing it to Canada’s performance. We first look at trends and levels of labour productivity.
We also quantify the contribution from capital intensity, labour quality and multifactor produc-
tivity to Newfoundland and Labrador’s business sector labour productivity growth, repeating that
analysis for each two-digit NAICS sector. Finally, we examine the trends and levels of the busi-
ness sector capital productivity and multifactor productivity in the province.

During the 1997-2007 sub-period, Newfoundland and Labrador was the province that had
the highest growth rates in all three productivity measures. However, during the 2007-2018 sub-
period, the province ranked last in the growth rates of all three productivity measures. The de-
composition of labour productivity growth by sector shows that the mining and oil and gas ex-
traction sector contributed the most to the decline. This contribution from the sector was driven
by the within-sector productivity decline, due to the decrease in oil production from 134.5 mil-
lion barrels in 2007, the peak year for oil production, to 80.6 million barrels in 2018.

The decomposition of the labour productivity growth in Newfoundland and Labrador also
finds that the business sector labour productivity slowdown between the 1998-2007 and the
2008-2017 sub-periods in the province was driven by the decline within the goods sector. The
positive contribution from the service sector to the business sector labour productivity slowdown
only partially offset the negative contribution from the goods sector.

From the perspective of the growth accounting approach, capital intensity and MFP are
the two important factors affecting labour productivity growth in Newfoundland and Labrador
and Canada throughout the 1997-2017 period, with a small influence from labour quality. At the
business sector level, MFP was responsible for most of the labour productivity growth in the
province while capital intensity accounts for the most in Canada during the 2007-2017 sub-
period.

A. Labour Productivity

Labour productivity, defined here as real GDP (in chained 2012 dollars) per hour worked,
increased at a rate of 2.2 per cent per year in Newfoundland and Labrador’s business sector dur-
ing the 1997-2018 period, above the 1.3 per cent national average (Chart 35). Compared to other
provinces, Newfoundland and Labrador ranked the first in terms of compound annual average
productivity growth in the 1997-2018 period.
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The labour productivity growth in Newfoundland and Labrador during the 1997-2018
period reflected very divergent trends during the 1997-2007 and the 2007-2018 sub-periods.
Productivity growth was strong in the first sub-period (6.0 per cent per year), the best among all
ten provinces, but negative during the second sub-period (-1.18 per cent per year), the worst pro-
vincial performance.

Chart 35: Labour Productivity Compound Annual Growth in Canada and the Provinces,
Business Sector, 1997 - 2018
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

We observe a labour productivity slowdown during the 2007-2018 sub-period in Canada
and in all provinces. However, the slowdown elsewhere in Canada was much less severe than the
one experienced in Newfoundland and Labrador. For example, while labour productivity growth
in Canada decreased from 1.8 per cent per year to 0.8 per cent per year (a reduction in 1.0
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percentage points), growth in Newfoundland and Labrador dropped from 6.0 per cent per year to
-1.18 per cent per year (7.14 percentage points per year).

Chart 36: Annual Labour Productivity Growth, Business Sector and Oil and Gas Extrac-
tion, Newfoundland and Labrador and Canada, 1998 — 2018
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Breaking down the province’s labour productivity growth by year, Panel A of Chart 36
shows that Newfoundland and Labrador had exceptional performance in years 2000, 2002 and
2007. In 2000, the 12.2 per cent business sector labour productivity growth in the province was
spurred by increased oil and iron ore production (Department of Finance, 2000). In 2002, the
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productivity growth was particularly impressive (24.1 per cent). This substantial increase was
caused by the beginning of oil production in the Terra Nova oil field. There was also a marked
productivity increase in 2007, due in large part to the return of Terra Nova to full capacity after a
six-month halt in operations in 2006 as well as increased production from the White Rose oil
field. After 2007, the business sector labour productivity in Newfoundland and Labrador de-
clined in 2008, 2009, 2011, 2012, 2014 and 2018.

Changes in labour productivity at the business sector level in Newfoundland and Labra-
dor are largely driven by changes in labour productivity at the oil and gas sector given the impor-
tance of oil and gas in business sector GDP (Panel B of Chart 36). Indeed, the correlation coeffi-
cient between annual changes in the business sector labour productivity and in oil and gas extrac-
tion from 1999 to 2017* in the province was 0.67 (Table 32), which signifies a strong positive
linear relationship. The correlation coefficient was even higher for mining and oil and gas extrac-
tion (0.82).

Table 32: Correlation between Annual Growth in Labour Productivity in the Business Sec-
tor and the Mining and Oil and Gas Extraction Sector, Newfoundland and Labrador, 1999-
2018

Annual Growth in Labour Productivity
Industr Business Mining and Oil and Oil and Gas
y Sector Gas Extraction Extraction
Mining and Oil and Gas
Annual Extraction e :
Growth in
Labour
Productivity | Qil and gas extraction 0.67 0.64
Annual Growth o
in Exports Total Exports 0.86 0.74 0.58
Business Sector 0.86 0.68 0.37
Annual - .
Growth in gx'{‘r';‘gni’;d Elllemel EEs 0.89 0.85 0.56
Real GDP
Oil and gas extraction 0.76 0.85 0.41

Note *: Because the time series of total economy exports from Statistics Canada table 36-10-0222-01 spans only from 1997 to 2017, the calcula-
tion of the correlation between total exports and annual sectoral labour productivity growth only includes data from 1999 to 2017.
Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

Changes in labour productivity in the oil and gas extraction sector are in turn driven by
changes in oil and gas production. In fact, direct labour input (hours worked) in oil and gas ex-
traction is relatively stable over time, such that a one per cent increase in production translates

* We exclude the year of 1998 because the province’s oil production began at the end of 1997. Therefore, the rela-
tionship in 1998 was not linear. As the Pearson correlation coefficient measures linear relationships, we exclude the
year of 1998 from the calculation.
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almost one to one into an increase in labour productivity. Also supporting this observation, the
correlation coefficient between annual changes in real output in oil and gas extraction and the
business sector labour productivity annual growth in Newfoundland and Labrador from 1999 to
2018 was 0.76. For mining and oil and gas extraction, it was 0.89.

Because a significant share of Newfoundland and Labrador’s exports (both international
and interprovincial) are from the mining and oil and gas extraction sector (Chart 33), annual
growth in total exports and the annual growth in the business sector labour productivity in the
province had a strong positive relationship. Specifically, the correlation coefficient from 1999 to
2017 was 0.86.

Given the importance of mining and oil and gas extraction in Newfoundland and Labra-
dor’s economy, the state of the mining and oil and gas extraction sector largely reflect the busi-
ness sector productivity development.

Chart 37: Labour Productivity Level, Business Sector, Newfoundland and Labrador and
Canada, 1997 — 2018
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Throughout the 1997-2018 period, the business sector labour productivity levels in New-
foundland and Labrador were higher than the national average (Panel A of Chart 37). The rela-
tive business sector labour productivity level between Newfoundland and Labrador and Canada
followed the same trend as the province’s business sector labour productivity level (Panel B of
Chart 37). Interestingly, the trend in the relative labour productivity level is also the same as the
trend in the province’s oil production (Chart 29), with a rising trend from 1997 to 2007, the peak
year of oil production, and a falling trending from 2007 to 2018. The similarity between the three
trends (business sector labour productivity in the province, the relative labour productivity level
between the province and the national average, and the province’s oil production) reflects the
considerable influence of the oil production on the province’s business sector labour productivity
during the 1997-2018 period.

Comparing the business sector labour productivity levels among provinces and the na-
tional average, we see that in 2018 Saskatchewan ranked the first ($83.9 chained 2012 dollars
per hour) (Chart 38). Newfoundland and Labrador ranked second ($82.1 chained 2012 dollars
per hour), followed by Alberta ($77.8 chained 2012 dollars per hour). These three provinces are
the only provinces in Canada that had labour productivity levels higher than the national average
($56.0 chained 2012 dollars per hour). The business sector labour productivity level in New-
foundland and Labrador was higher than the national average by a factor of 1.5.

Chart 38: Labour Productivity Levels, Business Sector, Canada and the Provinces, 2018
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

With respect to labour productivity growth, both the goods and service sectors in the
province had higher growth than Canada’s during the 1997-2018 period (2.9 per cent per year
versus 1.4 per cent and 1.6 per cent per year versus 1.4 per cent per year respectively). Among
all sub-sectors of the business sector, 11 of 16 subsectors in Newfoundland and Labrador had
higher labour productivity growth than their counterparts in Canada during the 1997-2018 period.
During this period, in the province, mining and oil and gas extraction had the highest growth (6.1
per cent per year), followed by information and cultural industries (5.4 per cent per year) and
wholesale trade (4.1 per cent per year).
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Table 33: Labour Productivity Compound Annual Growth by Two-digit NAICS Sector,
Business Sector, Newfoundland and Labrador and Canada, 1997-2018

Newfoundland and Labrador
1997-2018 1997-2007 2007-2018
(compound annual growth rates, per cent)
Business sector industries 2.16 5.96 -1.18
Agriculture, forestry, fishing and hunting 3.26 5.26 1.46
Mining and oil and gas extraction 6.07 20.03 -5.21
Utilities 2.37 0.98 3.65
Construction -0.30 -0.66 0.03
Manufacturing 2.95 0.49 5.23
Goods-producing Sector 2.94 11.41 -4.20
Wholesale trade 4.09 3.87 4.30
Retail trade 2.43 1.84 2.97
Transportation and warehousing 0.65 -0.21 1.44
Information and cultural industries 5.38 1.47 9.06
Finance and insurance, and holding companies 2.23 0.31 4.00
Real estate, rental and leasing 1.29 1.16 141
Professional, scientific and technical services -0.48 -1.10 0.08
ASWMRS 0.98 1.08 0.88
Arts, entertainment and recreation -1.24 -5.01 2.33
Accommodation and food services 191 1.46 2.33
Other private services 1.16 0.61 1.66
Service-producing sector 1.64 0.79 2.42
Business sector without mining and oil and gas 0.73 -0.39 1.76
Canada
1997-2018 1997-2007 2007-2018
(compound annual growth rates, per cent)
Business sector industries 1.29 1.80 0.82
Agriculture, forestry, fishing and hunting 3.28 2.92 3.61
Mining and oil and gas extraction -0.82 -2.65 0.87
Utilities 0.35 0.00 0.67
Construction 0.41 0.95 -0.09
Manufacturing 1.85 2.26 1.47
Goods-producing Sector 1.36 1.63 1.12
Wholesale trade 3.09 4.03 2.24
Retail trade 2.29 3.66 1.07
Transportation and warehousing 1.34 1.29 1.39
Information and cultural industries 1.84 3.25 0.58
Finance and insurance, and holding companies 1.92 2.40 1.48
Real estate, rental and leasing 0.23 -0.31 0.72
Professional, scientific and technical services 0.65 1.03 0.30
ASWMRS -0.08 0.26 -0.39
Arts, entertainment and recreation -1.09 -1.83 -0.42
Accommodation and food services 1.21 2.00 0.49
Other private services 0.60 1.17 0.09
Service-producing sector 1.44 2.16 0.79
Business sector without mining and oil and gas 1.35 1.96 0.80

Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01, 36-10-0211-01 and 36-
10-0480-01).

During the 1997-2007 sub-period, while labour productivity in the goods sector in New-
foundland and Labrador grew much more quickly than in Canada (11.4 per cent per year vs. 1.6
per cent per year), labour productivity in the service sector grew slower than Canada’s (0.8 per
cent per year vs. 2.2 per cent per year). It is notable that less than one half of all subsectors (5 of
16 subsectors) in the province grew faster than the national level even though business sector
productivity growth was over three times as much as the national average (6.0 per cent versus 1.8
per cent). In particular, output per hour in the mining and oil and gas extraction sector in the
province grew at a 20.0 per cent average annual rate, compared to the 2.7 per cent per year de-
cline in Canada.
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During the 2007-2018 sub-period, labour productivity in three sub-sectors of the prov-
ince’s business sector grew slower than in their counterparts in Canada (agriculture, forestry,
fishing and hunting, mining and oil and gas extraction and professional, scientific and technical
services). In particular, the mining and oil and gas sector’s labour productivity level declined at a
rate of 5.2 per cent per year in the province but rose at a rate of 0.9 per cent per year in Canada.
The decline in labour productivity was due to the fall in oil production. Specifically, oil produc-
tion in the province dropped from 134.5 million barrels in 2007 to 84.0 million barrels in 2018.

Newfoundland and Labrador’s labour productivity growth at the aggregate or business
sector level is not indicative of the performance at the industry level. This observation reflects
the importance of the oil and gas sector in the determination of the aggregate trend. In the 1997-
2007 sub-period, labour productivity in the mining and oil and gas industry advanced at a 20.0
per cent average annual rate, resulting in the 6.0 per cent annual rise for business sector produc-
tivity. In contrast, output per hour in industries excluding the mining and oil and gas averaged
only -0.4 per cent per year. The situation was reversed after 2007. Labour productivity in mining
and oil and gas fell at a 5.2 per cent per year from 2007 to 2018, resulting in a 1.2 per cent an-
nual decline in business sector productivity. In contrast, output per hour in industries excluding
the mining and oil and gas advanced at 1.8 per cent per cent per year.

. Sources of Labour Productivity Growth in Newfoundland and Labrador

To examine sources of the labour productivity growth in the business sector and the sub-
sectors of the business sector in Newfoundland and Labrador and Canada, this subsection uses
the standard growth accounting framework, which decomposes the growth in labour productivity
into three broad factors: (1) improvement in the quality of labour, (2) capital deepening (i.e. in-
creases in the amount of capital per labour unit, or more precisely, per hour worked) and (3)
growth in multifactor productivity (MFP). MFP growth reflects labour productivity growth from
factors other than human and physical capital. These factors include improvement in technology,
capital utilization, increasing returns to scale and measurement errors of inputs and outputs.
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Table 34: Contributions from Capital Intensity, Multifactor Productivity and Labour

Quiality to Labour Productivity Growth, Business Sector and Mining and Oil and Gas Ex-
traction, Newfoundland and Labrador and Canada, 1997-2017, 1997 — 2007 and 2007 —

2017
Newfoundland and Labrador Canada
Business Sector
Labour Produc- MFP Capital Labour Labour MFP Capital Labour
tivity Intensity Quality Productivity Intensity Quality
1997 - 2017 2.47 0.56 1.74 0.15 1.37 0.20 0.89 0.27
1997 — 2007 5.93 5.05 0.64 0.20 1.84 0.34 1.17 0.32
2007 — 2017 -0.89 -3.73 2.85 0.10 0.90 0.06 0.62 0.22
Newfoundland and Labrador Canada
Mining and Oil and Gas Extraction
Labour Pro- MFP Capital Labour Labour MFP Capital Labour
ductivity Intensity Quality Productivity Intensity Quality
1997 - 2017 6.11 5.00 0.96 0.09 -0.90 -2.99 2.07 0.08
1997 — 2007 19.99 20.59 -0.68 0.18 -2.64 -4.45 1.81 0.07
2007 — 2017 -6.17 -8.58 2.63 0.01 0.87 -1.52 2.33 0.09

Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

The decomposition of business sector labour productivity growth in Newfoundland and
Labrador over the 1997-2017 period was drastically different in the 1997-2007 and the 2007-
2017 sub-periods (Table 34). During the 1997-2007 sub-period, the province’s business sector
labour productivity growth was driven by the MFP growth due to the adoption of new technol-
ogy for offshore oil drilling (5.1 percentage points of 5.9 percentage points). Labour productivity
growth fuelled by MFP growth is usually regarded as sustainable growth because technological
progress does not face decreasing returns. There are always new ideas to improve production.
However, in Newfoundland and Labrador’s case, the MFP growth was not sustainable because
of the depletion of the province’s oil fields operating at the time. Therefore, contributions from
MFP to the business sector labour productivity growth turned negative during the 2007-2017
sub-period.

As we discuss in section 11, Newfoundland and Labrador’s growth in capital investment
during the 2007-2017 sub-period was particularly high (11.1 per cent per year in the province
versus -0.4 per cent per year in Canada). As a result, capital intensity made significant contribu-
tion to the province’s business sector productivity growth during the 2007-2017 sub-period (2.9
percentage points of -0.9 percentage points). Unfortunately, labour productivity growth from this
source is usually temporary because capital accumulation will eventually face decreasing returns.
The productivity of capital stock decreases as capital per unit of labour increases.

The MFP-driven labour productivity growth during the 1997-2007 sub-period and the
labour productivity growth fuelled by capital deepening during the 2007-2017 sub-period re-
sulted in the capital deepening-driven business sector labour productivity growth in Newfound-
land and Labrador. On the other hand, Canada’s labour productivity was driven mainly by in-
creases in capital intensity during the whole 1997-2017 period.
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Because of the importance of the mining and oil and gas extraction sector in Newfound-
land and Labrador’s economy, the second panel of Table 34 shows sources of mining and oil and
gas extraction labour productivity growth in the province and Canada. The compositions of the
province’s labour productivity growth in the mining and oil and gas extraction sector and the
business sector during the 1997-2017 period and the 1997-2007 and 2007-2017 sub-periods
demonstrated the same pattern, except that capital deepening made negative contributions to the
mining and oil and gas extraction labour productivity growth during the 1997-2007 period (-0.7
percentage points).

Table 35 and Table 36 show sources of labour productivity growth in Newfoundland and
Labrador and Canada by two-digit NAICS subsector of the business sector during the 1997-2007
and the 2007-2017 sub-periods. The province’s goods sector, which was dominated by the min-
ing and oil and gas extraction sector, had labour productivity growth driven by the MFP growth
during the 1997-2007 sub-period and by capital deepening during the 2007-2017 period. How-
ever, the service sector labour productivity growth in the province was fuelled by capital deepen-
ing during the 1997-2007 and the 2007-2017 sub-periods. On the other hand, in Canada, labour
productivity growth of the goods and the service sectors was driven mainly by capital deepening
during the 1997-2007 and the 2007-2017 sub-periods.

The second part of Table 35 shows that the MFP of the province’s service sector had the
largest contribution to the increase in the service sector labour productivity growth rate (1.6 per-
centage points of 2.3 percentage points) between the 1997-2007 and the 2007-2017 sub-periods.
This rise of the contribution from MFP growth is a good sign for the province’s economy be-
cause, as discussed, labour productivity growth from MFP growth usually lasts longer than that
from capital deepening.
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Table 35: Contributions from Capital Intensity, Multifactor Productivity and Labour
Quiality to Labour Productivity Growth, Newfoundland and Labrador, 1997 — 2007 and
2007 — 2017

Newfoundland and Labrador
1997-2007 2007-2017
Labour MFP Capital Labour Labour MFP Capital Labour
Productivity Intensity Quality | Productivity Intensity  Quality
Business sector 5.93 5.05 0.64 0.20 -0.89 -3.73 2.85 0.10
Agriculture, forestry, fishing and hunting 5.12 3.38 1.60 0.08 3.17 0.81 2.02 0.31
Mining and oil and gas extraction 19.99 20.59 -0.68 0.18 -6.17 -8.58 2.63 0.01
Utilities 0.99 2.12 -1.03 -0.08 3.98 -4.15 8.77 -0.26
Construction -0.66 -0.98 0.51 -0.19 1.44 1.80 -0.42 0.06
Manufacturing 0.43 -0.28 0.01 0.69 5.77 3.98 1.45 0.27
Goods-producing sector 11.36 9.60 1.37 0.24 -4.46 -6.21 1.78 0.09
Wholesale trade 3.87 3.88 0.39 -0.40 5.13 3.07 2.37 -0.36
Retail trade 1.84 0.64 0.31 0.88 4.34 2.75 1.55 0.00
Transportation and warehousing -0.19 -1.54 1.16 0.20 1.79 -1.13 2.73 0.22
Information and cultural industries 1.47 0.26 1.21 -0.01 10.77 6.98 3.47 0.07
FIRE 0.61 -1.36 2.02 -0.02 4.21 2.01 2.08 0.08
Professional, scientific and technical ser- -1.10 -2.42 1.97 -0.60 0.33 -0.79 0.48 0.64
vices
ASWMRS 0.70 4.17 -3.50 0.18 1.90 0.66 0.57 0.66
Arts, entertainment and recreation -5.01 -4.45 -0.03 -0.56 3.28 -2.26 5.01 0.62
Accommodation and food services 1.46 0.62 0.61 0.22 3.08 1.09 2.00 -0.03
Other private services 0.61 -0.56 0.36 0.81 1.43 0.01 0.81 0.60
Service-producing sector 0.77 -0.22 0.66 0.34 3.07 1.33 1.57 0.14
Newfoundland and Labrador
(Percentage Point Differences between 1997-2007 and 2007-2016)
Labour Productiv- MFP Capital Intensity Labour Quality
ity
Business sector -6.82 -8.77 2.21 -0.11
Agriculture, forestry, fishing and hunting -1.95 -2.58 0.43 0.23
Mining and oil and gas extraction -26.16 -29.17 3.30 -0.17
Utilities 3.00 -6.28 9.80 -0.18
Construction 2.10 2.78 -0.93 0.25
Manufacturing 5.35 4.26 1.43 -0.42
Goods-producing sector -15.82 -15.81 0.41 -0.15
Wholesale trade 1.26 -0.81 1.98 0.04
Retail trade 2.50 211 1.24 -0.89
Transportation and warehousing 1.98 0.41 1.56 0.02
Information and cultural industries 9.30 6.72 2.25 0.08
FIRE 3.61 3.37 0.06 0.11
Professional, scientific and technical services 1.43 1.63 -1.48 1.24
ASWMRS 1.20 -3.51 4.07 0.48
Arts, entertainment and recreation 8.29 2.19 5.04 1.18
Accommodation and food services 1.62 0.47 1.39 -0.25
Other private services 0.82 0.57 0.45 -0.21
Service-producing sector 2.30 1.55 0.92 -0.19

Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).
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Table 36: Contributions from Capital Intensity, Multifactor Productivity and Labour
Quiality to Labour Productivity Growth, Canada, 1997 — 2007 and 2007 — 2017

Canada
1997-2007 2007-2017
Labour MFP Capital Labour Labour Pro- MFP Capital Labour
Productivity Intensity Quality ductivity Intensity Quality
Business sector 1.84 0.34 1.17 0.32 0.90 0.06 0.62 0.22
Agriculture, forestry, fishing and 5.11 2.92 1.67 0.45 3.68 1.70 1.56 0.38
hunting
Mining and oil and gas -2.64 -4.45 1.81 0.07 0.87 -1.52 2.33 0.09
extraction
Utilities -0.45 -0.39 -0.08 0.02 0.90 -1.47 2.34 0.06
Construction 1.26 1.00 0.19 0.07 0.14 -0.22 0.17 0.20
Manufacturing 2.25 1.16 0.74 0.33 1.48 0.96 0.37 0.15
Goods-producing sector 1.76 0.09 1.36 0.30 1.20 -0.13 1.17 0.16
Wholesale trade 3.69 2.01 1.32 0.33 2.60 1.20 1.25 0.14
Retail trade 3.35 2.08 0.96 0.28 1.16 0.81 0.08 0.27
Transportation and warehousing 1.37 -0.17 1.22 0.31 1.56 -0.64 2.06 0.15
Information and cultural 2.83 1.29 1.36 0.16 0.54 0.14 0.26 0.15
industries
FIRE 1.63 -0.16 1.53 0.26 1.51 1.51 -0.18 0.17
Professional, scientific and 1.32 0.11 0.94 0.26 0.38 -0.50 0.54 0.35
technical services
ASWMRS 0.76 -0.44 0.87 0.34 -0.04 -0.86 0.55 0.27
Arts, entertainment and -0.26 -1.56 1.26 0.05 -0.48 -1.22 0.53 0.22
recreation
Accommodation and food 1.81 1.32 0.20 0.29 0.32 0.09 -0.10 0.33
services
Other private services 1.16 0.26 0.61 0.29 -0.18 -0.47 -0.01 0.30
Service-producing sector 2.13 0.58 1.18 0.36 0.89 0.24 0.36 0.28
Canada
(Percentage Point Differences between 1997-2007 and 2007-2017)
Labour Productivity MFP Capital Intensity Labour Quality
Business sector -0.94 -0.28 -0.55 -0.10
Agriculture, forestry, fishing and hunting -1.43 -1.23 -0.10 -0.07
Mining and oil and gas extraction 3.51 2.94 0.51 0.02
Utilities 1.35 -1.08 2.43 0.04
Construction -1.12 -1.22 -0.02 0.12
Manufacturing -0.76 -0.20 -0.37 -0.18
Goods-producing sector -0.56 -0.22 -0.20 -0.14
Wholesale trade -1.09 -0.81 -0.07 -0.19
Retail trade -2.19 -1.27 -0.88 -0.01
Transportation and warehousing 0.19 -0.48 0.83 -0.16
Information and cultural industries -2.29 -1.15 -1.10 -0.01
FIRE -0.11 1.68 -1.70 -0.09
Professional, scientific and technical services -0.94 -0.62 -0.40 0.09
ASWMRS -0.81 -0.42 -0.31 -0.07
Arts, entertainment and recreation -0.22 0.33 -0.73 0.17
Accommodation and food services -1.49 -1.23 -0.30 0.04
Other private services -1.35 -0.73 -0.62 0.01
Service-producing sector -1.25 -0.34 -0.81 -0.08

Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).
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il Contribution to Labour Productivity by Sector

This section analyzes how much each sub-sector of the business sector in Newfoundland
and Labrador contributed to the business sector labour productivity growth from 1998 to 2017.
In particular, we decompose labour productivity growth in Newfoundland and Labrador using
the framework developed by de Avillez (2012) and compare the contribution from each sector to
labour productivity growth in Newfoundland and Labrador during the 1998-2018 period and the
1998-2007 and the 2008-2018 sub-periods. Section 2 in the Appendix contains a detailed discus-
sion about the decomposition. Contribution from each sector can be broken down into the fol-
lowing three components.

e The within-sector effect, as the name implies, captures the change in labour productivity
that happens within a sector, driven by increased capital intensity, increased labour qual-
ity, technical change, economies of scale, etc.

e The reallocation level effect indicates whether changes in the share of hours have fa-
voured sectors with above (or below) average labour productivity levels. This effect is
positive for an industry when the labour input share is growing in industries that have
above average labour productivity levels or when the labour input share is falling in in-
dustries with below average labour productivity levels. It is negative when labour is mov-
ing into industries with below average productivity levels or leaving industries with
above average productivity levels.

e The reallocation growth effect measures whether labour is shifting towards sectors with
above (or below) average labour productivity growth. This effect is positive for an indus-
try if the growth rate of labour productivity is above average and the labour input share of
the industry is increasing or if the growth rate is below average and the labour share is
decreasing. It is negative if the growth rate of labour productivity is above average and
the labour input share is decreasing or if the rate of growth is below average and the la-
bour input share is rising.

The sum of these three effects — the total effect — constitutes the percentage point contri-
bution from each sector to the growth in Canada. The sum of total effects from each sector is the
growth of the business sector.* According to CSLS calculations, Newfoundland and Labrador’s
mining and oil and gas extraction sector was responsible for 60.1 per cent (1.5 percentage points
of 2.4 percentage points) of the province’s business sector labour productivity average annual
growth during the 1998-2018 period (Table 37). Contribution from this sector alone is larger
than the double of the sum of all sub-sectors of the service sector (1.5 percentage points versus

“2 Growth rates and percentage point contributions to growth rates in this part of the report (section 11.A.i) are aver-
age annual percentage changes.
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0.7 percentage points). It was followed by manufacturing (0.23 percentage points); agriculture,
forestry, fishing and hunting (0.21 percentage points); and retail trade (0.20 percentage points).

Table 37: Sectoral Contribution to Business Sector Labour Productivity Average Annual
Growth Decomposed into Within-Sector, Reallocation Level and Reallocation Growth Ef-
fects, Newfoundland and Labrador, 1998 — 2018

1998-2018

Total Within-Sector Effect  Reallocation Level Effect  Reallocation Growth Effect

(percentage point contribution)

Business sector Industries 2.43 1.74 1.39 -0.70
Agriculture, forestry, fishing and hunting 0.21 0.08 0.13 0.00
Mining and oil and gas extraction 1.46 0.67 1.33 -0.55
Utilities 0.06 0.07 0.00 -0.01
Construction -0.20 0.01 -0.22 0.00
Manufacturing 0.23 0.17 0.09 -0.02
Goods-producing industries 1.76 1.00 1.34 -0.58
Wholesale trade 0.15 0.12 0.04 -0.01
Retail trade 0.20 0.21 0.01 -0.03
Transportation and warehousing 0.02 0.01 0.01 0.00
Information and cultural industries 0.18 0.23 -0.01 -0.04
Finance and insurance, and holding companies 0.14 0.12 0.03 -0.01
Real estate, rental and leasing 0.04 0.05 0.00 -0.01
Professional, scientific and technical services -0.04 -0.03 0.00 -0.01
Administrative and support, waste -0.01 0.03 -0.03 -0.01
Arts, entertainment and recreation -0.01 -0.01 0.00 -0.01
Accommodation and food services 0.06 0.05 0.02 -0.01
Other private services -0.08 -0.05 -0.02 0.00
Service-producing industries 0.67 0.74 0.05 -0.12
Business sector without mining and oil and gas | 0.97 1.06 0.06 -0.15
1998-2007

Total Within-Sector Effect Reallocation Level Effect  Reallocation Growth Effect

(percentage point contribution)

Business sector Industries 6.23 5.35 1.45 -0.57
Agriculture, forestry, fishing and hunting 0.37 0.19 0.17 0.00
Mining and oil and gas extraction 5.25 4.28 1.41 -0.44
Utilities 0.05 0.05 0.00 0.00
Construction -0.01 -0.02 0.02 -0.01
Manufacturing 0.16 0.13 0.02 0.00
Goods-producing industries 5.82 4.64 1.62 -0.44
Wholesale trade 0.19 0.14 0.05 0.00
Retail trade 0.05 0.22 -0.14 -0.04
Transportation and warehousing 0.00 -0.04 0.04 0.01
Information and cultural industries 0.19 0.21 0.01 -0.03
Finance and insurance, and holding companies 0.05 0.05 0.00 0.00
Real estate, rental and leasing 0.03 0.05 0.00 -0.01
Professional, scientific and technical services -0.05 -0.04 0.01 -0.02
Administrative and support, waste -0.07 0.05 -0.12 0.00
Arts, entertainment and recreation -0.05 -0.02 -0.02 -0.01
Accommodation and food services 0.08 0.06 0.03 -0.01
Other private services -0.01 0.05 -0.04 -0.01
Service-producing industries 0.42 0.71 -0.17 -0.12
Business sector without mining and oil and gas | 0.98 1.07 0.04 -0.13
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2008-2018
Total Within-Sector Reallocation Level Reallocation Growth
Effect Effect Effect
(percentage point contribution)
Business sector Industries -1.03 -1.55 1.34 -0.82
Agriculture, forestry, fishing and hunting 0.06 -0.03 0.09 0.00
Mining and oil and gas extraction -1.99 -2.61 1.27 -0.65
Utilities 0.07 0.09 0.00 -0.02
Construction -0.37 0.04 -0.43 0.02
Manufacturing 0.30 0.19 0.15 -0.04
Goods-producing industries -1.93 -2.31 1.08 -0.70
Wholesale trade 0.12 0.10 0.03 -0.01
Retail trade 0.33 0.20 0.15 -0.02
Transportation and warehousing 0.04 0.06 -0.01 -0.01
Information and cultural industries 0.17 0.25 -0.03 -0.05
Finance and insurance, and holding companies 0.23 0.18 0.06 -0.01
Real estate, rental and leasing 0.05 0.05 0.01 -0.01
Professional, scientific and technical services -0.03 -0.02 -0.01 0.00
Administrative and support, waste 0.06 0.01 0.05 -0.01
Arts, entertainment and recreation 0.02 0.01 0.02 0.00
Accommodation and food services 0.05 0.05 0.00 -0.01
Other private services -0.14 -0.14 0.00 0.00
Service-producing industries 0.89 0.76 0.26 -0.12
Business sector without mining and oil and gas 0.96 1.06 0.07 -0.17
Differences between 1998-2007 and 2007-2018
Total Within-Sector Reallocation Level Reallocation Growth
Effect Effect Effect
(percentage point contribution)

Business sector Industries -7.27 -6.90 -0.11 -0.26
Agriculture, forestry, fishing and hunting -0.31 -0.22 -0.08 -0.01
Mining and oil and gas extraction -7.24 -6.89 -0.14 -0.22
Utilities 0.03 0.04 0.00 -0.01
Construction -0.37 0.06 -0.45 0.03
Manufacturing 0.15 0.06 0.14 -0.05
Goods-producing industries -7.75 -6.95 -0.54 -0.26
Wholesale trade -0.07 -0.04 -0.02 0.00
Retail trade 0.29 -0.03 0.30 0.02
Transportation and warehousing 0.04 0.10 -0.05 -0.02
Information and cultural industries -0.02 0.05 -0.05 -0.02
Finance and insurance, and holding companies 0.18 0.13 0.06 -0.02
Real estate, rental and leasing 0.01 0.00 0.01 0.00
Professional, scientific and technical services 0.01 0.03 -0.03 0.01
Administrative and support, waste 0.13 -0.03 0.17 0.00
Arts, entertainment and recreation 0.07 0.03 0.03 0.00
Accommodation and food services -0.03 0.00 -0.03 0.00
Other private services -0.13 -0.19 0.04 0.02
Service-producing industries 0.48 0.05 0.43 0.00
Business sector without mining and oil and gas -0.02 -0.01 0.03 -0.04

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA) and the Gross Domestic Product by Industry - Pro-vincial and
Territorial (Annual), Statistics Canada (Tables 36-10-0480-01 and 36-10-0400-01).

During the 1998-2018 period, the within-sector effect was the most important, and ac-
counted for 1.7 percentage points of the 2.4-per-cent business sector labour productivity growth
in the province. Moreover, as mentioned, the mining and oil and gas extraction sector contrib-
uted the most to the overall business sector labour productivity growth. Much of this sector’s
contribution arises from the reallocation level effect (1.33 percentage points of 1.46 percentage
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points), with labour input shifting from less productive sectors to this more productive sector
whose change in labour productivity level from 1998 to 2018 was the largest ($585.3 chained
2012 dollars per hour worked) among all sub-sectors of the business sector.

During the 1998-2007 sub-period, the within-sector growth contributed the most to the
business sector labour productivity growth in Newfoundland and Labrador (85.9 per cent, or 5.4
percentage points of 6.2 percentage points). In particular, the mining and oil and gas extraction
was the largest contributor among sub-sectors of the business sector, and alone contributed 5.3
percentage points, 4.3 percentage points of which are from this sector’s within-sector effect. Ex-
cluding the mining and oil and gas extraction sector, other sub-sectors of the business sector al-
together contributed 1.0 percentage points. Therefore, the business sector labour productivity
growth in Newfoundland and Labrador during the 1998-2007 sub-period was driven by the min-
ing and oil and gas extraction sector.

During the 2008-2018 sub-period, the reallocation level effect was the only positive con-
tributor (1.3 percentage points of -1.0 percentage point) to the business sector labour productivity
growth among the three components. Contributions from the within-sector effect and the reallo-
cation growth effect were negative (-1.6 percentage points and -0.8 percentage points respec-
tively). The negativity of the business sector’s within-sector effect was due largely to the nega-
tive contribution from the mining and oil and gas extraction sector (-2.0 percentage points) be-
cause of the reduction in the oil production. All other sub-sectors of the business sector except
construction (-0.4 percentage points), professional, scientific and technical services (-0.03 per-
centage points) and other private services (-0.14 percentage points) had positive within-sector
effects.

The mining and oil and gas extraction sector and the construction sector in the province
are closely intertwined during the 2008-2018 sub-period. The reduction in the oil production due
to natural depletion during the sub-period caused the negative within-sector effect of the mining
and oil and gas extraction sector in the province. To sustain the province’s oil production, the
province needs a new oil field. Consequently, the development of the new Hebron oil field in-
creased construction’s labour input. With a lower-than-average labour productivity in the con-
struction sector, construction’s reallocation level effect was hence negative (-0.4 percentage
points).

Comparing the sectoral contributions to the province’s business sector labour productiv-
ity growth during the 1998-2007 and the 2008-2018 sub-periods, the mining and oil and gas ex-
traction sector was attributable to the decline in the business sector labour productivity growth in
the province (-7.2 percentage points of -7.3 percentage points). Of the 7.3-percentage-point busi-
ness sector labour productivity slowdown in the province, the within-sector effect from the min-
ing and oil and gas extraction sector was responsible for 7.0 percentage points, signifying the

119



effects of the decline in the province’s oil production on the province’s business sector labour
productivity growth.

While the province had lower business sector labour productivity growth rate during the

2008-2018 sub-period than the 1998-2007 sub-period because of the mining and oil and gas ex-
traction sector, the service sector actually made larger contribution to the province’s business
sector labour productivity growth in the second sub-period (0.4 percentage points during the
1997-2007 sub-period versus 0.9 percentage points during the 2008-2018 sub-period). However,
this contribution from the service sector was still too small to mitigate the effects from mining
and oil and gas extraction on the province’s business sector labour productivity growth.

Nominal GDP Per Hour Worked

Since oil production in Newfoundland and Labrador began in 1997, nominal GDP per

hour worked in the province has been rising, reaching its peak in 2008 (Chart 39). Indeed, in
2002, nominal GDP per hour worked surpassed that in Canada (Chart 40). Despite the sharp drop
in the province’s nominal GDP per hour worked in 2009 due to the oil price shock, the prov-
ince’s nominal GDP per hour worked was still higher than the national average.

Chart 39: Nominal GDP Per Hour Worked, Business Sector, Newfoundland and Labrador
and Canada, 1997 — 2015
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).
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Chart 40: Nominal GDP Per Hour Worked in Newfoundland and Labrador as a Per Cent
of Canada, Business Sector, 1997 — 2015
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

In comparison to other provinces, Newfoundland and Labrador ($68.01 per hour) is one
of the three provinces that have a nominal GDP per hour worked (in current dollars per hour
worked) higher than the national level ($54.84 per hour). Chart 41 shows that in 2015 Sas-
katchewan had the highest ($72.50 per hour), followed by Alberta ($70.64 per hour) and New-
foundland and Labrador. Prince Edward Island was the weakest performer, with an output of
$37.54 per hour worked. It is notable that both these provinces have significant gas production.

Chart 41: Nominal GDP Per Hour Worked in Canada and the Provinces, Business Sector,
2015
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Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

It is interesting to note that the overall ranking of the provinces does not change signifi-
cantly when using labour productivity (real GDP in chained 2012 dollars per hour worked. Com-
paring the ranks of nominal output per hour worked and labour productivity levels, Saskatche-
wan, Alberta and Newfoundland and Labrador are still the only three provinces higher than the
Canadian average, while Prince Edward Island was still the weakest performer. These differ-
ences in ranks reveal price level differences in the provinces.
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Table 38: Nominal GDP Per Hour Worked in Newfoundland and Labrador and Canada,
Business Sector, 1997, 2007 and 2015

Newfoundland and Labrador Canada NL / Canada
1997 2007 2015 1997 2007 2015 1997 2007 2015
(current dollar per hour worked) (Per cent)
Business sector industries 25.11 79.58 68.01 30.73 47.30 54.84 81.7 168.2 124.0
Agriculture, forestry, fishing and hunting | 20.06 33.73 74.37 17.45 24.77 43.86 115.0 136.2 169.6
Mining and oil and gas extraction 59.59 1185.93 340.27 109.28 262.31 170.47 545 452.1 199.6
Utilities 71.98 100.67 123.78 149.22 178.80 218.54 48.2 56.3 56.6
Construction 21.42 33.29 56.13 26.44 41.77 50.18 81.0 79.7 111.9
Manufacturing 28.74 43.10 75.91 38.20 51.58 65.19 75.2 83.6 116.4
Goods-producing sector 29.72  196.57 99.35 37.56 61.51 68.15 79.1 319.6 145.8
Wholesale trade 23.21 37.26 59.70 30.27 48.58 62.21 76.7 76.7 96.0
Retail trade 14.66 22.84 35.84 15.93 26.82 30.36 92.0 85.2 118.0
Transportation and warehousing 25.93 34.86 48.84 30.04 40.86 51.97 86.3 85.3 94.0
Information and cultural industries 61.16 65.83 160.73 57.10 82.04 95.03 107.1  80.2 169.1
Finance and insurance, and holding 34.44 44.85 66.26 37.56 59.74 72.25 91.7 75.1 91.7
companies
Real estate, rental and leasing 85.63 109.29 135.42 102.12 113.40 141.78 83.8 96.4 95.5
Professional, scientific and technical 30.07 37.85 61.78 29.45 42.14 53.28 102.1 89.8 116.0
services
ASWMRS 14.68 24.69 37.57 19.84 29.10 35.85 74.0 84.9 104.8
Arts, entertainment and recreation 15.88 13.37 23.64 22.13 25.59 28.95 71.8 52.2 81.7
Accommodation and food services 9.98 15.96 24.36 12.42 19.83 23.34 80.4 80.5 104.4
Other private services 15.76 23.85 34.14 19.91 29.24 36.20 79.2 81.6 94.3
Service-producing sector 22.81 31.03 47.14 26.99 40.58 49.05 84.5 76.5 96.1
Business sector without mining oil and gas | 23.98 33.86 53.20 29.54 42.96 52.36 81.2 78.8 101.6

Source: CSLS calculations based on the Canadian Productivity Accounts (CPA), Statistics Canada (Tables 36-10-0480-01).

Compared with Canada, in 2015, 9 of 16 sectors (consisting of 4 of 5 sub-sectors of the
goods-producing sector and 5 sub-sectors of the service sector) in Newfoundland and Labrador
had higher nominal GDP per hour worked than Canada (Table 38). It is notable that only agricul-
ture, forestry, fishing and hunting and information and cultural industries in the province had
higher nominal GDP per hour worked than Canada in 1997; in 2007, only agriculture, forestry,
fishing and hunting and mining and oil and gas extraction had higher nominal GDP per hour
worked.

It is interesting to note that the relative nominal GDP per hour worked of the business
sector without mining and oil and gas extraction between Newfoundland and Labrador and Can-
ada rose significantly from 81.2 per cent in 1997 to 101.6 per cent in 2015 (Table 38). This rise
in the nominal GDP per hour worked in the business sector without mining and oil and gas ex-
traction signifies that although this sector played an important role in the province, the other sec-
tors are actually improving relative to Canada.
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B. Capital Productivity

Capital (services) productivity, defined as real GDP per unit of services, in Newfound-
land and Labrador decreased by 0.5 per cent per year during the 1997-2017 period (Chart 42).
During the 1997-2007 sub-period, capital productivity in the province grew at 4.8 per cent per
year while that of all other provinces and Canada except Ontario (0.1 per cent per year) declined.
However, during the 2007-2017 sub-period, Newfoundland and Labrador ranked the last in terms
of capital productivity growth (-5.5 per cent per year). This pattern demonstrated by capital pro-
ductivity growth is the same as labour productivity growth’s pattern. Between the 1997-2007 and
the 2007-2017 sub-periods, Newfoundland and Labrador experienced the greatest capital produc-

tivity slowdown among provinces in Canada (10.2 percentage points).*?

Chart 42: Capital Services Productivity Compound Annual Growth in Canada and the
Provinces, Business Sector, 1997 — 2017
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*® The other five provinces that experienced capital productivity slowdown between the 1997-2007 and the 2007-
2017 periods were Saskatchewan (2.3 percentage points), Manitoba (0.6 percentage points), New Brunswick (0.1
percentage points), Nova Scotia (0.1 percentage points) and British Columbia (0.1 percentage points).
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Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

A closer look at Newfoundland and Labrador’s annual capital productivity growth during
the 1998-2017 period shows that the province experienced above-average growth from 1998-
2007 sub-period except in 2001, 2004 and 2005, after which annual growth slowed down consid-
erably except in 2010 (Chart 43). From 2014 to 2017, the business sector capital productivity in
the province declined at a slower rate each year.

Chart 43: Capital Services Productivity Annual Growth, Business Sector, Newfoundland
and Labrador and Canada, 1998 — 2017
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Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

Chart 44 shows capital productivity levels in Canada and the provinces in 2016. New-
foundland and Labrador had the lowest the lowest capital productivity level, with $0.80 (chained
2007 dollars) of output being produced per unit of capital services, significantly less than the na-
tional average, $2.32 (chained 2007 dollars).This low capital productivity of Newfoundland and
Labrador is particularly problematic because of the dominance of the capital-intensive mining
and oil and gas extraction and utilities in the province.

Chart 44: Capital Services Productivity Levels in Canada and the Provinces, Business Sec-
tor, 2016
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Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

In addition, the gap between the Newfoundland and Labrador and Canada widened
(Chart 45) after 2007. Capital productivity levels in Newfoundland and Labrador as a per cent of
Canada was rising in general before 2007. After 2007, the province’s capital productivity had a
declining trend and decreased from 58.0 per cent in 2007 to 34.7 per cent in 2016 because the
massive post-2007 investment in the new Hebron oil field and the Muskrat Falls project de-
pressed the capital productivity level.

Chart 45: Capital Services Productivity Levels in Newfoundland and Labrador as a Per
Cent of Canada’s, Business Sector, 1997 — 2017
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Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

Table 39 shows that 11 of 15 sub-sectors of the business sector in Newfoundland and
Labrador had lower capital productivity than Canada in 2016. Among all subsectors, the case of
mining and oil and gas extraction is interesting. The mining and oil and gas extraction capital
productivity in the province grew from 11.6 per cent of the sector’s capital productivity in Can-
ada in 1997 to 99.1 per cent in 2007, and then fell to 49.4 per cent in 2016. The mining and oil
and gas extraction capital productivity in 1997 was lower than the national average because a
large amount of capital accumulated but the oil production only begun at the end of November
1997, leading to a low level of capital productivity in compared with Canada. As production in-
creased, the mining and oil and gas extraction capital productivity level rose and became closer
to the national average (Chart 45). The higher mining and oil and gas extraction capital produc-
tivity level in Newfoundland and Labrador as a percentage of Canada’s in 2007 was also due to a
decline in the capital productivity level in Canada from $1.89 (chained 2007 dollars) per unit of
capital service in 1997 to $1.13 (chained 2007 dollars) per unit of capital service in 2007.
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Table 39: Capital Services Productivity Levels in Newfoundland and Labrador and Can-
ada by Two-digit NAICS Sector, Business Sector, 1997, 2007 and 2017

Business sector industries
Agriculture, forestry, fishing and hunting
Mining and oil and gas extraction
Utilities
Construction
Manufacturing
Goods-producing sector
Wholesale trade
Retail trade
Transportation and warehousing
Information and cultural industries
FIRE
Professional, scientific and technical services
ASWMRS
Arts, entertainment and recreation
Accommodation and food services
Other private services
Service-producing sector
Business sector without mining and oil and gas

Newfoundland and Labrador Canada
1997 2007 2017 1997 2007 2017
(chained 2012 dollars per unit of capital services)

1.26 2.01 114 2.96 2.68 2.52
1.28 1.50 1.35 1.98 2.35 2.59
125.07 4.77 0.70 2.64 1.58 1.27
6.55 2.70 0.62 1.88 1.81 1.39
1.09 6.56 18.61 15.42 14.88 12.70
0.32 2.37 7.64 2.80 2.90 3.02
28.87 3.57 0.92 3.06 2.74 2.40
0.80 1.74 1.98 2.48 2.46 2.33
12.27 5.08 3.23 3.97 3.79 4.15
0.49 0.77 0.85 1.61 143 1.16
0.34 1.18 2.03 1.63 1.73 1.73
1.29 1.48 1.61 1.84 1.65 1.97

21.55 9.20 5.44 21.79 11.22 7.80
91.03 28.07 11.23 15.02 9.16 6.44
580.63 18.03 1.04 6.96 4.47 3.52
14.47 6.31 2.82 8.05 8.43 9.44
37.97 12.77 7.12 8.78 6.56 6.49
2.24 2.39 2.16 2.92 2.63 2.61
3.00 3.09 2.65 3.30 3.03 2.86

1997

0.42
0.64
47.37
3.49
0.07
0.11
9.44
0.32
3.09
0.30
0.21
0.70
0.99
6.06
83.42
1.80
4.33
0.76
0.91

NL / Canada
2007
(Per cent)
0.75
0.64
3.01
1.49
0.44
0.82
1.31
0.71
1.34
0.54
0.69
0.90
0.82
3.07
4.03
0.75
1.95
0.91
1.02

2017

0.45
0.52
0.55
0.44
1.47
2.53
0.38
0.85
0.78
0.74
1.17
0.81
0.70
1.74
0.29
0.30
1.10
0.83
0.93

Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).
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Table 40 shows that the mining and oil and gas extraction sector had the largest capital produc-
tivity growth among subsectors of the business sector in Newfoundland and Labrador during the
1997-2017 period (4.9 per cent per year). This strong growth in the mining and oil and gas ex-
traction capital productivity over the whole period reflects an even stronger growth during the
1997-2007 sub-period (20.8 per cent per year) and a large decline during the 2007-2017 sub-
period (-8.9 per cent per year). This trend was driven by the rise (1997 to 2007) and the decline
(2007 to 2017) in the oil production, and the rise in the capital stock for mining and oil and gas
extraction since 2007.
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Table 40: Capital Services Productivity Compound Annual Growth by Two-digit NAICS
Sector, Business Sector, 1997 — 2017

Newfoundland and Labrador
1997-2017 1997-2007 2007-2017
(compound annual growth rates, per cent)
Business sector industries -0.48 4.77 -5.46
Agriculture, forestry, fishing and hunting 0.73 1.88 -0.41
Mining and oil and gas extraction 4.93 20.81 -8.85
Utilities -3.84 2.56 -9.84
Construction 0.30 -4.26 5.07
Manufacturing -0.21 -0.23 -0.20
Goods-producing sector 0.70 9.10 -7.05
Wholesale trade 0.85 2.61 -0.89
Retail trade 0.10 0.89 -0.68
Transportation and warehousing -2.44 -2.19 -2.69
Information and cultural industries 2.32 -0.32 5.04
FIRE -1.44 -2.99 0.12
Professional, scientific and technical services -7.17 -11.89 -2.20
ASWMRS 5.74 17.51 -4.85
Arts, entertainment and recreation -8.53 -4.63 -12.26
Accommodation and food services -3.61 -2.01 -5.19
Other private services -3.55 -2.61 -4.47
Service-producing sector -0.90 -0.83 -0.97
Business sector without mining and oil and gas -0.62 0.31 -1.54
Canada
1997-2017 1997-2007 2007-2017
(compound annual growth rates, per cent)
Business sector industries -0.80 -0.99 -0.60
Agriculture, forestry, fishing and hunting 1.34 1.72 0.95
Mining and oil and gas extraction -3.59 -4.99 -2.17
Utilities -1.48 -0.37 -2.58
Construction -0.97 -0.35 -1.57
Manufacturing 0.37 0.35 0.40
Goods-producing sector -1.21 -1.11 -1.31
Wholesale trade -0.31 -0.09 -0.53
Retail trade 0.22 -0.45 0.89
Transportation and warehousing -1.65 -1.21 -2.09
Information and cultural industries 0.30 0.57 0.03
FIRE 0.35 -1.12 1.83
Professional, scientific and technical services -5.01 -6.42 -3.57
ASWMRS -4.14 -4.83 -3.45
Arts, entertainment and recreation -3.35 -4.33 -2.36
Accommodation and food services 0.80 0.46 1.14
Other private services -1.50 -2.86 -0.12
Service-producing sector -0.56 -1.05 -0.07
Business sector without mining and oil and gas -0.71 -0.85 -0.57

Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).
C. Multifactor Productivity

Multifactor productivity (MFP) represents output growth that is not accounted for by
measured input growth. It captures the effect of several different factors, such as disembodied

technological growth, capital utilization, returns to scale. MFP also incorporates errors due to
mismeasurement of inputs and outputs.
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Chart 46: Multifactor Productivity Compound Annual Growth in Canada and the Prov-
inces, Business Sector, 1997 — 2017
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Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

Similar to labour productivity growth, MFP growth in Newfoundland and Labrador
ranked first among provinces during the 1997-2007 and last during the 2007-2017 period (Chart
46). Specifically, during the 1997-2007 period, the province’s MFP growth was almost five
times as high as the province with the second highest growth (5.1 per cent per year in Newfound-
land and Labrador versus 1.1 per cent per year in Manitoba). During the 2007-2017 period, New-
foundland and Labrador had the largest MFP decline (3.7 per cent per year) among provinces.
Because the province’s decline in MFP was large during the 2007-2017 period, the province’s
MFP growth during the 1997-2017 period only ranked 4" among all provinces.
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Chart 47: Multifactor Productivity Annual Growth, Business Sector, Newfoundland and
Labrador and Canada, 1998 — 2017
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Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

The pattern of annual MFP growth from 1998 to 2017 is consistent with that of the an-
nual labour productivity growth and the annual capital productivity growth (Chart 47). Specifi-
cally, labour productivity, capital productivity and MFP had the highest annual growth in 2002
(24.2 per cent, 21.0 per cent and 21.8 per cent respectively), and the largest decline in 2012 (12
per cent, 13.7 per cent and 13.3 per cent respectively). All three productivity measures also ex-
perienced strong compound annual growth during the 1997-2007 sub-period (5.96 per cent, 4.77
per cent and 5.05 per cent respectively).

Although the province’s annual MFP growth was 3.8 percentage points lower than the
national average (-0.01 per cent per year versus 3.7 per cent per year) during the 2007-2017 pe-
riod, the province’s MFP level has never fallen below the 1997 level (Chart 48) throughout the
1997-2017 period. However, the MFP level in Canada dropped below its 1997 level in 2009 and
2010 after the financial crisis.

Chart 48: Multifactor Productivity in Newfoundland and Labrador and Canada, Business
Sector, 1997 — 2017 (1997 = 100)
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Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).
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Table 41 provides MFP growth rates for two-digit NAICS sectors in Newfoundland and
Labrador and Canada. Given the dominance of the mining and oil and gas extraction sector in the
province’s economy in terms of real output and labour productivity, we see that the sector’s MFP
growth is indicative of the province’s MFP growth in the goods sector and the business sector.
During the 1997-2007 period, the province’ mining and oil and gas extraction MFP grew at an
impressive annual rate of 20.6 per cent (compared to the -4.5 per cent national average) while the
province’s business sector MFP growth rate was almost 15 times as high as that in Canada (5.1
per cent per year versus 0.3 per cent per year). The adoption of new technology with the offshore
oil field was responsible for the impressive MFP growth in the province’s mining and oil and gas
extraction sector during the 1997-2007 period.

Table 41: Multifactor Productivity Compound Annual Growth in Newfoundland and Lab-
rador and Canada by Two-digit NAICS Sector, Business Sector, 1997 — 2017

Newfoundland and Labrador
1997-2017 1997-2007 2007-2017
(compound annual growth rates, per cent)
Business sector 0.56 5.05 -3.73
Agriculture, forestry, fishing and hunting 2.09 3.38 0.81
Mining and oil and gas extraction 5.00 20.59 -8.58
Utilities -1.06 2.12 -4.15
Construction 0.40 -0.98 1.80
Manufacturing 1.83 -0.28 3.98
Goods-producing sector 1.38 9.60 -6.21
Wholesale trade 3.48 3.88 3.07
Retail trade 1.69 0.64 2.75
Transportation and warehousing -1.33 -1.54 -1.13
Information and cultural industries 3.57 0.26 6.98
FIRE 0.31 -1.36 2.01
Professional, scientific and technical services -1.61 -2.42 -0.79
ASWMRS 2.40 4.17 0.66
Arts, entertainment and recreation -3.36 -4.45 -2.26
Accommodation and food services 0.86 0.62 1.09
Other private services -0.27 -0.56 0.01
Service-producing sector 0.55 -0.22 1.33
Canada
1997-2017 1997-2007 2007-2017
(compound annual growth rates, per cent)
Business sector 0.20 0.34 0.06
Agriculture, forestry, fishing and hunting 2.31 2.92 1.70
Mining and oil and gas extraction -2.99 -4.45 -1.52
Utilities -0.93 -0.39 -1.47
Construction 0.38 1.00 -0.22
Manufacturing 1.06 1.16 0.96
Goods-producing sector -0.02 0.09 -0.13
Wholesale trade 1.60 2.01 1.20
Retail trade 1.44 2.08 0.81
Transportation and warehousing -0.40 -0.17 -0.64
Information and cultural industries 0.71 1.29 0.14
FIRE 0.67 -0.16 1.51
Professional, scientific and technical services -0.19 0.11 -0.50
ASWMRS -0.65 -0.44 -0.86
Arts, entertainment and recreation -1.39 -1.56 -1.22
Accommodation and food services 0.70 1.32 0.09
Other private services -0.11 0.26 -0.47
Service-producing sector 0.41 0.58 0.24

Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).
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During the 2007-2017 period, the MFP of the province’s business sector declined at an
annual rate of 3.7 per cent as the province’s mining and oil and gas extraction MFP decline at 8.6
per cent per year. The decline in the province’s mining and oil and gas extraction MFP was al-
most six times as large as that in Canada (8.6 per cent per year versus 1.5 per cent per year). One
of the reasons was the depletion of oil reserves in the province.

Many sectors other than mining and oil and gas extraction had significant MFP growth
during the 2007-2017 period. In particular, MFP in 9 of the 15 two-digit NAICS subsectors of
the business sector in the province grew more rapidly than the national average, 7 of which are
subsectors of the service sector. For example, the information and cultural industries in the prov-
ince had the highest MFP growth among subsectors of the service sector and the business sector
(7.0 per cent per year) during the 2007-2017 period.

It is paradoxical that given the higher growth in the province’s R&D expenditure than
Canada’s during the 2007-2016 period (3.3 per cent per year versus 1.4 per cent per year),* the
province’s MFP growth in the business sector was negative (-3.7 per cent per year) while that in
Canada was weakly positive (0.06 per cent per year). One possible reason could be the difference
between the composition of R&D performers in Newfoundland and Labrador and Canada, as we
discuss in section I1V.*

Chart 49: Multifactor Productivity in Newfoundland and Labrador and Canada, Mining
and Oil and Gas Extraction Sector, 1997 — 2017 (1997 = 100)
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Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

The gap between the growth rates of MFP in mining and oil and gas extraction in New-
foundland and Labrador and Canada was massive during both the 1997-2007 and the 2007-2017
sub-periods (Chart 49). Comparing Chart 49 with Chart 48, we can confirm that the MFP growth
of the province’s mining and oil and gas extraction sector is a good indicator of the province’s
business sector MFP growth.

** The next section discusses trends in R&D.

*® Guellec and van Pottelsberghe de la Potterie (2001) shows that at the country level the effect of R&D on MFP
growth is larger in countries where the share of universities is higher.
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IV. Productivity Drivers

The previous part described in detail the productivity performance of Newfoundland and
Labrador's business sector over the 1997-2018 period, and how it compared to the performance
of the Canadian business sector as a whole. It did not, however, analyze the factors behind
productivity development in the province.

In order to develop policies to improve productivity performance, it is important to iden-
tify the drivers of productivity growth. The standard starting point for the discussion of the dy-
namics of productivity growth is the simple standard growth accounting model, briefly men-
tioned in the last section. In this model, there are three key factors determining labour productivi-
ty growth. The first is investment in human resources, which determines the quality of labour
input. More human capital makes a worker more productive. The second is investment in capital
goods, which determines the size of the capital stock and hence the amount of machinery and
equipment and structures available to each worker and firm. Higher ratios of capital to labour, or
capital intensity, boost labour productivity. The third is often referred to as the pace of techno-
logical progress (or innovation), but in fact encompasses all factors not captured by the previous
two measures. It is very roughly proxied by the rate of multifactor productivity growth. In this
report, we look at technological progress through one of its main drivers — the development of
new knowledge through R&D. These three drivers are in turn affected by the industrial structure
and resource base of the province as well as by both the macroeconomic and microeconomic en-
vironments and policies.

Exhibit 3 presents a framework for analyzing the drivers of productivity growth and the
issues associated with these drivers. For each of the three drivers identified above, a number of
more precise and relevant issues are identified. Each of the three drivers encompasses a large
number of issues, each important to any explanation of productivity growth.

Exhibit 3 also identifies a number of cross-cutting issues, which affect more than one of
the productivity drivers. The first category of cross-cutting issues is resource allocation. The ca-
pacity of an economy to adapt and allocate resources efficiently is a central issue for productivity
growth. Issues related to resource allocation can be divided roughly between microeconomic and
macroeconomic issues. We recognize that the differentiation between micro and macro factors in
this fashion is somewhat artificial, but we believe that to deal with such an extensive issue as re-
source allocation, it is necessary to organize the issues in two distinct parts. Aside from issues of
resource allocation, there are also issues related to taxation, which can have a large influence on
investment, the amount of R&D undertaken and educational decisions
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Microeconomic factors include issues such as competition policy, industrial policy, and
market regulation and could be the subject of a report. Regulatory reform is also of paramount
importance in this process.

Macroeconomic issues (i.e., trade and migration) are rich territory in the context of
productivity. They benefit from some commonality as trade relate to the movement of goods and
services while migration relates to the movement of individuals.

Exhibit 3: CSLS Framework for Analyzing Productivity46

Corggleiélytlon Industrial Policy
P Foreign Regulatory
| Trade T| pligzaten Ownership Reform

Microeconomic
Factors
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Factors
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Cross-Cutting |
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; e Research and | mE—— ; ;
Drivers Human Capital | Innovation | Physical Capital
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A. Human Capital

This section addresses an important driver of productivity — human capital. We start this sec-
tion with an overview of average years of schooling in Newfoundland and Labrador and compare
them to the national level. Then we discuss Statistics Canada’s labour composition measure and
compare labour quality in the province with Canada. This is followed by a general analysis of
other measures of human capital in the province, including adult literacy, employer-supported
training and workplace injury. We also analyse human capital measure with respect to the prov-
ince’s students, including Programme for International Student Assessment (PISA) scores, ap-
prenticeship training and early childhood education. We end this section with a discussion of in-

*® This productivity analysis framework was also used in two previous CSLS study on provincial productivity that
focused respectively on British Columbia (Murray and Sharpe,2011) and Nova Scotia (Sharpe and Avillez, 2012).

134



terprovincial and demographic developments in Newfoundland and Labrador and labour short-
ages.

. Average Years of Schooling®’

We look into the average years of schooling of the working-age population (15-64 years
of age), the labour force and the employed in Newfoundland and Labrador and Canada from
1990 to 2018. During the 1990-2018 period, the average years of schooling among the working-
age (15-64 years of age) population, the labour force and the employed population in Newfound-
land and Labrador was always below the national average (Chart 50). Only the average years of
schooling in the working-age population of the province demonstrated a slightly increasing trend
as a per cent of Canada (from 95.1 per cent in 1990 to 96.8 per cent in 2018). The declining av-
erage years of schooling in the province as a per cent of Canada for the employed population and
the labour force reflects the decreasing educational level of the labour supply in the province
compared to the national average.

Chart 50: Newfoundland and Labrador’s Average Years of Schooling as a Per Cent of
Canada, Employed, Labour Force and Working Age Population, Total Economy, 1990 —
2018
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Source: CSLS calculations based on the Labour Force Survey, Statistics Canada (Table 14-10-0018-01).

*" In calculating average years of education, the following number of years were assigned to each level of education,
then total years were divided by the total population: 8 years for 0-8 years; 10 years for some high school; 12 years
for high school graduate; 13 years for some post-secondary; 14 years of non-university post-secondary; 16 years for
bachelor's degree; and 18 years for above bachelor's.
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Chart 51: Average Years of Schooling in Canada and the Provinces, Working Age Popula-
tion, 2018
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Source: CSLS calculations based on the Labour Force Survey, Statistics Canada (Table 14-10-0020-01).

The average years of schooling of the working age population, the labour force and the
employed in Newfoundland and Labrador are ranked low compared with other provinces in 2018.
Specifically, the province ranked last for years of schooling in the working age population, third
last in the labour force and fourth last in the employed population among all provinces (Chart 51).
It is notable that with respect to the employed population, the gap between Newfoundland and
Labrador’s and Canada’s average years of schooling was significantly smaller than that of the
working-age population (Panel C of Chart 51). In particular, in 2018, the gap between the prov-
ince and Canada with respect to the employed population was 0.3 year (13.98 year — 13.71 year)
while that with respect to the working age population was 0.5 year (13.71 year - 13.30 year).
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Chart 52: Workers by Highest Level of Educational Attainment as a Share of the Working-
age Population, the Labour Force and the Employed Population, Newfoundland and Lab-
rador and Canada, 1990 and 2018
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Another way to gauge the level of human capital in the workforce is to look at the high-
est level of educational attainment in the population. Chart 52 illustrates the significant im-
provement in educational attainment in both Newfoundland and Labrador and Canada. There
was a significant increase in the percentage of population with a post-secondary certificate or
diploma or university degree. For example, the percentage of working population in the province
with a post-secondary certificate or diploma almost doubled from 22.6 per cent in 1990 to 41.6
per cent in 2018, which is higher than the national average of 32.9 per cent in that year. Also, the
percentage of working age population with a university degree almost tripled from 5.8 per cent in
1990 to 17.5 per cent in 2018, but the percentage is 1.6 times lower than the national average of
27.5 per cent in 2017. Among the labour force and the employed, we observe a similar pattern of
educational attainment comparing 1990 and 2018, although the province has a slightly lower
percentage of the employed than Canada with less than a post-secondary certificate or diploma in
2018 (32.0 per cent versus 33.2 per cent).

Overall, Newfoundland and Labrador had lower average years of schooling than other
provinces. The differences between the average years of schooling between the province and
other provinces are smaller for the employed population. Looking at the highest level of educa-
tional attainment in Newfoundland and Labrador and Canada, we observe that the province had
significantly lower shares of the population with university degree than Canada. For example, in
2018, 22.4 per cent of the province’s employed population had university degree while 31.0 per
cent of the employed in Canada had university degree. The lower educational level and highest
educational attainment in Newfoundland and Labrador than the national average deterred the de-
velopment of the province’s labour productivity because jobs with high productivity in general
requires high educational level.

il Labour Composition

Changes in the human capital embodied in Newfoundland and Labrador’s labour force
are captured by Statistics Canada’s measure of labour composition (also sometimes known as
labour quality), which is the ratio of labour input or labour services to hours worked. The labour
input, in turn, is the weighted sum of hours worked across different categories of workers, with
the weights being equal to the relative labour compensation shares, i.e. categories of workers that
receive a higher share of total labour compensation receive a higher weight. Thus, the labour
services input can be decomposed into an hour component and a labour quality (or composition)
component. The variables used to differentiate labour composition are education (four education
levels), experience (proxied by seven age groups) and class of workers (paid employees versus
self-employed workers). Overall, there are 56 different categories of workers.

According to data from the CPA, labour composition in Newfoundland and Labrador's
business sector increased at a compound annual rate of 0.37 per cent during the 1997-2017 pe-
riod, which is below the national average of 0.46 per cent (Chart 53). In comparison to other
provinces, Newfoundland and Labrador ranked 7 in terms of labour composition growth. After
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2000, the growth of labour composition in the province had been slower than the national aver-
age (Chart 54).

Chart 53: Labour Composition Growth in Canada and the Provinces, 1997 — 2017
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Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

Chart 54: Labour Composition in Newfoundland and Labrador and Canada, 1997 — 2017
(1997 = 100)
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Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

At the two-digit NAICS level, labour composition growth in Newfoundland and Labrador
during the 1997-2017 period was higher than the national average in 6 of 15 sectors, namely
manufacturing (0.67 per cent versus 0.39 per cent), retail trade (0.63 per cent versus 0.38 per
cent), transportation and warehousing (0.51 per cent versus 0.47 per cent), administrative and
support, waste management and remediation services, or ASWMRS (0.44 per cent versus 0.36
per cent), arts, entertainment and recreation (0.22 per cent versus 0.19 per cent) and other private
services (0.80 per cent versus 0.36 per cent) (Table 35). On the other hand, Newfoundland and
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Labrador’s labour quality growth was outpaced by Canada'’s in sector like mining and oil and gas
extraction (0.26 per cent versus 0.38 per cent) and utilities (-0.47 per cent versus 0.14 per cent),
among others. Overall, the growth in labour composition could not explain any significant diver-
gence in productivity growth during this period.

Table 42: Labour Composition Growth in Newfoundland and Labrador and Canada, Two-
digit NAICS Sectors, 1997 — 2017

Newfoundland and Labrador Canada
1997-2017 1997-2007 2007-2017 1997-2017 1997-2007 2007-2017
(annual compound growth rate, per cent)

Business sector industries 0.37 0.49 0.25 0.46 0.55 0.37
Agriculture, forestry, fishing and hunting 0.41 0.10 0.72 0.93 0.91 0.94
Mining and Oil and Gas Extraction 0.26 0.29 0.24 0.38 0.36 0.41
Utilities -0.47 -0.7 -0.77 0.14 0.09 0.18
Construction -0.08 -0.22 0.06 0.15 0.09 0.22
Manufacturing 0.67 1.02 0.33 0.39 0.55 0.23

Goods-producing sector 0.50 0.70 0.31 0.43 0.57 0.30
Wholesale Trade -0.58 -0.58 -0.59 0.36 0.49 0.23
Retail Trade 0.63 1.26 0.00 0.38 0.38 0.37
Transportation and Warehousing 0.51 0.48 0.54 0.47 0.60 0.34
Information and Cultural Industries 0.17 -0.04 0.37 0.36 0.40 0.33
FIRE 0.07 -0.04 0.19 0.48 0.58 0.38
Professional, Scientific and Technical Services 0.05 -0.69 0.79 0.35 0.30 0.40
ASWMRS 0.44 0.18 0.70 0.36 0.40 0.32
Arts, Entertainment and Recreation 0.22 -0.58 1.03 0.19 0.08 0.30
Accommodation and Food Services 0.10 0.25 -0.04 0.36 0.33 0.38
Other private services 0.80 0.92 0.69 0.36 0.34 0.37

Service-producing sector 0.40 0.57 0.24 0.51 0.57 0.45

Source: CSLS calculations based on the Canadian Productivity Account (CPA), Statistics Canada (Tables 36-10-0208-01 and 36-10-0211-01).

ii. Adult Literacy

Another important indicator of human capital is adult literacy. In general, the ability of
workers to understand written text and draw inferences from it has a direct bearing on the quality
of the work being performed. The Organisation for Economic Co-operation and Development
(OECD) initiated the Program for the International Assessment of Adult Competencies (PIAAC)
in 2012. It is a survey of adults’ skills in three domains: (1) literacy, (2) numeracy and (3) prob-
lem-solving in technology-rich environments. The survey is conducted among adults between the
ages of 16 and 65 in OECD countries and all of Canada’s provinces.
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Chart 55: PIAAC Literacy, Numeracy and Problem-solving Average Scores, Canada and
the Provinces, 2012
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Source: OECD Skills Surveys.

The mean scores in Newfoundland and Labrador were below the national average in all
three domains (Chart 55). In particular, Newfoundland and Labrador ranked last in literacy and
numeracy and the second last in problem-solving among all provinces. The differences between
the province and other provinces (except New Brunswick) in terms of literacy and numeracy
scores are statistically significant while the problem-solving score in Newfoundland and Labra-
dor is not statistically different from that in Quebec and the Prince Edward Island.

Table 43 shows the PIACC scores of Newfoundland and Labrador and Canada of five 10-
year bands. Although the scores in the province were lower than the national average in all three
domains, only the differences among the age groups 45-54 and 55-65 were statistically signifi-
cant. We also observe that the difference between scores was lower in younger age groups,
which implies that the difference between adult’s literacy of the younger workforce in the prov-
ince and that in Canada was narrower than the older workforce.
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Table 43: PIAAC Scores, Age in 10-Year Bands, Newfoundland and Labrador and Canada,
2012

Newfoundland and Labrador Canada NL - Canada
Literacy Numeracy Problem Literacy Numeracy Problem Literacy Numeracy Problem
Solving Solving Solving
Estimated Average Scores Difference
16-24 274 267 292 276 268 294 -2 -1 -2
25-34 281 271 288 285 277 292 -4 -6 -4
35-44 276 264 281 280 272 288 -4 -8 -7
4554 260 245° 264 268 261 274 -8 -16 -10
55— 65 247 227" 246" 260 251 261 -13 -24 -15
Note: * means the difference between the province and Canada in the domain was statistically significant. Source: OECD Skills Surveys.

\2 PISA Scores

Educational outcomes affect productivity not only in the short-run, but in the long-run as
well. Like technical changes, which take some time to be introduced to the market through new
investments, increases in educational outcome may take some time to affect the productivity of
individuals in the marketplace. After all, if current high school students are now receiving a bet-
ter education, it will only be reflected in labour productivity statistics after they enter the work-
force. In this sense, it is important to keep track of the educational performance of the population
that will be entering the labour force in the next 5 to 10 years. The Program for International
Student Assessment (PISA), developed by the OECD, measures the performance of high school
students in three key areas: science, reading, and mathematics.

Scores of Newfoundland and Labrador in all three domains were lower than the national
averages in all years. In 2015,* out of the 10 provinces, the province ranked 7™ in reading, 9" in
mathematics and 7™ in science (

“8 As of April 11", 2019, the series of estimated PISA scores in Canada and the provinces end in 2015.
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Chart 56). In both Newfoundland and Labrador and Canada, scores in the three domains
declined over time, but the decline in Newfoundland and Labrador was generally greater than the
national average (Table 44). In all three domains, Newfoundland and Labrador’s scores were
lower than the national average for the 6 years of the study.*®

* It is noticeable that the four largest provinces in Canada (Alberta, British Columbia, Ontario and Quebec) domi-
nated the top four places in all three domains.
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Chart 56: Estimated Average PISA Reading, Mathematics and Science Scores, Canada and
the Provinces, 2015
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Source: Statistics Canada (Table 37-10-0133-01).

Table 44: Estimated PISA Average Reading, Mathematics and Science Scores, Newfound-
land and Labrador and Canada, 2000, 2003, 2006, 2009, 2012 and 2015

Newfoundland and Labrador Canada NL - Canada
Reading Mathematics Science Reading Mathematics Science Reading Mathematics Science
(Estimated Average Scores)
2000 517 N/A N/A 534 N/A N/A -17 N/A N/A
2003 521 517 N/A 528 532 N/A -7 -15 N/A
2006 514 507 526 527 527 534 -13 -20 -8
2009 506 503 518 524 527 529 -18 -24 -11
2012 503 490 514 523 518 525 -20 -28 -11
2015 505 486 506 527 516 528 -22 -30 -22

Source: Statistics Canada (Table 37-10-0133-01).
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V. Employer-supported Training

The quality of workers is also a function of how often firms are willing to invest in their
workers and how many workers are willing to invest in themselves. According to Statistics Can-
ada's Access and Support to Education and Training Survey (ASETS), Newfoundland and Lab-
rador is characterized by the second lowest proportion of individuals participating in job-related
training, although this proportion increased significantly between 2002 and 2008, from 19.7 per
cent to 27.7 per cent. In comparison, the national average was at 30.6 per cent and provinces
such as Saskatchewan and Alberta, which, similarly to Newfoundland and Labrador, are charac-
terized by a large mining and oil and gas extraction sector, had proportions of 39.9 and 37.2 per
cent of the population, respectively, who participated in job-related training in 2008 (Table 38).

Table 45: Training-related Statistics for Canadians and Employed Canadians Aged 25-64,
2002 and 2008

Proportion of Canadians who participated in job- Proportion of job-related training taken by employed

related training Canadians that were sponsored by employers

2002 2008 2002 2008

Canada 24.6 30.6 88.3 90.5

Newfoundland and Labrador 19.7 27.7 86.7 92.9

Prince Edward Island 24.5 35.7 91.3 83.7

Nova Scotia 27 33 91.7 93.3

New Brunswick 24.6 30.6 92.7 95.8
Quebec 21.4 22.9 94.1 93

Ontario 24.9 32.9 85.1 88.9
Manitoba 28.8 34.2 86.2 92

Saskatchewan 28.4 39.9 88.3 92.9

Alberta 26.3 37.2 89.9 89.5

British Columbia 27.1 29.7 88.1 91.1

Source: Lifelong Learning among Canadians Aged 18 to 64 Years: First Results from the 2008 Access and Support to Education and Train-
ing Survey, Appendix Table 1.4 and 1.9

Note: data for 2002 represent activities undertaken between January and December 2002 while data for 2008 represents activities undertaken
between July 2007 and July 2008.

However, when workers do participate in job-related training, Newfoundland and Labrador em-
ployers are among the most generous when it is time to financially support the training of their
employees. In 2008, 92.9 per cent of the job-related training activities taken by employed New-
foundlanders and Labradorians were sponsored by their employers, the fourth highest proportion
among the Canadian provinces. It was also an improvement from 2002, when only 86.7 per cent
of job-related trainings were sponsored by employers in the province.

Vi. Workplace Injury

The quality of life in a workplace can affect the productivity performance of the workers
in that location. One aspect of workplace quality of life is the extent of workplace injuries and
fatalities. In jurisdictions and enterprises where the incidence of workplace injuries and death is
high and/or rising, worker’s morale and commitment might decline, and hence productivity will
be negatively affected. Conversely, the effect may be the opposite in jurisdictions and enterprises
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where the incidence of injuries or death is low and/or falling. This section looks at trends in
workplace injuries and deaths in Newfoundland and Labrador.

Chart 57: Number of Workplace Time-Loss Injuries in Newfoundland and Labrador,
1997 - 2017
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Source: Association of Workers” Compensation Boards of Canada (AWCBC).

Chart 57 shows that 3,368 time-loss injuries were compensated by Newfoundland and
Labrador's Workplace Health Safety and Compensation Commission in 2017, down from 5,029
compensated time-loss injuries in 1997. In 2017, in comparison to Canada as a whole, the inci-
dence of workplace time-loss injuries was slightly lower in the province, with an incidence of
1.54 per cent versus 1.58 per cent in Canada (Chart 58). In Newfoundland and Labrador, in terms
of time-loss injuries, the number of injuries dropped by half from 6,609 persons in 2000 to 3,368
persons in 2017. The incidence also fell from 3.8 time-loss injuries per 100 workers in 2000 to
1.5in 2017. Similar declines took place at the national level. In conclusion, Newfoundland and
Labrador workplaces, like Canadian workplaces in general, are becoming much less prone to in-
juries. Moreover, they are essentially not different from Canada in terms of injuries.

Chart 58: Incidence of Workplace Time-Loss Injuries (per 100 Workers) in Newfoundland
and Labrador and Canada, 2000 — 2017
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Source: Association of Workers’ Compensation Boards of Canada (AWCBC).
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Chart 59 illustrates the downward trend in the number of workplace fatalities in New-
foundland and Labrador from 1997 to 2017. The fall during the 2009-2016 period was particu-
larly profound, from 42 persons to 13 persons. However, the number of workplace fatalities al-
most doubled from 13 persons in 2016 to 25 persons in 2017.

Chart 59: Number of Workplace Fatalities in Newfoundland and Labrador, 1997 — 2017
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Source: Association of Workers’ Compensation Boards of Canada (AWCBC).

vii.  Apprenticeship Training

A competent and skilled labour force is essential for productivity growth. A key compo-
nent of such a labour force is a well-trained and qualified skilled trades workforce. Statistics
Canada’s Registered Apprenticeship Information System (RAIS) survey collects data on appren-
ticeship registrations and completions broken down by age, gender, trade group, and province.

The number of apprenticeship registrations in Newfoundland and Labrador experienced
an unusual progression during the 1997-2003 period (from 3,531 registrations in 1997 to the
peak 10,641 registrations in 2003). It then tumbled to 5,739 in 2007 and rose to 7,188 in 2017
(Table 46). In Canada, apprenticeship registrations experienced a more linear increase, growing
at a compound annual rate of 4.4 per cent per year during the 1997-2017 period. Chart 60 illus-
trates the unusual expansion (from 1997 to 2003) and regression (from 2003 to 2007) of appren-
ticeship registrations in Newfoundland and Labrador.
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Chart 60: Apprenticeship Registrations in Newfoundland and Labrador and Canada,
1997 — 2017 (1997=100)
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Source: CSLS calculations based on the Registered Apprenticeship Information System, Statistics Canada (Table 37-10-0023-01).
Table 46: Apprenticeship Registrations, Canada and the Provinces, 1997 — 2017
1997 2007 2017
(persons)
Canada 171,183 358,557 405,699
Newfoundland and Labrador 3,531 5,739 7,188
Prince Edward Island 408 861 1686
Nova Scotia 4,260 5,292 7,953
New Brunswick 3,939 4,548 5,532
Quebec 30,483 70,029 119,667
Ontario 63,987 120,189 110,904
Manitoba 3,630 8,139 14,190
Saskatchewan 5,637 9,081 11,055
Alberta 34,215 85,206 74,151
British Columbia 20,241 48,417 52,158
(share of national apprenticeship)
Canada 100 100 100
Newfoundland and Labrador 2.06 1.60 1.77
Prince Edward Island 0.24 0.24 0.42
Nova Scotia 2.49 1.48 1.96
New Brunswick 2.30 1.27 1.36
Quebec 17.81 19.53 29.50
Ontario 37.38 33.52 27.34
Manitoba 2.12 2.27 3.50
Saskatchewan 3.29 2.53 2.72
Alberta 19.99 23.76 18.28
British Columbia 11.82 13.50 12.86
1997-2017 1997-2007 2007-2017
(compound annual growth rates, per cent)
Canada 4.41 7.67 1.24
Newfoundland and Labrador 3.62 4.98 2.28
Prince Edward Island 7.35 7.75 6.95
Nova Scotia 3.17 2.19 4.16
New Brunswick 1.71 1.45 1.98
Quebec 7.08 8.67 5.50
Ontario 2.79 6.51 -0.80
Manitoba 7.05 8.41 5.72
Saskatchewan 3.43 4.88 1.99
Alberta 3.94 9.55 -1.38
British Columbia 4.85 9.11 0.75

Note: According to footnote 4 of Statistics Canada table 37-10-0023-01, total figures may not add up because of random rounding.
Source: CSLS calculations based on the Registered Apprenticeship Information System, Statistics Canada (Table 37-10-0023-01).
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Compared to other provinces, Newfoundland and Labrador ranked sixth in terms of ap-
prenticeship registration growth between 1997 and 2017, at 3.62 per cent, 0.79 percentage points
below the Canadian average (Chart 61). However, we must note that, due to the non-linear pro-
gression of apprenticeship registration in Newfoundland and Labrador, those numbers may lose
much of their usefulness as a measure of comparison.

Chart 61: Apprenticeship Registrations Compound Annual Growth in Canada and the
Provinces 1997-2017

735 7.08 7.05

o L1 L] L]
NB

PEI Qc Canada AB

> (o)} (o]
1

%

Source: CSLS calculations based on the Registered Apprenticeship Information System, Statistics Canada (Table 37-10-0023-01).

Apprenticeship completions during the 1997-2017 period increased at a higher rate in
Newfoundland and Labrador (5.1 per cent per year) than in Canada as a whole (4.3 per cent)
(Chart 62). In Newfoundland and Labrador, the number of apprenticeship completions rose from
210in 1997 to 570 in 2017.

Another observation is that apprenticeship completions in the province declined under
their 1997 level between 2000 and 2004. After that, the province experienced an important in-
crease in apprenticeship completions between 2007 and 2017. Specifically, during the 1997-2017
period, the number of completions in the province grew at a rate of 8.1 per cent per year, which
is the fastest among all provinces and is almost double that of the national average (4.5 per cent
per year).

149



Chart 62: Apprenticeship Completions, Newfoundland and Labrador and Canada, 1997 -
2017 (1997=100)
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Source: CSLS calculations based on the Registered Apprenticeship Information System, Statistics Canada (Table 37-10-0023-01).

Despite the increase in apprenticeship completions in Newfoundland and Labrador during
the 2007-2017 period, the province’s apprenticeship completions as a share of Canada’s did not
change as much because the number of completions in the province was insignificant compared
with Canada (Table 47). For example, comparing the number of completions in 2007 and 2017,
although apprenticeship completions more than doubled in the province, Newfoundland and Lab-
rador’s share in Canada only rose from 1.1 per cent in 2007 to 1.4 per cent in 2017.

Table 47: Apprenticeship Completions in Canada and the Provinces, 1997 — 2017

1997 2007 2017
(persons)
Canada 16,368 24,495 38,160
Newfoundland and Labrador 210 261 570
Prince Edward Island 39 72 84
Nova Scotia 288 465 699
New Brunswick 462 504 639
Quebec 1,518 4,410 9,525
Ontario 5,562 7,575 10,575
Manitoba 366 855 1,203
Saskatchewan 552 813 1,452
Alberta 4,290 6,477 8,538
British Columbia 3,021 2,973 4,785
(share of national apprenticeships)

Canada 100 100 100
Newfoundland and Labrador 1.28 1.07 1.49
Prince Edward Island 0.24 0.29 0.22
Nova Scotia 1.76 1.90 1.83
New Brunswick 2.82 2.06 1.67
Quebec 9.27 18.00 24.96
Ontario 33.98 30.92 27.71
Manitoba 2.24 3.49 3.15
Saskatchewan 3.37 3.32 3.81
Alberta 26.21 26.44 22.37
British Columbia 18.46 12.14 12.54
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1997-2017 1997-2007 2007-2017
(compound annual growth rates, per cent)
Canada 4.32 4.11 4.53
Newfoundland and Labrador 5.12 2.20 8.12
Prince Edward Island 3.91 6.32 1.55
Nova Scotia 4.53 491 4.16
New Brunswick 1.63 0.87 2.40
Quebec 9.62 11.25 8.00
Ontario 3.26 3.14 3.39
Manitoba 6.13 8.86 3.47
Saskatchewan 4.95 3.95 5.97
Alberta 3.50 4.21 2.80
British Columbia 2.33 -0.16 4.87

Source: CSLS calculations based on the Registered Apprenticeship Information System, Statistics Canada (Table 37-10-0023-01).

The apprenticeship completion rate, defined as completion over total registration,*® in
Newfoundland and Labrador was low (Table 48). In particular, the province had the lowest com-
pletion rate among the 10 provinces in 1997 and 2007 (6.0 per cent in 1997 and 4.6 per cent in
2007). In 2017, Newfoundland and Labrador had the second lowest completion rate (7.9 per
cent).

Table 48: Apprenticeship Completion Rates, Canada and the Provinces, 1997, 2007 and
2017

1997 2007 2017
(per cent)

Canada 9.56 6.83 9.41
Newfoundland and Labrador 5.95 4.55 7.93
Prince Edward Island 9.56 8.36 4.98
Nova Scotia 6.76 8.79 8.79
New Brunswick 11.73 11.08 11.55
Quebec 4.98 6.30 7.96
Ontario 8.69 6.30 9.54
Manitoba 10.08 10.50 8.48
Saskatchewan 9.79 8.95 13.13
Alberta 12.54 7.60 11.51
British Columbia 14.93 6.14 9.17

Source: CSLS calculations based on the Registered Apprenticeship Information System, Statistics Canada (Table 37-10-0023-01).

viii.  Early Childhood Education

In addition to the quality of high school education, the quality of the future workforce
also depends on the quality of early childhood education. The Early Childhood Education Index
(ECEL) published in the Early Childhood Education Report assesses the quality of early child-
hood education in the Canadian provinces.” The index is based on 19 benchmarks organized un-

*® The ideal apprenticeship completion rate is computed by following each trainee to see if they complete the ap-
prenticeship. However, this information is not publicly available. Therefore, we use the number of completions over
the number of total registrations as a proxy of the apprenticeship completion rate.

*! This Early Childhood Education Report is published every three years and is maintained by the Atkinson Centre
for Society and Child Development. The latest report is available at http://ecereport.ca/en/report/summary-
report/summary-report2/.
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der five categories: governance, funding, access, learning environment, and accountability. Each
category is assigned 3 points for a total of 15 points.

Chart 63: Early Childhood Education Index 2011 and 2014
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Note: The total is out of 15.Source: Early Childhood Education Report 2017.

v

Newfoundland and Labrador’s improvement in early childhood education is encouraging.
Specifically, the province ranked last in 2011, but fifth in 2017. Indeed, the province had the
highest increase in the index between 2011 and 2017.%2 Detail on how Newfoundland and Labra-
dor fared on the 19 benchmarks are found in the Appendix.

iX. Interprovincial Migration and Demographic Developments

The story of Newfoundland and Labrador’s population is one of decline. In 1971, the
province’s population was 530,854, which accounted for 2.4 per cent of Canada’s population
(Chart 64). After reaching a peak in 1993, the population in Newfoundland and Labrador has

2 All provinces except Quebec had higher points in 2017 than 2011. In particular, Newfoundland and Labrador had
the greatest increase of 7 points, followed by 5 points in New Brunswick, 3.5 points in Nova Scotia and Alberta, 3
points in Ontario and Saskatchewan, 2.5 points in British Columbia and 1.5 points in Prince Edward Island.
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been declining at a rate of 0.98 per cent per year from 1993 to 2007. Starting in 2000, population
in the province was lower than its 1971 level. Despite the 0.29 per cent per year increase in the
province’s population during the 2007-2018 sub-period, the province’s population was still be-
low the 1971 level in 2018. Both the declining fertility rate and the large interprovincial out-
migration explain this significant decline.>® Ironically, population in Newfoundland and Labra-
dor fell during the 1997-2007 sub-period when the province’s real and nominal GDP were grow-

ing.

Chart 64: Newfoundland and Labrador’s Population, 1971 — 2018
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Source: CSLS calculations based on the Annual Demographic Estimates: Canada, Provinces and Territories, Statistics Canada (Table 17-10-
0005-01).

Chart 65 illustrates the net interprovincial migration in the province between 1996 and
2017.>* In 1997, the year when oil production began in the province, net migration of the prov-
ince fell to -9,490, from -8,134 in 1996. Since then, the amount of outgoing net interprovincial
migration diminished in the province because of the oil production. As a result, the net inter-
provincial migration rose to -5,695 persons in 1998 and reached a peak of 1,877 persons in 2008.
During the 2008-2017 period, the net interprovincial migration in the province declined and be-
came negative again in 2016 (-1,954 persons). In 2017, the province’s negative net inter-
provincial migration doubled and declined to its pre-2008 level (-3,656 persons).

> According to Statistics Canada Table 13-10-0418-01, Newfoundland and Labrador’s crude birth rate in 2017 was
lowest since 2000 (7.7 live births per 1,000 persons in 2017 versus 9.1 live births per 1,000 persons in 2000).

> Because the last year available in Statistics Canada’s table of net interprovincial migration (table 17-10-0021-01)
is 2017, data in Chart 65 end in 2017.
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Chart 65: Net Interprovincial Migration, Newfoundland and Labrador, 1996 — 2017
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0021-01).
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Chart 66: Net Interprovincial Migration by Age Group, Newfoundland and Labrador,
1997 - 2017

Panel A: Non-working Age (0-14 and 65+) and Working Age (15-64) Groups
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Chart 66 further disaggregates Newfoundland and Labrador’s absolute level of net inter-
provincial migration, as shown in Panel B of Chart 65, into the 0 to 14, 15 to 64 and 65 and
above age groups. The net interprovincial migration of the population of age 65 and over was
stable throughout the 1997-2017 period. During the 1997-2008 period, the net interprovincial
migration of the working age population increased from -8,004 persons in 1997 to 727 persons in
2008 as nominal GDP in the province rose. The net interprovincial migration of the population of
age 0 to 14 years old follow the same pattern.

The province’s net interprovincial migration of the 0 to 14-year-old and the working age
group increased during the 1997-2008 period as nominal GDP increased in the province. As the
province’s nominal GDP declines during the 2008-2017 period, the net interprovincial migration
of the 0 to 14-year-old and the working age group fell from 1,060 persons to -404 persons and
from 727 to -3,075 persons, respectively.

Despite the short-lived positive interprovincial migration of the working age population
in 2008 and 2009 (727 persons and 821 persons respectively, or a total of 1,548 persons in these
two years), the number of negative net interprovincial migration in 2017 alone (-3,075 persons)
is twice as high as the gain in 2008 and 2009.

Panel B of
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Chart 66 breaks down Newfoundland and Labrador’s net interprovincial migration of the work-
ing age population into the group of age 15 to 29 and 30 to 64. The group of age 15 to 29 ac-
counts for the largest share of the province’s net interprovincial migration. Throughout the 1997-
2017 period, the population of age 15 to 29 were leaving the province.

From the Canadian perspective, Tusz, Rodrigues and Calver (2015) showed that inter-
provincial migration provides significant output gain for Canada as a whole. In 2014, they esti-
mate those gains to be of $15.8 billion (chained 2007 dollars). They also showed that inter-
provincial migration can increase the aggregate labour productivity of Canada due to a “geo-
graphical composition effect.” For example, if a worker in one province moves to another prov-
ince where labour productivity is higher, he will contribute to an increase in aggregate labour
productivity since he will increase output without changing the level of national employment.
The same phenomenon also happens if an unemployed person in one province finds a job in an-
other province where the average level of labour productivity is higher than the national average.
However, if new employment arising from interprovincial migration is disproportionately cre-
ated in below-average productivity provinces, it would have the opposite effect, i.e. it will tend
to decrease aggregate productivity at the national level.

Sharpe, Arseneault and Ershov (2007) estimated that the impact of interprovincial migra-
tion on productivity was positive, contributing 0.02 percentage points to labour productivity
growth in Canada each year during the 1987-2006 period , or 1.56 per cent of total labour pro-
ductivity growth. Although this number may seem low, it is important to understand that the ef-
fects of interprovincial migration are cumulative, and therefore more important than the simple
annual contribution. Therefore, out-migration from Newfoundland and Labrador helps increase
the Canadian productivity by moving workers to the most productive sector of the economy, or
simply by putting unemployed factors of production to work.

However, from the perspective of a policy planner in Newfoundland and Labrador look-
ing at actual and future productivity, the fact that most of those who out-migrated from New-
foundland and Labrador are persons of age 15 to 29 (Panel B of Chart 62) and well-educated
residents is an important problem. According to Coulombe and Tremblay (2007), Newfoundland
and Labrador is the province where interprovincial migration is the most harmful to the mean
skill level. Furthermore, between 1991 and 2001, there has been a 62 per cent increase in out-
migration of skilled knowledge workers (those with more than a high school degree) (Lynch,
2007). Those facts draw attention to two important issues. First, a significant out-migration of
well-educated workers can damper growth in human capital and can ultimately slow the growth
in labour productivity, or even reduce the level of labour productivity. Second, increased invest-
ment in education has little benefit to Newfoundland and Labrador if the people who received
this additional education leave the province. Therefore, policy planners in Newfoundland and
Labrador will find crucial for the province’s economy to create meaningful employment oppor-
tunities for well-educated citizens to remain in the province. This issue is further discussed in the
section on public policy, at the end of the report.
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Another implication of the outflow of the young population in the province was the aging
problem. Population pyramids in Chart 67 illustrates the aging problem in Newfoundland and
Labrador. While baby boomers in the province are retiring, there are not as many young people
entering the workforce in the province. In 2018, 8.2 per cent of Newfoundland and Labrador’s
population will reach their retirement age over the next 10 years but only 4.7 per cent of popula-
tion will be at least 15 years of age at the time. The resulting decrease in the working age popula-
tion in the province may lead to a decline in labour input in the province and a reduction in pro-
ductivity in the future (Tang and MacLeod, 2006; and Sharpe, 2011). Although Canada is facing
the same problem, the problem is more serious in Newfoundland and Labrador, as shown by the
profound gap between the curves (representing Canada) and the bars (representing the province)
corresponding to ages 15 to 39 of Chart 67.

Chart 67: Population Pyramids, Per Cent of Population by Age Group, Newfoundland and
Labrador (Bars) and Canada (Curves), 1997, 2007 and 2018
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Source: CSLS calculations based on Annual Demographic Estimates: Canada, Provinces and Territories, Statistics Canada (Table 17-10-0005-01).

X. Labour Shortages

The existence of labour shortages is often seen as evidence that the supply of labour is
inadequate to meet demand, and may indicate that policies on skills development of the work-
force have been inadequate. This section briefly discusses the evidence of such shortages in
Newfoundland and Labrador, and the implications of shortages for productivity growth.

The best measure of labour shortages is job vacancies. Fortunately, starting in January
2011, Statistics Canada began gathering and providing statistics on job vacancies. Because this is
a new data series, long-term trends are not yet available. Those data show no evidence of any
general labour shortage in Newfoundland and Labrador. Throughout the 2011-2018 period, the
province’s job vacancy rates>> were lower than the national average (Chart 68), and had one of
the lowest job vacancy rates. Between 2011 and 2018, the vacancy rate in the province decreased
from 1.4 per cent to 1.2 per cent, which is equivalent to a fall of 200 (2600-2400) vacancies.

% Job vacancy rate is defined as the number of vacant positions divided by the total labour demand (i.e. vacant posi-
tions plus occupied positions).
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Chart 68: Job Vacancy Rate, Business Sector, Newfoundland and Labrador and Canada,
2011 - 2017
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Source: Survey of Employment, Payrolls and Hours, Statistics Canada (Table 14-10-0225-01).

Another useful indicator of labour shortages is the ratio of unemployed people to job va-
cancies. The existence of a general labour shortage in Newfoundland and Labrador is even less
plausible when looking at this indicator (Chart 69). In 2018, the province had the highest ratio of
all provinces, at 15.3. In other words, there were around 15.3 unemployed persons looking for a
job in Newfoundland and Labrador for each job vacancy. In 2011, that ratio was 12.6. In com-
parison, the national unemployment-to-job vacancies ratio was 5.9 in 2011 and 3.4 in 2018.

Chart 69: Unemployment-to-job Vacancies Ratio, All Unemployed, by Province, 2011 and
2018

20 -+
2011 m2018

15

NL PEI NS SK NB MB AB Canada QC ON BC

Source: Survey of Employment, Payrolls and Hours, Statistics Canada (Table 14-10-0225-01).

There are, however, some worries of labour shortages in specific industries or specific ar-
eas of the province. For instance, Solace Power, a technology company located Mount Pearl in
the province, expects to hire from outside the province because the company cannot find the
high-skilled workers it needs in the province (Dearing 2018). Also, Vale, the firm building the
$4.2 billion nickel processing plant in Long Harbour, had to spend a significant sum of money on
cross-country job advertising as well as hire workers outside Newfoundland and Labrador and
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Canada (McCarthy, 2011). All things considered, it is more accurate to speak of a labour short-
age for certain types of skills rather than a general labour shortage.

B. Investment and Capital Intensity

The relationship between physical capital and productivity is relatively intuitive. If a
worker has more capital to work with, he will produce more output per hour. Therefore, if capital
input increases at a faster pace than labour input, then the amount of capital per labour input in-
creases, i.e. there is capital deepening. The main point to understand here is that the absolute
level of capital input is not in itself an indicator of productivity. What matters to productivity is
the amount of capital per worker or, better yet, capital per hour worked.

Another reason why investment in physical capital is relevant is because it is the primary
means by which technical advances are introduced into the production process. Spending on
R&D leads to innovations that ameliorate the quality and efficiency of machinery and equipment.
However, the quality improvements introduced by R&D will only affect productivity when these
innovations are embodied in the capital stock, through investment.

i Investment Intensity>®

Fixed non-residential investment intensity (defined here as real gross investment per hour
worked) in Newfoundland and Labrador's total economy grew at a compound annual rate of 4.7
per cent during the 1997-2017 period, higher the national average of 1.4 per cent (Table 49).
During the 2007-2017 period, the province’s investment intensity of engineering construction
grew the fastest compared with other major types of assets in the province (16.2 per cent per
year). Therefore, in 2017, among all four major types of assets, the province’s investment inten-
sity level of engineering construction was the highest ($14.63 chained 2012 dollars per hour
worked), which is more than four times higher than the national average ($3.48 chained 2012
dollars per hour worked). The strong growth in the province’s engineering construction invest-
ment intensity during the 2007-2017 period and the province’s high investment intensity of the
asset in 2017 is not a surprise because engineering construction is the principal type of asset used
in the mining and oil and gas extraction sector and utilities that had various development projects
in the province.

*® Sharpe and Grand-Maison (2013) examined investment and capital intensity of the business sector in Newfound-
land and Labrador. However, this report can only focus on the total economy instead because the business sector
aggregate in chained dollars is no longer available on Statistics Canada’s website.
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Table 49: Fixed Non-residential Real Gross Investment Intensity, Total Economy, New-
foundland and Labrador and Canada, 1997 — 2017

Newfoundland and Labrador Canada
1997 2007 2017 1997 2007 2017
(chained 2012 dollars of gross investment per hour worked)

Total Investment 8.74 9.02 21.94 6.75 9.54 8.99
Building 1.06 1.03 3.08 1.58 1.47 1.54
Engineering 5.81 3.26 14.63 2.10 3.11 3.48
Machinery and Equipment 1.67 2.82 2.54 1.92 3.01 2.40
Intellectual Property Products 0.85 1.85 1.68 1.25 1.88 1.56

1997-2017  1997-2007  2007-2017 1997-2017 1997-2007 2007-2017
(compound annual growth rate, per cent)

Total Investment 4.71 0.31 9.30 1.44 3.52 -0.59
Building 5.47 -0.31 11.59 -0.12 -0.69 0.45
Engineering 4.73 -5.63 16.22 2.56 4.02 1.12
Machinery and Equipment 2.12 5.39 -1.06 1.12 4.59 -2.24
Intellectual Property Products 3.45 8.06 -0.97 1.11 4.15 -1.84

1997 2007 2017
(NL as a Per Cent of Canada)

Total Investment 129.6 94.5 244.2

Building 67.2 69.8 199.9

Engineering 276.8 104.6 420.6

Machinery and Equipment 86.9 93.7 105.8

Intellectual Property Products 68.2 98.7 107.7

Source: CSLS calculations based on the Canadian Productivity Account (CPA) (Table 36-10-0208-01 and 36-10-0211-01) and the Stock and
Consumption of Fixed Non-residential Capital Program (Table 36-10-0096-01), Statistics Canada.

Yet, it is also important to focus on specific capital assets that have a greater impact on
productivity. We observe that Newfoundland and Labrador's investment intensity growth during
the 1997-2017 period was higher than Canada's in machinery and equipment assets (2.1 per cent
per year versus 1.1 per cent per year) as well as in intellectual property products assets (3.5 per
cent per year versus 1.1 per cent per year), two types of assets that economists believe to be
strongly correlated with productivity growth.

Chart 70 shows the investment intensity levels of the total investment, non-residential
building, machinery and equipment, intellectual property products and engineering construction
in the total economy of Newfoundland and Labrador and Canada from 1997 to 2017. Newfound-
land and Labrador’s total investment intensity took off in 2007. Among the four major types of
assets, the province’s investment intensity of engineering construction and non-residential build-
ing took off in 2007 also, but that of non-residential building declined from 2012 to 2017. The
province’s investment intensity of the remaining two major types of assets, intellectual property
products and machinery and equipment, fluctuated over the 1997-2017 period.
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Chart 70: Fixed Non-residential Real Gross Investment Intensity by Asset Type, Total

Economy, Newfoundland and Labrador and Canada, 1997 — 2017
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Panel D: Machinery and Equipment
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Source: CSLS calculations based on the Canadian Productivity Account (CPA) (Table 36-10-0480-01) and the Stock and Consumption of Fixed
Non-residential Capital Program (Table 36-10-0096-01), Statistics Canada.

Table 50 provides investment intensity levels and growth rates at the two-digit NAICS
level for both Newfoundland and Labrador and Canada for the 1997-2017 period. It is not sur-
prising that mining and oil and gas extraction and utilities in both the province and Canada had
the highest investment intensity levels compared with other sub-sectors of the business sector
because these two sectors are capital intensive. Other sub-sectors, on the other hand, require rela-
tively less capital. Therefore, the goods sector investment intensity levels in the province were
higher than the services sector. In particular, in 2017, the province’s investment intensity level in
the goods sector was higher than the service sector by a factor of 11 ($64.33 chained 2012 dol-
lars per hour versus $5.90 chained 2012 dollars per hour).

The difference in investment intensity among sub-sectors in Newfoundland and Labrador
was massive. In particular, in 2017, the utilities sector ($713.43 chained 2012 dollars per hour
worked) had investment intensity level almost 16 times as high as that of the third highest sector
(manufacturing, $44.81 chained 2012 dollars per hour worked) because of the Muskrat Falls pro-
ject. In addition, the investment intensity level of the mining and oil and gas extraction sector
($220.86 chained 2012 dollars per hour worked) in 2017 was almost five times as high as that of
the manufacturing sector. This large difference in investment intensity levels matches with the
predominance of the mining and oil and gas extraction sector in the province’s economy with
respect to output.
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Table 50: Fixed Non-residential Real Gross Investment Intensity by Two-digit NAICS Sec-
tor, Business Sector, Newfoundland and Labrador and Canada, 1997 — 2017

Newfoundland and Labrador Canada
1997 2007 2017 1997 2007 2017
(chained 2012 dollars of investment per hour worked)
Total Economy 8.74 9.02 21.94 6.75 9.54 8.99
Business sector industries 10.64 9.96 28.14 6.69 9.29 8.46
Agriculture, forestry, fishing and 2.34 4.16 4.90 5.02 6.26 8.23
hunting
Mining and oil and gas extraction 211.54 128.20 220.86 119.93 148.20 100.15
Utilities 32.43 28.21 713.43 55.47 110.40 143.75
Construction 1.13 3.13 1.22 1.66 2.21 2.29
Manufacturing 6.90 6.50 44 .81 6.78 6.84 7.00
Goods-Producing Industries 24.42 22.53 64.33 11.68 16.59 15.09
Wholesale trade 2.18 1.85 4.94 2.99 3.68 3.70
Retail trade 2.09 2.54 1.98 2.05 3.50 2.43
Transportation and warehousing 16.59 13.97 15.94 8.39 11.99 19.53
Information and cultural industries 15.10 19.49 39.20 19.46 19.09 25.37
Finance and insurance, and holding 3.61 6.89 2.87 7.01 10.10 4.89
companies
Real estate, rental and leasing 2.03 21.81 42.52 19.01 26.74 22.23
Professional, scientific and technical 1.91 5.29 4.32 1.97 3.18 3.26
services
ASWMRS 2.22 0.85 0.81 0.87 1.23 1.63
Arts, entertainment and 0.47 0.88 30.82 3.17 4.93 5.93
recreation
Accommodation and 0.67 0.88 3.19 1.10 1.99 1.99
food services
Other private services 0.19 0.45 0.39 0.81 1.35 0.69
Service-producing Industries 3.76 4.60 5.90 4.08 5.82 5.69
Business sector without mining and oil 4.24 5.12 17.76 4.87 6.47 6.59
and gas extraction
Newfoundland and Labrador Canada
1997-2017 1997-2007 2007-2017 \ 1997-2017 1997-2007 2007-2017
(compound annual growth rates, per cent)
Total Economy 4,71 0.31 9.30 1.44 3.52 -0.59
Business sector industries 4.98 -0.66 10.95 1.18 3.35 -0.94
Agriculture, forestry, fishing and 3.76 5.93 1.63 2.51 2.25 2.77
hunting
Mining and oil and gas extraction 0.22 -4.88 5.59 -0.90 2.14 -3.84
Utilities 16.71 -1.38 38.13 4.88 7.12 2.68
Construction 0.42 10.75 -8.96 1.62 2.92 0.34
Manufacturing 9.80 -0.59 21.29 0.16 0.09 0.23
Goods-Producing Industries 4.96 -0.80 11.06 1.29 3.57 -0.94
Wholesale trade 4.18 -1.61 10.30 1.07 2.09 0.07
Retail trade -0.27 1.96 -2.44 0.86 5.51 -3.59
Transportation and warehousing -0.20 -1.70 1.33 4.31 3.63 5.00
Information and cultural industries 4.88 2.58 7.24 1.34 -0.19 2.89
Finance and insurance, and holding -1.15 6.67 -8.41 -1.78 3.72 -6.99
companies
Real estate, rental and leasing 16.42 26.79 6.90 0.79 3.47 -1.83
Professional, scientific and technical 4.18 10.75 -2.00 2.54 4.89 0.25
services
ASWMRS -4.93 -9.09 -0.58 3.20 3.53 2.87
Arts, entertainment and recreation 23.32 6.58 42.70 3.18 4.52 1.87
Accommodation and food services 8.14 2.79 13.78 2.99 6.09 -0.02
Other private services 3.84 9.31 -1.36 -0.81 5.20 -6.47
Service-producing Industries 2.28 2.04 2.53 1.67 3.61 -0.23
Business sector without mining and oil 7.42 1.89 13.25 1.52 2.87 0.19

and gas extraction

Source: CSLS calculations based on the Canadian Productivity Account (CPA) (Table 36-10-0208-01 and 36-10-0211-01) and the Stock and
Consumption of Fixed Non-residential Capital Program (Table 36-10-0096-01), Statistics Canada.
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Because of the development of the Hebron oil field and the Muskrat Falls project, in-
vestment intensity in the province’s mining and oil and gas extraction and utilities switched from
decline during the 1997-2017 sub-period (-4.9 per cent per year and -1.4 per cent per year re-
spectively) to growth during the 2007-2017 sub-period (5.6 per cent per year and 38.1 per cent
per year respectively). Among the other sub-sectors of the province, arts, entertainment and rec-
reation (42.7 per cent) had the highest annual growth during the 2007-2017 sub-period because
of the construction and restoration of numerous recreational facilities in the province. The manu-
facturing sector also had a robust annual growth (21.3 per cent) during the 2007-2017 sub-period.

Table 51 shows that the business sector investment intensity level in Newfoundland and
Labrador was higher than the national average in 1997, 2007 and 2017.>" At the two-digit
NAICS level, in 2017, 9 of 16 sub-sectors of the business sector had higher investment intensity
level in the province than Canada. The relative level of investment intensity was the largest in
manufacturing (640.2 per cent), followed by arts, entertainment and recreation (519.4 per cent),
utilities (496.3 per cent) and mining and oil and gas extraction (220.5 per cent).

Table 51: Newfoundland and Labrador’s Real Gross Investment Intensity as a Per Cent of
Canada’s by Two-digit NAICS Sector, Business Sector, 1997 — 2017

Newfoundland and Labrador
1997 2007 2017
(province's investment intensity level as a percent of Canada's)

Total Economy 129.6 94.5 244.2
Business sector industries 159.2 107.1 332.7
Agriculture, forestry, fishing and hunting 46.7 66.5 59.5
Mining and oil and gas extraction 176.4 86.5 220.5
Utilities 58.5 25.6 496.3
Construction 67.9 141.4 535
Manufacturing 101.8 95.1 640.2
Goods-Producing Industries 209.0 135.8 426.2
Wholesale trade 72.9 50.4 133.4
Retail trade 102.1 72.5 81.6
Transportation and warehousing 197.6 116.6 81.6
Information and cultural industries 77.6 102.1 154.5
Finance and insurance, and holding companies 51.5 68.3 58.5
Real estate, rental and leasing 10.7 81.5 191.3
Professional, scientific and technical services 96.5 166.3 132.6
ASWMRS 255.3 69.5 49.4
Arts, entertainment and recreation 14.7 17.9 519.4
Accommodation and food services 60.4 44.0 160.3
Other private services 22.8 335 57.0
Service-producing Industries 92.0 78.9 103.7
Business sector without mining and oil and gas extraction 87.1 79.1 269.5

Source: CSLS calculations based on the Canadian Productivity Account (CPA) (Table 36-10-0208-01 and 36-10-0211-01) and the Stock and
Consumption of Fixed Non-residential Capital Program (Table 36-10-0096-01), Statistics Canada.

*" Indeed, the business sector investment intensity in Newfoundland and Labrador from was higher than the national
average throughout the 1997-2017 period. Database tables 122 and 123 contain sectoral annual investment intensity
in Newfoundland and Labrador and Canada respectively.
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i, Capital Stock Intensity®®

Investment intensity growth is a good indicator of the pace at which technical change and
innovation are introduced into the production process. However, even more important in the
analysis of productivity trends is the positive relationship between the amount of capital per
worker, or even better, capital per hour worked, and labour productivity (output per hour). In this
section, we study this relationship with the help of capital stock intensity, defined here as real net
capital stock per hour worked.

Table 52: Fixed Non-residential Real Net Capital Stock Intensity in Newfoundland and
Labrador and Canada, Total Economy, 1997-2017

Newfoundland and Labrador Canada
1997 2007 2017 1997 2007 2017

(chained 2012 dollars of gross investment per hour worked)

Total Investment 83.04 87.66 159.67 52.13 58.82 70.16
Building 14.01 14.18 28.45 17.31 16.64 17.89
Engineering 55.37 52.44 104.85 22.47 24.81 35.48
Machinery and Equipment 8.89 12.05 13.92 8.49 10.62 10.40
Intellectual Property Products 5.97 9.11 13.10 4.41 6.62 6.48

1997-2017  1997-2007 2007-2017 1997-2017 1997-2007 2007-2017
(compound annual growth rate, per cent)

Total Investment 3.32 0.54 6.18 1.50 1.21 1.78
Building 3.61 0.12 7.21 0.17 -0.39 0.73
Engineering 3.24 -0.54 7.17 2.31 0.99 3.64
Machinery and Equipment 2.27 3.09 1.45 1.02 2.27 -0.22
Intellectual Property Products 4.01 4.32 3.70 1.94 4.13 -0.21

1997 2007 2017
(NL as a Per Cent of Canada)

Total Investment 159.27 149.04 227.57
Building 80.96 85.24 159.07
Engineering 246.39 211.35 295.49
Machinery and Equipment 104.70 113.45 133.85
Intellectual Property Products 135.24 137.73 202.16

Source: CSLS calculations based on the Canadian Productivity Account (CPA) (Table 36-10-0208-01 and 36-10-0211-01) and the Stock and
Consumption of Fixed Non-residential Capital Program (Table 36-10-0096-01), Statistics Canada.

In 2017, the capital intensity levels of total (fixed, non-residential) investment and all
four major types of assets in Newfoundland and Labrador’s total economy were all higher than
the corresponding national average (Error! Reference source not found.). In particular, the capital
intensity of the province’s total investment was 2.3 times as high as that in Canada ($159.67
chained 2012 dollars per hour versus $70.16 chained 2012 dollars per hour). Among all major
types of assets in the province, the capital intensity level of engineering construction was the
highest in 2017, as well as in 1997 and 2007.%° It is notable that the capital intensity of engineer-
ing construction in the province almost doubled between 2007 and 2017 ($52.44 chained 2012

*%|t would be better to look at capital service intensity instead of capital stock intensity. However, Statistics Canada
does not provide capital service levels by asset type. Therefore, we examine capital stock intensity instead.

% Indeed, the capital intensity level of engineering construction in the province’s total economy was the highest for
every year from 1997 to 2017. Table 128 in the database contains the capital intensity level of all four major types of
assets in the province’s total economy from 1997 to 2017.
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dollars per hour versus $104.85 chained 2012 dollars per hour worked), which is equivalent to
having grown at a rate of 7.2 per cent per year during the 2007-2017 period. It is notable that the
compound annual growth rate of the capital intensity of engineering construction in the province
during the 2007-2017 period was small compared with the investment intensity of the province’s
engineering construction (7.2 per cent per year versus 16.2 per cent per year) because of high
depreciation.

Because the capital-intensive mining and oil and gas extraction sector dominated the
province’s output and capital stock, the province had a higher capital intensity level in total in-
vestment, engineering construction and intellectual property products than the national average
throughout the 1997-2017 period (Panel A, C and E of Chart 71). The capital intensity level of
engineering construction and hence that of total investment took off in 2012 owing to increases
in investment in various mining and oil and gas extraction projects, as mentioned in section II.
Moreover, the capital intensity of non-residential building in the province started to increase in
2008 and exceeded the national average in 2012 (Panel B of Chart 71). The relative machinery
and equipment capital intensity level between the province and Canada also rose since 2000
(Panel D of Chart 71).

Chart 71: Fixed Non-residential Real Net Capital Intensity by Asset Type, Total Economy,
Newfoundland and Labrador and Canada, 1997 — 2017
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Panel C: Engineering Construction
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Source: CSLS calculations based on the Canadian Productivity Account (CPA) (Table 36-10-0208-01 and 36-10-0211-01) and the Stock and

Consumption of Fixed Non-residential Capital Program (Table 36-10-0096-01), Statistics Canada.
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Table 53: Non-residential Real Net Capital Stock Intensity in Newfoundland and Labrador
and Canada, Business Sector, Sectoral Breakdown, 1997 — 2017

Newfoundland and Labrador Canada
1997 2007 2017 1997 2007 2017
(chained 2012 dollars of capital stock per hour worked)
Total Economy 83.04 87.66 159.67 52.13 58.82 70.16
Business sector industries 92.64 99.24 196.67 48.77 56.41 66.53
Agriculture, forestry, fishing and hunting 30.72 43.12 61.29 36.87 46.92 57.12
Mining and oil and gas extraction 1737.90 1631.92 2166.70 773.20 947.56 1241.58
Utilities 798.12 625.58 3041.54 1138.69 1047.19 1480.89
Construction 8.43 11.00 7.27 9.12 9.57 10.80
Manufacturing 51.90 50.23 332.15 40.02 41.32 42.81
Goods-Producing Industries 237.96 285.26 462.91 91.09 112.67 149.74
Wholesale trade 11.36 12.58 21.50 11.26 14.34 18.06
Retail trade 10.65 11.75 19.54 11.18 15.82 15.69
Transportation and warehousing 61.71 68.32 107.10 70.87 80.74 119.35
Information and cultural industries 87.80 93.45 168.15 86.83 96.46 99.53
Finance and insurance, and holding 14.81 25.21 19.05 25.21 35.96 23.27
companies
Real estate, rental and leasing 129.25 129.63 147.79 236.98 168.10 133.81
Professional, scientific and technical 4.06 11.11 14.99 5.36 9.78 11.13
services
ASWMRS 9.76 2.49 5.14 3.26 4.07 7.60
Arts, entertainment and recreation 17.69 17.31 91.70 25.00 28.71 34.84
Accommodation and food services 5.69 7.81 18.20 11.28 12.96 14.75
Other private services 1.86 421 8.84 4.76 8.62 8.62
Service-producing Industries 20.23 21.97 33.28 25.80 29.75 31.52
Business sector without mining and oil and 38.24 36.06 90.32 36.83 38.30 42.45
gas extraction
Newfoundland and Labrador Canada
1997-2017 1997-2007 2007-2017 1997-2017 1997-2007 2007-2017
(compound annual growth rates, per cent)
Total Economy 3.32 0.54 6.18 1.50 1.21 1.78
Business sector industries 3.84 0.69 7.08 1.56 1.47 1.66
Agriculture, forestry, fishing and hunting 3.51 3.45 3.58 2.21 2.44 1.99
Mining and oil and gas extraction 1.11 -0.63 2.88 2.40 2.05 2.74
Utilities 6.92 -2.41 17.13 1.32 -0.83 3.53
Construction -0.74 2.69 -4.06 0.85 0.48 1.22
Manufacturing 9.73 -0.33 20.79 0.34 0.32 0.35
Goods-Producing Industries 3.38 1.83 4.96 2.52 2.15 2.88
Wholesale trade 3.24 1.02 5.50 2.39 2.45 2.33
Retail trade 3.08 0.99 5.22 1.71 3.53 -0.09
Transportation and warehousing 2.80 1.02 4.60 2.64 1.31 3.99
Information and cultural industries 3.30 0.63 6.05 0.69 1.06 0.31
Finance and insurance, and holding 1.27 5.47 -2.76 -0.40 3.62 -4.26
companies
Real estate, rental and leasing 0.67 0.03 1.32 -2.82 -3.38 -2.26
Professional, scientific and technical 6.74 10.58 3.04 3.72 6.21 1.30
services
ASWMRS -3.15 -12.78 7.53 4.32 2.23 6.44
Arts, entertainment and recreation 8.58 -0.22 18.14 1.67 1.40 1.95
Accommodation and food services 5.98 3.21 8.83 1.35 1.39 1.30
Other private services 8.12 8.53 7.72 3.02 6.12 0.00
Service-producing Industries 2.52 0.83 4.24 1.01 1.43 0.58
Business sector without mining and oil and 4.39 -0.59 9.62 0.71 0.39 1.03
gas extraction

Source: CSLS calculations based on the Canadian Productivity Account (CPA) (Table 36-10-0208-01 and 36-10-0211-01) and the Stock and
Consumption of Fixed Non-residential Capital Program (Table 36-10-0096-01), Statistics Canada.
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Table 53 provides fixed, non-residential capital stock intensity level and growth rate at the two-
digit NAICS level for both Newfoundland and Labrador’s and Canada’s business sector for the
1997-2017 period. All these subsectors of the business sector in Newfoundland and Labrador
except construction had higher capital stock intensity growth rates than Canada during the 2007-
2017 sub-period. In fact, it is surprising to see that Newfoundland and Labrador’s construction
was the only sector that experienced a decline in capital stock intensity during the 1997-2017
period. Specifically, it decreased from $8.43 per hour worked in 1997 to $7.27 per hour worked
in 2017 (both in chained 2012 dollars). This reduction in capital intensity level was due to a sig-
nificant increase in hours worked, as capital stock grew at a slower rate (3.39 per cent per year
versus 4.16 per cent per year) during the 1997-2017 period.

Table 54: Newfoundland and Labrador's Real Net Capital Intensity as a Canadian Aver-
age, Sectoral Breakdown, 1997, 2007 and 2017

Newfoundland and Labrador
1997 2007 2017
(province's investment intensity level as a percent of Canada's)

Total Economy 159.3 149.0 227.6
Business sector industries 189.9 175.9 295.6
Agriculture, forestry, fishing and hunting 83.3 91.9 107.3
Mining and oil and gas extraction 224.8 172.2 174.5
Utilities 70.1 59.7 205.4
Construction 92.5 115.0 67.3
Manufacturing 129.7 121.6 776.0
Goods-Producing Industries 261.3 253.2 309.2
Wholesale trade 100.9 87.7 119.0
Retail trade 95.2 74.3 124.6
Transportation and warehousing 87.1 84.6 89.7
Information and cultural industries 101.1 96.9 168.9
Finance and insurance, and holding companies 58.7 70.1 81.9
Real estate, rental and leasing 54.5 77.1 110.5
Professional, scientific and technical services 75.8 113.5 134.6
ASWMRS 299.1 61.1 67.7
Arts, entertainment and recreation 70.8 60.3 263.2
Accommodation and food services 50.5 60.3 123.4
Other private services 39.0 48.8 102.6
Service-producing Industries 78.4 73.9 105.6
Business sector without mining and oil and gas extraction 103.8 94.2 212.8

Source: CSLS calculations based on the Canadian Productivity Account (CPA) (Table 36-10-0208-01 and 36-10-0211-01) and the Stock and
Consumption of Fixed Non-residential Capital Program (Table 36-10-0096-01), Statistics Canada.

Table 54 shows that most subsectors of the business sector in Newfoundland and Labra-
dor became more capital intensive from 1997 to 2017. In particular, in 1997 only 5 of 16 subsec-
tors of the business sector had capital intensity level higher than the national average while in
2017 most subsectors of the business sector (12 of 16 subsectors) in the province were more
capital intensive than the national averages.
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C. Innovation®

In the introduction to this section, we establish that increases in labour productivity come
from three sources: (1) human capital, (2) capital intensity and (3) innovation. Innovation can be
either embodied in physical capital or disembodied in the form of, for example, organizational
change. Productivity can also be significantly raised if more appropriate management practices
are introduced, if firms learn how to better exploit existing technologies or if new and enhanced
processes are developed.

The question then becomes how firms, governments and individuals can develop better-
quality physical capital and how knowledge can be created and diffused, thus improving the
quality of human capital and creating intangible value in the form of better management prac-
tices and production processes. The innovation process is complex and necessitates a suitable
incentive structure, the appropriate a priori knowledge and considerable investment in knowl-
edge creation and knowledge diffusion. It is this final element, expenditures on research and de-
velopment (R&D), on which we focus our attention here.

Table 55: R&D Expenditures Levels and Growth in Canada and the Provinces, 1997 — 2016

1997 2007 2016
(Million Current Dollar)
Canada 14,635 30,038 34,350
Newfoundland and Labrador 103 261 361
Prince Edward Island 18 60 82
Nova Scotia 257 509 610
New Brunswick 127 324 356
Quebec 3,953 7,950 8,761
Ontario 7,525 14,059 15,258
Manitoba 271 600 828
Saskatchewan 288 503 723
Alberta 1051 2,709 3,155
British Columbia 1038 2,838 4,035
1997-2016 1997-2007 2007-2016
(compound annual growth rates, per cent)

Canada 4.59 7.46 1.50
Newfoundland and Labrador 6.82 9.74 3.67
Prince Edward Island 8.31 12.79 3.53
Nova Scotia 4.65 7.07 2.03
New Brunswick 5.57 9.82 1.05
Quebec 4.28 7.24 1.09
Ontario 3.79 6.45 0.91
Manitoba 6.05 8.27 3.64
Saskatchewan 4.96 5.73 4.11
Alberta 5.96 9.93 1.71
British Columbia 7.41 10.58 3.99

1997 2007 2016

(province as a per cent of Canada)

Canada 100 100 100.00
Newfoundland and Labrador 0.7 0.9 1.05
Prince Edward Island 0.1 0.2 0.24
Nova Scotia 1.8 1.7 1.78

% Because Statistics Canada’s data on R&D expenditure at the provincial level are most recently available in 2016,
analysis in this subsection spans from 1997 to 2016.
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New Brunswick | 0.9 1.1 1.04
Quebec | 27 26.5 25.51
Ontario 51.4 46.8 44.42
Manitoba 19 2 2.41
Saskatchewan 2 1.7 2.10
Alberta | 7.2 9 9.18
British Columbia 7.1 9.4 11.75

Source: CSLS calculations based on Statistics Canada Table (Table 27-10-0273-01).

In 2016,** nominal R&D expenditure in Newfoundland and Labrador reached $361 million,
up from $103 million in 1997 and $261 million in 2007 and grew at a rate of 6.8 per cent per
year during the 1997-2016 period (Table 55). R&D expenditures increased at a lower rate in
Canada during the 1997-2016 period (4.6 per cent per year). Compared to other provinces, New-
foundland and Labrador ranked third in terms of its R&D expenditure annual growth rate during
the 1997-2016 period, behind Prince Edward Island (8.3 per cent per year) and British Columbia
(7.4 per cent per year).

R&D expenditures in Newfoundland and Labrador as a share of Canada’s had a two-Step in-
crease during the 1997-2016 period (Chart 72). The first step took place in 2005 when the share
rose by 0.3 percentage points from 0.65 per cent in 2004 to 0.95 per cent. The second increase
took place from 2010 to 2012 when the share rose from 0.83 per cent in 2010 to 1.16 per cent in
2012.

Given the increase in population in Newfoundland and Labrador at a rate of 0.5 per cent per
year during the 2007-2015 period and the decline in nominal GDP at -0.7 per cent per year dur-
ing the 2007-2015 period, the 4.5 per cent per year rise in R&D expenditure in the province was
quite high.

Chart 72: R&D Expenditures in Newfoundland and Labrador as a Share of Canada’s,
1997 — 2016
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® Statistics Canada provides data on R&D expenditure from 1963 to 2018 (Table 27-10-0273-01) at the national
level. However, R&D expenditure data at the provincial level are available only up to and including 2016. Therefore,
our analysis pertinent to R&D expenditure in this report ends in 2016.
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Source: CSLS calculations based on Statistics Canada Table (Table 27-10-0273-01).

Since R&D expenditure levels do not take into account the size in the economic perform-
ance of each region, R&D intensity, defined here as the ratio of R&D expenditures to nominal
GDP,% is usually considered as a better indicator of R&D effort. In 2016, R&D intensity in
Newfoundland and Labrador was at 1.1 per cent, well below the national average at 1.7 per cent
(Chart 73). Compared to the other provinces, Newfoundland and Labrador ranked 7" in terms of
R&D intensity.

Chart 73: Total R&D Intensity (R&D as a percentage of GDP) in Canada and the Prov-
inces, 2016
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Source: Gross Domestic Expenditures on Research and Development (Table 27-10-0359-01), Statistics Canada.

Furthermore, Newfoundland and Labrador's under-spending in R&D is not unique to
2016. Chart 74 illustrates how, during the whole 1997-2016 period, R&D intensity was much
higher in Canada than in Newfoundland and Labrador. The difference between R&D intensity
was less pronounced in 2016 than in 1997. Specifically, the R&D intensity in the province in
1997 was 0.66 percentage points lower than the national average (1.62 per cent — 0.96 per cent).
In 2016, the difference narrowed to 0.55 percentage points (1.70 per cent — 1.14 per cent). This
reduction in the gap between the province and Canada as a whole is explained both by a declin-
ing trend in Canada, and an increasing trend in Newfoundland and Labrador.

82 Statistics Canada provides data on nominal value-added from 1997 to 2015, while the R&D expenditure data
spans from 1997 to 2016 at the national and the provincial level. Fortunately, data on gross domestic product at
market price are available from 1997 to 2016. Therefore, to calculate the R&D intensity, we use the gross domestic
product at market price.
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Chart 74: Total R&D Intensity (R&D as a percentage of Nominal GDP) in Newfoundland
and Labrador and Canada, 1997 — 2016
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Source: CSLS calculations based on Statistics Canada data, 1) Input-Output Structure of the Canadian Economy in Current Prices (CANSIM
Tables 379-0024 and 379-0025); 2) Research and Development in Canadian Industry(CANSIM Table 358-001).

R&D can be performed by the business sector (BERD, or business enterprise research
and development), the higher education sector or the government. Although the focus of this re-
port is on Newfoundland and Labrador's business sector, it is also important to take into account
R&D performed by the higher education sector and by the government sector because of spill-
over effects. It would be unwise to think that the province's business sector does not benefit from
R&D even when it is conducted by the education or government sectors.

Table 56 shows the R&D expenditure of Newfoundland and Labrador and Canada broken
down by the three performers from 1997 to 2016. Newfoundland and Labrador's BERD in-
creased at an impressive compound annual rate of 9.4 per cent during the 1997-2016 period (vs.
an increase of 3.7 per cent per year in the nation-wide BERD), from $14 million in 1997 to $85
million in 2016. The province's R&D expenditure growth also outpaced Canada's in the high
education sector (7.4 per cent per year vs. 6.4 per cent per year) but regressed in terms of R&D
performed by the government sector. R&D expenditures in this sector declined at an annual rate
of 2.0 per cent (vs. an increase of 0.9 per cent for Canada as a whole).
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Table 56: Total R&D Expenditures by Performing Sector, Newfoundland and Labrador
and Canada, 1997 — 2016

Newfoundland and Labrador Canada
1997 2007 2016 1997 2007 2016
(millions, Current dollars)

Total R&D Expenditures 103 261 361 14,635 30,038 34,350
Government Sector 27 33 18 1,934 2,924 2,326
Business Sector 14 89 85 8,739 16,756 18,058
Higher Education Sector 62 140 258 3,961 10,358 13,810

1997 2007 2016 1997 2007 2016
(as a share of total R&D expenditures)

Total R&D Expenditures 100 100 100 100 100 100
Government Sector 26.2 12.6 5.0 13.2 9.7 6.8
Business Sector 13.6 34.1 235 59.7 55.8 52.6
Higher Education Sector 60.2 53.6 71.5 27.1 34.5 40.2

1997 2007 2016 1997 2007 2016
(as a share of total economy nominal GDP)

Total R&D Expenditures 1.09 0.90 1.14 1.79 1.90 1.70
Government Sector 0.29 0.11 0.06 0.24 0.18 0.11
Business Sector 0.15 0.31 0.27 1.07 1.06 0.89
Higher Education Sector 0.66 0.48 0.81 0.49 0.66 0.68

1997-2016 1997-2007 2007-2016 1997-2016 1997-2007 2007-2016
(compound annual growth rates, per cent)

Total R&D Expenditures 6.47 9.74 3.30 4.36 7.46 1.35
Government Sector -2.01 2.03 -5.88 0.93 4.22 -2.26
Business Sector 9.44 20.32 -0.46 3.70 6.73 0.75
Higher Education Sector 7.39 8.49 6.30 6.44 10.09 2.92

Source: CSLS calculations based on Statistics Canada data, 1) Input-Output Structure of the Canadian Economy in Current Prices (CANSIM

Tables 379-0024 and 379-0025); 2) Research and Development in Canadian Industry(CANSIM Table 358-001).

In 2016, the business sector played a more important role in total R&D spending in Can-
ada than in Newfoundland and Labrador (Table 56). More specifically, the business sector was
accountable for 52.6 per cent of all R&D expenditure in Canada, but only 23.5 per cent in New-
foundland and Labrador. Yet, the difference was already smaller than that in 1997 (59.7 per cent
in Canada versus 13.6 per cent in the province).

Although R&D performed by the business sector has a more marginal role in Newfound-
land and Labrador than the national average, there was an important increase in nominal business
sector R&D expenditure since 2005. In particular, the business sector R&D spending in the prov-

ince rose almost three times from $30 million in 2004 to $86 million in 2005. Therefore, the
business sector R&D spending in the province grew extraordinarily by 20.3 per cent per year
during the 1997-2007 period (Table 56).
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Chart 75: R&D Expenditures by Performer, Newfoundland and Labrador and Canada,

1997 — 2016 (as a per cent of total)
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Source: CSLS calculations based on Statistics Canada, Research and Development in Canadian Industry (Table 27-

10-0273-01).

Chart 75 illustrates the composition of R&D spending in Newfoundland and Labrador
and Canada by performer. In the province, the higher education sector was always the most im-
portant between 1997 and 2016. In Canada, on the other hand, the business sector consistently
had the highest share, followed by the higher education sector and the government sector.

Chart 75 also shows the decline of government as a performer of R&D in both New-
foundland and Labrador and Canada. In the province, its share decreased from 26.2 per cent in

1997 to 5.0 per cent in 2017. At the national level, the decline was smaller (from 13.2 per cent in
1997 to 6.78 per cent in 2016).

Our analysis of the R&D expenditure and the R&D intensity shows that although the total
R&D expenditure growth was higher than the national average (6.5 per cent per year and 4.4 per
cent per year), Newfoundland and Labrador was less R&D intensive than the national average
during the 1997-2016 period. In particular, in 2016, R&D intensity in Newfoundland and Labra-
dor was only 0.1 percentage points higher than Alberta, New Brunswick and Saskatchewan. In
addition, the higher education sector had the largest share of Newfoundland and Labrador’s
R&D expenditure in terms of performer while the business sector took the lead in Canada as a
whole. This difference in the composition of R&D expenditure could be accountable for the
province’s low R&D intensity because the business sector has higher incentive to use R&D
products for profits.
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V. Conclusion

The analysis of Newfoundland and Labrador's key economic variables shows that the
mining and oil and gas extraction sector had a significant impact, either positive or negative, on
the province's economy from 1997 to 2018. In particular, this sector was an excellent indicator of
the province's overall business sector performance of most economic variables and productivity
measures except employment because of this sector's considerable size in real output. Table 57
summarizes the compound annual growth rates of selected variables in the business sector, the
mining and oil and gas extraction sector and the business sector without mining and oil and gas
extraction sector in the provinces during the 1997-2018 period, and the 1997-2007 and the 2007-
2018 sub-period.®

In terms of real output, the mining and oil and gas extraction sector was the most influen-
tial subsector of the business sector in the province. Indeed, during the 1997-2007 sub-period,
the mining and oil and gas extraction real output grew at an extraordinary compound annual rate
of 24.7 per cent per year because the province’s oil production first started in 1997 and peaked in
2007. As a result, the province’s business sector real output grew at 7.7 per cent per year, which
was the highest amongst all provinces in Canada. During the 2007-2018 sub-period, the contri-
bution of the mining and oil and gas extraction reversed as the sector’s real output declined at 3.4
per cent per year, causing the decline in the province’s business sector real output (1.1 per cent
per year). Excluding the mining and oil and gas extraction sector, the business sector real output
grew at an annual rate of 1.1 per cent during the former sub-period and 1.8 per cent during the
latter sub-period. The huge difference between the growth rates of the business sector and the
business sector without mining and oil and gas extraction show the importance of the sector in
the province’s business sector.

% Because Statistics Canada’s tables of capital stock, capital investment, capital services, capital productivity and
multifactor productivity span only from 1997 to 2017, the growth rates of these variables and variables derived from
these variables (i.e. investment intensity and capital stock intensity) of the 1997-2018 column of Table 57 corre-
sponds to the 1997-2017 period and the 2007-2018 column corresponds to the 2007-2017 sub-period.
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Table 57: Compound Annual growth rates of Selected Variables, Business Sector, Mining
and Oil and Gas Extraction and Business Sector without Mining and Oil and Gas Extrac-
tion, Newfoundland and Labrador, 1997-2018

Newfoundland and Labrador
1997-2018 1997-2007 2007-2018
Business Mining Business Business Mining Business Business Mining Business
Sector and Oil Sector Sector and Oil Sector Sector and Oil Sector
and Gas without and Gas without and Gas without
Extraction Mining Extraction Mining Extraction Mining
and Oil and Oil and Oil
and Gas and Gas and Gas
Extraction Extraction Extraction
Output
Real GDP 2.97 9.10 1.45 7.65 24.73 1.12 -1.11 -3.41 1.75
Labour Input
Jobs 0.98 2.77 0.92 1.68 3.88 1.61 0.34 1.76 0.29
Hours Worked 0.80 2.86 0.71 1.60 3.92 1.51 0.07 1.90 -0.01
Nominal 5.04 6.55 491 4.98 7.46 4.79 5.08 5.72 5.02
Labour
Compensation
Capital Input
Real Gross 5.87 3.53 8.22 0.92 -1.15 3.43 11.06 8.44 13.23
Investment*
Real Net 4.72 4.45 5.17 2.30 3.27 0.92 7.19 5.65 9.59
Capital Stock*
Real Capital 3.84 4.46 3.02 2.75 3.25 2.90 4.95 5.69 3.15
Services*
Productivity
Labour 2.16 6.07 0.73 5.96 20.03 -0.39 -1.18 -5.21 1.76
Productivity
Capital -0.48 4.93 -1.15 4.77 20.81 -1.74 -5.46 -8.85 -0.56
Productivity*
Multifactor 0.56 5.00 N/A 5.05 20.59 N/A -3.73 -8.58 N/A
Productivity*
Productivity
Drivers
Investment 4.98 0.22 7.42 -0.66 -4.88 1.89 10.95 5.59 13.25
Intensity*
Capital Stock 3.84 1.11 4.39 0.69 -0.63 -0.59 7.08 2.88 9.62
Intensity*

Note: The real GDP (and hence the labour productivity and the capital productivity), real gross capital investment and real net capital stock (and
hence the investment intensity and capital stock intensity) and capital services in the business sector without mining and oil and gas extraction are
approximated. The real gross capital investment and real net capital stock (and hence the investment intensity and capital stock intensity) of the
business sector are also approximated. For details, see subsection A of the Appendix.
Note *: Variables with * are available until 2017 only. Therefore, the growth rates of these variables are from 1997-2017, 1997-2007 and 2007-

2017.

Source: Database attached to this report.

Despite the significant impact of the mining and oil and gas extraction sector on the prov-
ince’s business sector output, its role in the province’s business sector employment growth was
relatively weak, partly due to its low share of total employment. During the 1997-2007 sub-
period, while the mining and oil and gas extraction employment grew at an annual rate of 3.9 per
cent, the business sector growth rate was similar to the growth rate corresponding to the business
sector without mining and oil and gas extraction (1.7 per cent per year and 1.6 per cent per year
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respectively). The impact of mining and oil and gas extraction on the business sector’s nominal
labour compensation was also weak, as the nominal labour compensation of the business sector
and the business sector without mining and oil and gas was similar (4.98 per cent per year versus
4.79 per cent per year) but that of mining and oil and gas extraction was much higher (7.46 per
cent per year). We observe the same phenomenon during the 2007-2018 sub-period.

The mining and oil and gas extraction sector also had significant contributions to the
province’s capital input. During the 1997-2007 sub-period, the real gross capital investment of
the province’s business sector without mining and oil and gas extraction grew at 3.4 per cent per
year. However, that of the mining and oil and gas extraction declined at 1.2 per cent per year be-
cause of the completion of oil rig development. As a result, the business sector growth rate
dropped to 0.9 per cent per year. The province’s real net capital stock and real capital services
experienced the same phenomenon.

Because productivity levels are ratios between real output and input, it is not surprising
that mining and oil and gas extraction also played an important role in the province’s productiv-
ity growth. Indeed, the business sector labour productivity growth was 6.0 per cent per year dur-
ing the 1997-2007 sub-period, while that of the business sector without mining and oil and gas
extraction sector was -0.4 per cent per year and that of mining and oil and gas extraction was
20.0 per cent per year. Therefore, the mining and oil and gas extraction sector was the most im-
portant driver of the province’s business sector labour productivity growth. During the 2007-
2018 sub-period, the mining and oil and gas extraction labour productivity declined as that of the
business sector fell (-5.2 per cent per year and -1.2 per cent per year respectively). Capital pro-
ductivity and multifactor productivity mirrored the same pattern.

Although Newfoundland and Labrador had growth in R&D expenditure and investment
and capital intensity higher than the national average, there are still some serious human capital
questions that must be resolved. Indeed, the population in the province is not well-prepared for
making full use of the gains from R&D, investment and capital intensity compared with the
population in other provinces. Specifically, the province's youth and adult literacy is still signifi-
cantly lower than the national average and other provinces. Together with the lower educational
attainment in the province, the under-performance of these human capital indicators signifies
skill shortages in the province. In addition, the province’s aging population, its shrinking work-
ing-age population and increasing youth out-migration, especially among the population of age
15 to 29, further worsened the human capital issue by offsetting the province's recent success in
raising the apprenticeship training completion rate from 5.6 per cent in 1997 to 7.9 per cent in
2017. Therefore, the province is facing a number of human capital challenges that can hinder its
productivity in the short run and the long run.
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VII. Appendix

The Appendix provides supplementary information about different methodologies ap-
plied in this report. In particular, the first subsection in the Appendix discusses how we deal with
chained Fisher indices and related issues. The second subsection outlines how we decompose the
business sector labour productivity growth between two consecutive periods into percentage
point contributions from each subsector of the business sector by the CSLS method developed by
de Avillez (2012).

A. Dataset Construction

Since 2001, Statistics Canada has adopted the chained Fisher index for estimating real
output. Although switching from the Laspeyres index to the chained Fisher index allows for a
more accurate measure of the real GDP growth between consecutive periods and comparisons
with data from the United States, Canadian data in real terms are no longer additive. Specifically,
the arithmetic sum of all components’ real values is not equal to the aggregate’s real value, ex-
cept in the base year when every component’s real GDP equals its nominal GDP. Therefore,
there are no simple ways to create sub-aggregates by eliminating one or more components. The
remainder of this subsection discusses how we overcome non-additivity and other pertinent is-
sues.®*

I. Real GDP of the Business Sector without Mining and Oil and Gas Extraction

Because of the non-additivity of real GDP data, we use have to the Torngvist approxima-
tion® to approximate the real GDP of the business sector without mining and oil and gas extrac-
tion in Newfoundland and Labrador and Canada. Given the real GDP and the nominal GDP of
the business sector and its subsectors in Newfoundland and Labrador and Canada from Statistics
Canada Table 36-10-0480-01, we can approximate the growth rate of the real GDP of the busi-
ness sector without mining and oil and gas extraction between period t — 1 and t by rearranging
the formula below (Whelan, 2002).

ﬁ=9t- A +(1—9t)-£

Voo ¢ Xeo Ze s @
where Y; is the business sector real GDP, X, is the real GDP of the mining and oil and gas extrac-
tion sector, Z; is the real GDP of the business sector without mining and oil and gas extraction,
and 6, is the average of the ratio of nominal X to nominal Y in periods t and t — 1. Equation (1)
expresses the growth rate of an aggregate as a weighted sum of the growth rates of its compo-
nents. Using equation (1), we can obtain an estimate of the growth rate of Z. After that, we can

% Chevalier (2003) discusses the non-additivity in detail in Section 5.0 of the paper.

% See Diewert (1978), Whelan (2002) and Liu et al. (2013). Houseman et al. (2015) and Schmalensee (2018) use the
Tornqvist approximation. Other approximate methods include the Fisher of Fisher approximation method and the
Laspeyres approximation method. See Liu et al. (2003) for details.
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obtain the level of Z by setting Z equal to the nominal Y minus the nominal X in the base year
(2012), and then chain forward and back from the base year (2012) using the calculated growth
rate.

To estimate the real GDP of the business sector without mining and oil and gas extraction
in Newfoundland and Labrador and Canada, we need the nominal GDP percentage share by sec-
tor (6;) in Canada and the province. We assume that nominal GDP of each subsector of the busi-
ness sector from 2016 to 2018 grew at its compound annual growth rate during the 2010-2015
period.

We compare the growth rates of Newfoundland and Labrador’s GDP deflator of the busi-
ness sector without mining and oil and gas extraction between the time series generated by direct
arithmetic subtraction (i.e. subtracting the business sector real GDP by the mining and oil and
gas extraction real GDP) and by the approximation method. Table 58 compares the business sec-
tor without mining and oil and gas extraction GDP deflator obtained by arithmetic subtraction
and approximation.

Table 58: Comparison between the Business Sector without Mining and oil and Gas Ex-
traction GDP Deflator obtained by Arithmetic Subtraction and Approximation, Newfound-
land and Labrador, 2011-2015

Real GDP Nominal GDP GDP Deflator
Arithmetic Subtraction Approximation
A B ¢ D =(C/A) *100 E =(C/B) * 100
2011 11,284 11,471 11,136 102 97
2012 12,290 12,290 12,290 100 100
2013 12,805 12,804 13,489 103 105
2014 13,313 13,215 14,346 103 109
2015 13,785 13,430 15,319 90 114
Percentage Change
2011 & 2015 | 19.83 9.78

As shown in Chart 32, oil prices fell rapidly from 2011 to 2015. If we obtain the real
GDP of the business sector without mining and oil and gas extraction by arithmetic subtraction,
an additional unit of real mining and oil and gas output had a much larger effect on price changes.
Therefore, the arithmetic subtraction will overstate the GDP deflator growth in the business sec-
tor without mining and oil and gas extraction.
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ii. Contribution to Growth

There are numerous ways to compute the percentage point contribution from each sub-
sector of the business sector to the business sector real GDP growth between period t — 1 and
£.% In this report, we use the method suggested by Whelan (2002), which expresses the growth
rate of the business sector real GDP between period t — 1 and t as

P,
éﬁ Z[Z(lHJr )AYM] chf' ()

( it—1 + > AYL 1,t
where Y is the business sector real GDP, Y; , is the real GDP of subsector i of the business sector,
P; ; is the price of sector i at period t and I, is the growth rate of the of the business sector GDP
deflator between period t — 1 and t. Equation (2) decomposes the growth rate of a chained ag-
gregate into the contributions due to the change in the quantity corresponding to each subsector
(ci+) and expresses the contribution as a weighted sum of individual chain growth rates.

As mentioned, sectoral nominal GDP time series at the national level and the provincial
level are not available from 2016 to 2017. For consistency, we use the nominal GDP extrapo-
lated for the Tornqvist approximation to calculate the GDP deflator for each sector in Canada.

iii. Contribution to the Business Sector Inflation Rate

According to Liu et al. (2003), we can compute the contribution from each subsector of
the business sector to the business sector inflation by

Gt
ﬂ_z (1+ G >3’1t 1 .APi,t

P Gt p. "’
t T [X (1 + G;t> Vie-1] O F

(3)

Equation (3) expresses the aggregate inflation rate as a weighted sum of its components’ infla-
tion rates where the weights are determined by the component’s nominal share adjusted by rela-
tive chain growth rates.

iv. Capital Investment Levels and Net Capital Stock Levels

We use the Laspeyres approximation to estimate the capital investment levels and the net
capital stock levels of the finance, insurance and holding companies (FIRE) sector, other private

% See Liu et al. (2003) and Chevalier (2003) for examples of other methods to calculate the percentage point contri-
bution from each subsector of the business sector to the business sector real GDP growth.

188



services, the business sector, the goods sector, the service sector and the business sector without
mining and oil and gas extraction. According to Liu et al. (2003), we can approximate the growth
rate of an aggregate with components i by

g, K
Yiq T Yiq (4)

4

where Y is the real value of the aggregate at time ¢, G; , is the ratio of the real value of compo-
nent i at time ¢t to its value at time t — 1 and X ; is the nominal value of component i at time t.
In other words, Equation (4) expresses the growth rate of the aggregate as a weighted sum of the
growth rates of the components, with weights being nominal shares of the previous period.

B. Decomposing Labour Productivity Growth by Sector®’

To begin we note that at any given point in time, assuming that real output of the aggre-
gate is equal to the arithmetic sum of each component’s real output, we have

P

%=%=¥=2Pihi (%)
where

P = Aggregate labour productivity level

P; = Labour productivity level in sector i

H = Aggregate hours worked

H; = Hours worked in sector i

h; = Share of hours worked in sector i

Q = Aggregate real output

Q; = Real output of sector i

Equation (5) says that aggregate labour productivity P is equal to the weighted average of
labour productivity in each of the sectors that make up the economy. The weight for each sector
is its share of the total number of hours worked in the economy.

Because we are interested in how shifts in hours worked across sectors affect aggregate
labour productivity growth, we must move beyond a single point in time. Equation (6) expresses

%7 This subsection of the Appendix is an extract from Sharpe and Thomson (2010).
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the absolute change in aggregate labour productivity from period 0 to period 1, &4F = P* — P°
where superscripts denote the period.

AP = Y h)AP; + Y, P)Ah; + Y, Ah;AP; (6)

In equation (6) hY and P? are respectively the share of total hours worked in sector i and
the level of labour productivity in sector i in period 0, expressed in dollars.

In order to obtain economically meaningful sectoral contributions to aggregate productiv-
ity growth, we adjust the second term of equation (6) by subtracting the average level of labour
productivity P° from the level of labour productivity in each sector in period 0, P?. In the third

term, we subtract the average change in labour productivity AP AP from the change in labour
productivity in each sector, AP; AP; . The first adjustment ensures that an increase in the hours
share in a sector with a below-average labour productivity level makes a negative contribution to
aggregate labour productivity growth. The second adjustment also ensures that an increase in the
hours share in a sector with below-average absolute growth in labour productivity makes a nega-
tive contribution to aggregate labour productivity growth. The result of these adjustments is
equation (7):

AP = Y h)AP; + Y.(P? — P°)Ah; + ¥ Ah;(AP; — AP) (7)

We are able to subtract P® from equation (6) because the terms APAh; and P°Ah; each
sum to zero across all sectors, since P° and AP are constant and all changes in hours share Ah;
sum to zero across sectors.

The three terms in equation (7) represent respectively the within-sector, reallocation level
and reallocation growth effects. The within-sector effect captures the change in labour productiv-
ity within a sector. The reallocation level effect indicates whether changes in hours share have
favoured sectors with above- or below-average labour productivity levels. The reallocation
growth effect is the sum of the product of the absolute change in the share of hours worked and
the absolute change in the labour productivity level for each of the i sectors. It measures whether
an economy is subject to a phenomenon akin to Baumol’s cost disease, i.e. the tendency of la-
bour to move towards sectors with relatively small absolute increases in labour productivity. A
negative reallocation growth effect at the aggregate level means that labour is moving to sectors
with relatively smaller absolute labour productivity increases.

There are some limitations to this analysis. First, the analysis assumes that differences in
technological, institutional and market structures across sectors lead to differences in average
levels of labour productivity, even if marginal products are the same. It also assumes that when a
sector loses or gains labour, the changes in output per hour are equal to the sector’s average out-
put per hour worked. Second, these results are sensitive to the level of disaggregation. For in-
stance, we use 16 sectors at the two-digit level. If within a sector, resources shift from one sub-
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sector to another, and these subsectors have different levels of labour productivity, then the
measured impact of the reallocation effect on aggregate labour productivity growth would be dif-
ferent.

I. Accommodating the General Non-additivity of Real Output Data

As shown above, the labour productivity growth decomposition method assumes that the
arithmetic sum of each subsector’s real output must be equal to the business sector real output.
However, because real output data from Statistics Canada are in chained Fisher indices, as dis-
cussed in the previous subsection, the assumption of arithmetically additive real output does not
hold.

Fortunately, real output in the base year and the percentage point contributions from each
subsector to the business sector real GDP growth for every year are additive. Making use of
these two properties, we can construct a new data set of real GDP so that in a given year the
arithmetic sum of each subsector’s real GDP is equal to the business sector real GDP. Specifi-
cally, following notations of equation (2), we have

AY, = Z(Ci,t Vi) = z Cit -
i

l
To get the sectoral real GDP contribution for years after the base year (2012), we add the previ-
ous year’s sectoral real GDP to C; ;. For years before the base year (2012), we subtract C; , from
next year’s real GDP. Essentially, the resultant timeseries are contributions from each subsector
to the business sector real GDP. The resultant business sector labour productivity and hence the
labour productivity annual growth will be consistent with data from Statistics Canada.
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