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Executive Summary

Ontario's private sector has had zero productgribyvth in the latest six year period.
Ontario performed much worse than the rest of Camadhe United States. This is
obviously a cause for concern. Productivityrisraportant measure of progress in the
economy, as it is associated with rising standafdising in the long run.

The question is whether this observation aboutyetydty is significant in its own right,
or if it is more a symptom of the overall statdled economy. The Ontario economy has
been hit by major external shocks, resulting imglag exports and a declining private
sector employment rate. Is productivity an indefsnt causal factor, or merely the
residual outcome of weak demand?

This paper examines the issue through detaileds¢ctata. It examines the diversity of
productivity performance in about 50 industrialtees. The picture that emerges is that
the overall productivity growth rate is not realpresentative. It is the random outcome
of a wide range of underlying variation. There soene important sectors (e.g., retail
trade and finance) that have maintained decentugtty growth. There are some
sectors, especially in manufacturing, where thelle¥ productivity is currently far

below its previousevel. This is not merely weadrowth, but decline. In some industries
(e.g., steel), some of the largest players havedwn, essentially changing the
character of that sector even though the name rnsntla¢ same.

Overall, the implication is that the weakness aidurctivity is caused by weak aggregate
demand. Historically, productivity growth has bgen-cyclical, being positively
correlated with demand growth. Strong demand eseatonomies of scale and
distributes overhead costs over a larger basee wHakness of demand in recent years
has also been associated with compositional shittse economy. Employment and
output have plunged in manufacturing (whose le¥@rroductivity is above the
economy-wide average), while it has grown in soergise sectors with below average
productivity. Such compositional shifts would redithe average productivity of the
economy even if there was no change in the prodtyctf any individual sectors.

Ontario had positive productivity growth in thesee sector, but underperformed the
strong growth found in the rest of Canada. Heme, the explanation is likely found in
diseconomies of scale due to weaker demand. Fonggbe, the higher productivity
growth in retail and wholesale trade in the res€ahada was associated with growth in
sales that was two-thirds higher than in Ontarierdlie past six years.

The weakness of demand in Ontario is largely ddeliimg exports, caused by the high
Canadian dollar and the weak US economy. Thdeaconsidered in a positive light.
While a strong rebound in exports does not appebetaround the corner, the worst is
probably behind us. There should be a continuragupl improvement in exports in the
coming years, leading to some increase in prodiictivowth. The Ontario government
should focus its policy levers, which are admityadinstrained, on helping to further the
upward trend in exports.



A Sectoral Analysis of Ontario's Weak Productivity Growth

One of the most widely discussed economic perfao@andicators in recent
years has been labour productivity, which is re@PGer hour worked. This is
considered to be an important indicator. It hesnbobserved that, in the long run,
increases in real wage rates and standards ofjlteind to depend on'it.

Ontario's performance in terms of labour produtgtiias been very poor over the
past several years. This has caused a consideralolent of anxiety. Part of the reason
for the anxiety is a lack of understanding of wi@se numbers mean. Thereis a
widespread misconception among non-economistgpthductivity is something that
exists as a common factor throughout the econohimerefore, these people tend to
attach a kind of moral significance to the lackpadductivity growth, as a collective
failing of the business leaders, policymakers, andiorkers of Ontario.

This paper will suggest that productivity is aisgiof very heterogeneous residual
outcomes that depends on a wide variety of factBrem that point of view, productivity
is not an independent causal factor that deternstaexlards of living. It is a coincident
indicator, rather than a leading indicator. Whiilere are many reasons for anxiety
about the Ontario economy, the excessive focusadugtivity, as if it was a driving
factor, is misplaced.

There is both a demand side and a supply sideottuptivity. There is a greater
potential for output to grow per hour worked as keos become more educated, and they
have more and better capital equipment to work witlowever, this potential will not be
realized if there is insufficient demand. If higleducated individuals are relegated to
flipping hamburgers or selling shirts, their potahwvill not be realized. If more output
cannot be sold, it will not make sense for compatoenvest in more and better
equipment to increase output.

Business commentators generally focus on theesenggrage productivity rate for
the whole economy. If most of the economy wastehesl close to this average, it would
be a meaningful indicator. In fact, this averageviges very little insight, inasmuch as it
is the random product of a huge range of diffesefii-components. In order to
understand productivity, it is necessary to seet\ibsbeneath, and look at its
performance at the detailed sectoral level. Thesibdity of doing this has been
facilitated by a new experimental database fronisitzs Canada that provides detailed
sectoral productivity by province As we peel away the layers, it will be possilole t
better understand why productivity has slowed soi in Ontario.

! It should be noted, however, that there is nodisedationship between productivity and real waages.
This would only occur if the economy was charaegstiby a simple Cobb-Douglas type production
function, and most empirical evidence does not sttgh  Changes in the relative prices of impentsl
exports can also play a significant role in thexdtad of living, and that is the main reason whigekta has
been doing so well. The important role of theneiof trade was recently emphasized by W. Erwin
Diewert and Emily Yu, "New Estimates of Real Incoar& Multifactor Productivity Growth for the
Canadian Business Sectamiternational Productivity Monitor, Fall 2012.

2 The author is indebted to Hugh Finnigan for pravicthe data, and to earlier analysis of it in pag®y
Qaizar Hussain and Hugh Finnigan.



A Brief Historical Overview

Ontario has diverged very sharply from the perfamoe of the rest of Canada
(henceforth, ROC, which is the total for Canadausi@ntario) over the past ten years,
both in productivity growth and in a host of otlrdicators such as employment growth
and investment growth. This is related to the faat Ontario's economy was the most
open to international trade in general, and depandeparticular on exports of finished
goods and services rather than raw commoditiewadttherefore the most susceptible to
both the sharp upward valuation of the Canadialadtiiat began in 2003, and the deep
recession among developed countries (and in p&atithe United States) that began in
2008.

Ontario had much more to lose than the rest oB@anstarting with a greater
dependence on exports. The early 2000s were glweaak because of the dot-com
recession in the United States. Between 2002 @08,2ntario’s international exports as
a share of GDP fell by nearly 10 percentage poaus)pared to hardly any decline in the
rest of Canada, where the rising dollar's effet laegely offset by rising international
commodity prices. The recession took it down aeofhpercentage points or so, but it
bottomed in 2009 and there has been a modest mgcsinee then (Figure 3).

The loss in export sales fed through to weak dveéeanand and lost jobs. Export
industries tend to have higher productivity tham @average, and the loss of jobs there
forced workers to take jobs in much less producieetors.

Table 1 summarizes overall private sector progitgtgrowth over several time
periods for Ontario compared to the rest of Canadd,for the service sectors and
manufacturing sectors.

Table 1. Average annual percent change in real GDP  per hour worked
1985 to 2000 2001 to 2005 2006 to 2011

Ontario business sector 1.3 0.8 0.0
Ontario service sector 1.2 1.6 0.5
Ontario manufacturing 2.6 0.1 0.1
ROC business sector 1.2 1.4 0.9
ROC service sector 1.2 2.1 1.2
ROC manufacturing 2.4 1.6 2.0

It can be seen that, prior to 2000, Ontario'sgrarance was quite similar to that
of the ROC. Ontario's business sector enjoyedenade productivity growth, averaging
1.3 percent per year from 1985 to 2000.

In the latest six year period of data, from 200@@11, Ontario's overall business
sector productivity growth was zero. While the@®€&howed some weakness related to
the recession, it was only modestly lower tharoitg-run historical average. When

% The comparisons in this paper are mainly betweetax® and the ROC. There are serious statistical
problems in comparing productivity in different edries, as noted in the recent paper by Diewert\and
(note 1).



people speak about "Canada's abysmal productirotytf,” which is a commonly seen
phrase in business commentaries, they are tallwhgtber they know it or not) mainly
about Ontarid.

It will be observed in the first column of Tableghat manufacturing productivity
growth was quite a bit stronger than service sqmtoductivity growth in the 1985 to
2000 period. The 2.6 percent growth in manufaatuproductivity combined with the
1.2 percent growth in service sector productivityquced an overall growth rate of only
1.3 percent. The overall growth was influencedlising share of service output in the
economy. The service sector increased its shamalfbusiness sector output by 6
percentage points over this period. Not only el $ervice sector have lower annual
productivity growth than manufacturing, but itsééwf output per hour worked was
lower, bringing down the overall average as it@ased its share of the economy. This
is one example of how the composition of the econoam influence the overall average
productivity growth rate.

Similarly, in the 2006 to 2011 period, overall Iness sector productivity growth
was zero, in spite of non-zero growth in servicg@eproductivity. The whole was less
than the sum of its parts. This too is a functbthe changing composition of output, as
sectors with below-average levels of productiuitgreased their share of the total. The
next section will discuss the issue of the effé¢he distribution of output in more detail.

Figure 1
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* Ontario's disproportionate contribution to theioal decline has been noted by Andrew Sharpe aied E
Thomson. They coined the widely-quoted phrasélnsights into Canada’s Abysmal Post-2000
Productivity Performance from Decompositions of dabProductivity Growth by Industry and Province,”
International Productivity Monitor, Fall 2010. Their analysis covered the periodaup007, and their
conclusions were quite similar to those of thisgrap
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How the Composition of Output Affects Overall Prodictivity

The level of output per hour worked varies greatyoss the different sectors of
the economy. This reflects the earnings of ble¢ghpthysical and human capital of the
sector. Some sectors have a very high GDP petavbecause there is a lot of very
expensive capital investment that has to earnesofateturn there. Some sectors have a
higher GDP reflecting the high educational leveld amcomes of their workers. Some
sectors (such as mining and manufacturing) haugha@®DP per hour worked because of
the high return on the capital used, in spite efrédatively low human capital of their
employees. In some sectors, such as food services, thereekatively low levels of
both educational requirement (although, anecdotailgny servers have post-secondary
education) and physical capital, leading to a level of value added per hour worked.

Figure 2 graphs the variation at the two digielenf fairly aggregated industries,
and even here there is a very large range, from GfCH# 20 per hour worked in utilities
to less than $16 per hour in accommodation and $eodces. In 2011 Ontario had
446,000 workers in the latter sector, but only 86, the utilities sector.

If we drill down further, we find even larger vations. At the three digit level
within the utilities sector, we find pipelines wi@DP of about $1000 per hour worked.
In the finance and leasing sector we find an awe@QP of $81. However, if we go
down to the four digit level within that sector, ¥ired a range from $46 in real estate
services to $295 in lessors of real estate (thepeoies that actually own the properties
and earn the rent on them). These are very Bigild of average productivity, but the
marginal productivity from adding additional workexrould be much lower than the
average productivity. Likewise, the capital itsatily has a high productivity if there is a
use for it. Pipelines are very expensive, sodffifpeline earns its expected rate of return,
the output per hour worked needed to maintainlithe very high. However, there
would be no value in building a pipeline if therasnno demand for its services, as it
would earn a very low rate of return, and the mreaigproductivity would be far lower
than average productivity of the existing pipelines

® The average pay in manufacturing is only $5 per igher than in services, but the output per hysyr
is about $17, reflecting the higher level of cafiihour in manufacturing.

"pST" stands for professional, scientific, anchtécal and services. With a name like that, onaldo
expect it to have fairly high income levels. It is a grab-bag of miscellaneous categoriat aver
500,000 jobs, ranging all the way from lawyers tokkeeping and market research services, and is
weighted down by a large number of lower paid oetigms in the latter categories.
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Figure 2

Ontario labour productivity by 2 digit NAICS
sectors, 2011
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In manufacturing, the average was $53 in 2011abthe four digit level we find
a range from $22 per hour in agricultural chemital$133 in automobile assembly.
What is even more peculiar is that a few yearsthgdevel for agricultural chemicals
was over $80 per hour, and for auto assembly itavas $170 per hour.

Even the four digit level is highly aggregated] ascures the considerable
differences that can exist between one companyaather. Different companies that
fall into a category can be vastly different in wtteey produce and how they do it. Their
productivity will fall if they are operating at et capacity because of weak demand,
and have to keep on managerial and security emgdogeen when the plant is idle.

A Hypothetical example: Assume an economy that consists of just twasgctood
services and manufacturing. Output per hour workéd 6 in food services, and $50 in
manufacturing. As the number of hours worked imuafiacturing declines due to lower
exports, aggregate productivity (output per hourked) declines in the economy.

In this example, a large decline in aggregate aredsproductivity occurs, even
though there has been no actual change in prodydivthe plant level.



Table 2. A simple numerical example showing how eéhange in the composition of
output can affect average measured productivity

Hours Hours worked | Total hours | Total GDP | Average
worked in | in worked productivity in
food manufacturing the economy
services (output per
hour worked)

2005 1,000,000 1,000,000 2,000,000 $66,000|CREB

2006 1,000,000 800,000 1,800,000 $56,000,0881.1

2007 1,000,000 600,000 1,600,000 $46,000,0628.8

The Effect of Export Demand on Composition of Outpti

Ontario's exporting industries are among the ¢im&shave the highest output per

hour, such as auto manufacturing, with output er lof well over $100. By contrast,
local service producing firms and manufacturers sleave the domestic market tend to
have lower productivity. The decline in exports neduced the output of some of the
higher productivity sectors in the Ontario econoniyherefore, it would have a negative
impact on average productivity, for the reasonsdiscussed, even if there was no
impact on productivity within any individual compan

Figure 3
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In reality, even productivity at the plant leveldften adversely affected, as some

of the remaining operations would be operatingsnhaller scale, spreading overhead
costs over a smaller amount of production.




Many large operations with high absolute level&S&fP per hour worked (such as
major steel mills at the former Stelco) have béart down, not being able to compete
due to the sudden appreciation of the CanadiaardollThis leaves a larger share of
what is classed as manufacturing in less effidiemis that serve local markets, such as
small firms processing scrap metal. Other examplgdade small-scale specialty food
manufacturing and custom furniture makers.

It may seem paradoxical that more productive djara fail, while less
productive ones remain, but there is consideradgdengntation in markets, as some types
of activities have a substantial service or pebhaomponent, and have an advantage in
being closer to markets. Their price elasticitdemand is relatively low. Other
products which are very generic have to competgabal markets purely on price, and
their price elasticity of demand is very high.

The tendency towards smaller scale operationstbegpoast several years is
evident in the data on Ontario employment by ctagbsize of establishment. The
employment changes in the Ontario economy ovep#sé several years have been in the
direction of smaller scale and less efficiency:

Table 3. Recent Ontario employment changes by type of
employment

Thousands of jobs Percent
Class of worker 2007 2011 change
Total private sector employment 5365 5388 0.4
Total employees, firms with 500+ employees 547 472 -13.7
Self-employed with employees 317 309 -2.6
Self-employed without employees 653 719 10.1

The average annual GDP per person from unincaigubtausinesses is less than
half of the business sector average. If the newggaants in that sector since 2007 could
instead have been employed at the economy-widagegethat by itself would have
boosted real GDP by about half a percent. Thasisthe tip of the iceberg, as they
happen to fall into a class of workers for whichhewe specific data. Overall, there has
been a general shift throughout the economy towfards of smaller size and less
efficient scale.

A very detailed study of plant-level productivity Statistics Canada looked
specifically at manufacturing in the period from0Rdo 2006. They found that the
higher dollar led to a shift away from export otegion, with a resultant weakening of
productivity growth: "Export-market participargain more in productivity growth from
currency depreciation than non-participants.. dit@enatic increase in the value of the
Canadian dollar during the post-2000 period alroostpletely offset the advantages
enjoyed by export-market participants. Our couatetfal exercise shows that



fluctuations in real exchange rates explain almtighe shifts in productivity growth
gaps between export-market participants and naiojgsnts in this latter period.”

Figure 4
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Between 2003 and 2011, total employment in marnuifzg in Ontario fell by
almost 30 percent, but the decline was greatdseifirms with the most employees, and
hence the firms that would be expected to havgtbatest economies of scale. The
following table shows the percentage of manufastuemployees by size class:

Table 4. Percentage of Ontario
manufacturing employees in firms of
different size classes
Fewer than
100 More than
employees [100 to 500 500
2003 40.5 37.2 22.3
2004 40.2 38.6 21.2
2005 41.4 38.2 20.4
2006 42.7 35.5 21.8
2007, 42.5 35.7 21.8
2008 44.4 35.6 20.1
2009 49.0 33.8 17.2
2010 47.1 35.0 17.8
2011 46.9 34.5 18.6

" “Export Market Dynamics and Plant-level Produdtivilmpact of Tariff Reductions and Exchange Rate
Cycles," by John Baldwin and Beiling Yan, Econoritalysis Research Paper Series, Statistics Canada,
2010.
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In Ontario, fewer than 20 percent of manufacturmykers are in firms with more than
500 employees. By comparison, about 50 percerk foo firms of that size in the US.

The decline in manufacturing productivity growtasyarticularly large, from
average annual growth of 2.6 percent per year pri@000, to near-zero after that. It
appears that this can be fully explained by thdimke@n demand for Ontario’s
manufacturing output. It is possible to estimat¢orrelation between manufacturing
productivity growth and output growth over the bratal period with regression analysis,
as described in Appendix 1. As discussed thkestdlationship is quite stable, finding
nearly identical coefficients in periods of outgubwth and output decline. This
suggests that productivity growth in manufacturniisgs about 0.64 percent with each 1
percent increase in output growth.

This coefficient is applied in Table 5, to caldalhow much higher Ontario's
manufacturing productivity growth might have bedthvhigher output, matching that of
the US or ROC. Interestingly, the result is that Ontario wohhlve closely matched
productivity growth in those other jurisdictionshe implication is that Ontario's weak
manufacturing productivity growth is fully explaihdy its weak output growth. That, in
turn, is substantially explained by the high Caaadiollar. The other provinces
managed to largely avoid the worst impacts of tHieey export less of their
manufactured products, and more of what they pr@dsiof a specialized nature related
to their resource industries. However, furtheadet analysis would need to be
undertaken to test whether this fully explainsithech smaller drop in manufacturing
production in the other provinces.

Table 5. Counterfactuals: How much would Ontario  's manufacturing productivity
growth have increased if Ontario's output growth ha d matched that of the ROC or
the US?
Manufacturing output, Manufacturing productivity, annual %
annual % change change
ROC, 2005 to 2011 actual -0.3 2.2
US, 2005 to 2011 actual 0.6 3.3
Ontario, 2005 to 2011 actual -3.4 0.6
If Ontario had matched ROC add 3.1 onto Ontario's 0.6 + 0.64*3.1=2.6
output growth output to raise it to -0.3
If Ontario had matched US add 4 onto Ontario's 0.6 + 0.64*4=3.2
output growth output to raise it to 0.6

The next section will seek to confirm these macoo@mic estimates by looking
at how changes in the micro structure of productiontributed to changes at the
aggregate level.

8 Table 5 covers the rates of change from 2005 1d 28s data on US manufacturing value added are not
available from the Bureau of Economic Analysis ptithat.
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Why Has Service Sector Productivity Growth Underpeformed?

The most dramatic weakness for Ontario’s produgtigiowth in the past decade
occurred in manufacturing. However, as seen blel'h above, Ontario also
underperformed compared to the rest of Canadarwuiceesector productivity growth,
which was positive but weak in Ontario. Table 6Ke at the details behind this for the
latest six year period.

The most important service sector category for @mia financial services,
representing 29 percent of services output. Hemario’s productivity growth slightly
outperformed the ROC average.

The next most important components are wholesaleetail trade, which
together comprise 24 percent of service sectorubutidere, Ontario’s productivity
growth was reasonably good, but substantially Icivan the very strong ROC average
growth. There does not appear to be much offardrice in trend between Ontario and
the rest of Canada in this sector. The relativelteof productivity were not materially
different in 2011 than they were ten or fifteenrgezarlier, in spite of the recent stronger
growth in the rest of Canada. The differencefiérecent growth rates likely reflect the
weaker income growth and resulting weaker salewttran Ontario rather than any
fundamental differences. Over this period, thengh rate of combined nominal retail
and wholesale sales in ROC was 66% larger thamtar{®. As well, one of the activities
that people who become self-employed do is smalestow productivity retailing, and
self-employment was the largest area of employmgewth in Ontario in this period.

(A quantitative analysis of the relationship betwgeoductivity and sales growth can be
found in Appendix 3.)

There are a number of sectors that suffered negptoductivity change. The
most significant of these was the professionagrddic and technical service area. In
spite of its grand name, it is a large sector withr 500,000 jobs that includes some low
paying occupations such as bookkeeping servfces. surplus of workers willing to take
low paying jobs may have boosted employment indafher productivity segments of
this classification. As will be discussed in thext section, absolute declines in
productivity in particular sectors probably indiea change in composition. This is often
the result of weak demand for the higher produitiactivities, that forces people to
move into lower productivity ones for the lack ofyebetter alternative.

° Over the period covered by Table 6, self-emplayedple with no employees increased 17.4 percent in
Ontario, compared to only 7.8 percent in the R&adly, this was Ontario’s only “booming” sector.

19 Based on the difference between total employmedtSEPH employment, it can be inferred that about
37 percent of the workers in that sector were eglployed in 2011, which is up about 5 percentagetpo
since 2007. This is consistent with the view thedple who cannot get paid jobs crowd into fieldere
they have self-employment opportunities, but thiéggrohave poor earnings, dragging down the average
productivity of the sector.
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Table 6. Detailed comparison of Ontario versus ROC

productivity growth in

services, 2006 to 2011
NAICS This code’s % | Ontario annual | ROC annual
code share of % change in % change in
Ontario productivity, productivity,
services GDP 2006 to 2011 2006 to 2011
in 2011
410 Wholesale Trade 12.4 1.7 3.1
4A0 Retail Trade 11.7 1.5 2.8
484 Truck Transportation 2.3 -0.9 3.1
485 Transit and Ground Passenger
Transportation 1.0 1.0 0.7
486 Pipeline Transportation 0.3 3.7 2.2
48A Other Transportation 2.8 2.4 2.0
493 Warehousing and Storage 0.3 -2.3 -0.7
49A Postal Service and Couriers and
Messengers 12 -1.0 13
512 Motion picture and sound recording
industries 0.5 X -0.5%
51B Publishing, broadcasting,
telecommunications and other 6.9 X 0.0*
information services
541 Professional, Scientific and Technical
Services 11.3 -1.3 0.1
561 Administrative and Support Services 4.9 -1.0 0.1
562 Waste Management and Remediation
Services 0.7 -0.5 0.5
5A0 Finance, Insurance, Real Estate and
Rental and Leasing (excluding owner 29.3 1.7 1.3
occupied dwellings)
610 Educational Services 0.5 1.0 -1.3
620 Health Care and Social Assistance 5.4 -0.6 -0.8
710 Arts, Entertainment and Recreation 1.5 -1.3 -1.4
720 Accommodation and Food Services 3.9 1.5 -0.1
811 Repair and Maintenance 1.2 -1.3 1.2
813 Civic and professional organizations 0.5 -2.0 -0.4
81A Personal, household and laundry 15 19 04
services

X = unavailable due to confidentiality; * denotes value for all of Canada, as ROC cannot be

calculated
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Three Digit NAICS Sectoral Decomposition of the Wekness in Ontario's
Productivity

This section will look at the variations in theoaomy using the three digit
NAICS code level, which breaks out about 50 privsgetor industries: The purpose is
to estimate the total impact of detailed composélahange and related factors in
dragging down the average productivity figure fotéio.

Two types of counterfactual analysis will be undken here. The first will be to
look at how productivity would have differed if tigeowth in hours of employment in all
sectors had been the same. In particular, em@oym manufacturing dropped sharply,
and its average productivity is higher than theneoay-wide average. Some of the
strongest growth areas in employment were in pdise service sector that have
relatively low productivity. The analysis willlege to the change in employment from
2006 to 2011, which was noted in Table 1 as beipgrend when Ontario had zero
overall productivity growth.

Figure 5 highlights the wide variation. It shothie change in hours worked in
terms of absolute numbers, rather than percentagege, as it is the absolute number
that determines its weight in the impact on theralv@roductivity outcome. For
example, mining is a relatively high productivihdustry that had a strong percentage
increase in hours worked. However, it started feoemall base, and a large percentage
change represents a relatively small number of golosa small amount of GDP.
Therefore, it only had a small impact on the overatcome. Figure 5 shows the
variation for the 2 digit NAICS categories. Thare too many sectors at the three digit
level to easily fit into a chart, but the actuadbysis will be carried out at the three digit
level. At the three digit level, the outcome isrsgned by the fact that the largest loss in
hours in manufacturing was in auto assembly, whidiso the sub-sector of
manufacturing with the highest level of productvit

n principle, there are 51 categories at the thigi level of the Productivity Accounts. Howeyat this
level, four of them are suppressed by Statistiasa@a for Ontario to protect confidentiality, leayi7 for
the analysis.
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Figure 5

Ontario change in hours worked by 2 digit
NAICS sectors, from 2005 to 2011
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The results of two types of recalculation are diei in Table 8 below. The first
one rebalances the hours worked to calculate ttet & GDP that would have existed in
2011 if all sectors had hours growing at the saate r

The second recalculation makes a more radicab#ib@. It recognizes the
problem alluded to above, that even at the disgadien that is provided at the three
digit level* much of the change in composition is hidden. 6frthe startling features
of the sectoral productivity data, already allutiedbove, is that for some sectors the
level of productivity in 2011 is well below the pea The low average productivity
growth that occurred was not the result of all stdes growing together at the same
weak rate. It is the average of some sectorshdicontinuing positive productivity
growth, and some others that had large declineguabin growth rate but in level.
Sectors with substantial absolute declines in pebdty are especially prevalent in
manufacturing, as seen in Table 7. Out of 20etldligit NAICS categories in
manufacturing, all but two were below their pre\dqeak level of productivity in

2 The experimental Productivity Accounts also inewdfour digit NAICS level. That provides a
theoretical 95 categories, but 11 of them are sgg®d due to confidentiality. This makes analystbat
level problematic, as a larger proportion of therexmy is missing.
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2011" In some cases they were far below their peaksionbt indicating that some
major facilities that had high levels of produdijMiave been completely shut down.

If weak productivity growth is meaningful as a cept; it must refer to sectors
that are not investing enough, or are not innoeaginough. These factors would reduce
the growth rate, but they would not ordinarily caasdrop in the level far below what
had been previously reachEdMere lack of ambition or effort as the causatdes
would imply a rate of zero as the floor for produity growth in each sector. Therefore,
if some sectors are showing large drops, it idyikecause there are unfortunate
compositional changes going on within those sedt@swe cannot discern from the
data, e.g., large companies that formerly competdlae export market, and had
economies of scale, have gone out of businesdeftralresidue of smaller firms serving
the domestic market because of some particularcgemche that allows them to survive
in spite of small scale and inefficiency from alzibperspective.

Figure 6
Private Sector Employees
Relative to Working Age Population
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131t is true that in the process of Schumpeteriardtive destruction,” some sectors will be undergoi
decline even in good economic times. However, 2044 clearly atypical. Only two out of 20 sectors
were not below their previous peak, with an averagje of 0.85 (2011 productivity level divided tye
previous peak level). By comparison, in 1999 isweght out of 20, with an average ratio of 0.92.

14| have omitted petroleum and coal products (cdt# &om the table, pending verification of a data
anomaly. Its productivity in 2011 displays a rekadrie 66 percent decline from its peak. There oves
major refinery closure in 2005, but this does mpear to be sufficient to explain such a largeidecl

15 One could think of some extreme examples wherdymtivity would drop due to a lack of investment.
For example, this might happen if a company hiredenworkers without adding more capital, and forced
the existing workers to share their equipment \hihnew workers. Such behaviour is likely to bera
particularly in manufacturing, where there has bedsrge decline in total employment.
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Table 7. Manufacturing Productivity levels in 2011 compared to the peak in the
previous decade
Level of productivity in 2011

NAICS relative to previous peak (percent
code Name difference)
311 Food Manufacturing 3.1
312 Beverage and Tobacco Product

Manufacturing -25.4
31A Textile and Textile Product Mills

-15.1

315 Clothing Manufacturing 221
316 Leather and Allied Product

Manufacturing 4.6
321 Wood Product Manufacturing 9.1
322 Paper Manufacturing 6.1
373 Printing and Related Support

Activities -18.2
325 Chemical Manufacturing 221
376 Plastics and Rubber Products

Manufacturing 0.0
397 Non-Metallic Mineral Product

Manufacturing 7.0
331 Primary Metal Manufacturing -12.7

Fabricated Metal Products
332 Manufacturing 8.4
333 Machinery Manufacturing 0.6

Computer and Electronic Product
334 Manufacturing 0.0

Electrical Equipment, Appliance and

Component Manufacturing
335 -25.6

Transportation Equipment
336 Manufacturing 9.9

Furniture and Related Product
337 Manufacturing 231
339 Miscellaneous Manufacturing -10.6

The sectors that are showing absolute declindgilevel of productivity can be
regarded as noise in the data. In some instatimsomposition of plants within the
sector may have changed so much that in essehas iecome a different sector than it
was before. The second recalculation in Tablk®&stghis view into account. It shows
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what the level of GDP in Ontario would have bee@0d1 if the sectors for which
declining productivity is found in the data hadtesd stayed at the previous highest level
that they attained before the decline. When bbthese calculations are combined, the
result is that the level would be 11.2 percent @ighan the actual. The zero productivity
change actually recorded in the 2006 to 2011 pewviadld instead have been 1.8 percent
per year. This is higher than the historical ager but not out of the range of variation
for a period of six year§. What this highlights is that there were somemsdn which
companies were making considerable efforts, irfdbe of adversity, to achieve
productivity growth.

Table 8. Alternative scenarios of Ontario private sector productivity

growth, based on reversing adverse changes atthet  hree digit NAICS level
GDP in 2011, Implied annual
$billions average %
(2002 constant productivity
dollars) growth, 2006

to 2011

Actual private sector GDP in 2011 347.1 0.0

Hypothetical GDP if all sectors had the same 359.6 0.6

percentage change in hours worked from 2006 to

2011 (total hours remaining the same for the whole

economy)

Hypothetical GDP if no sector had suffered a 371.7 1.1

decline in 2011 relative to its previous maximum

absolute level of productivity

Combined effect of both of the above adjustments | 386.0 1.8

Conclusions and Directions for Further Research

The analysis in this paper has found that the ymtidty behaviour of the sub-
sectors of the Ontario economy is very diverseerg&lis not a low rate of productivity
growth that is found throughout the Ontario econplikg a pervasive miasma of
mediocrity.

The aggregate productivity growth rate for Ontarfrivate sector happened to
average zero in the past six years. That doeseah that all parts of the Ontario
economy had approximately zero productivity growghfew have had quite strong
growth, while others have suffered not weak growtlt,absolute declines in the level of
productivity.

By and large, it is possible to explain the ovenaak productivity with reference
to weak demand growth. Weak demand for Ontariaislypction has resulted in various
adverse effects on productivity. It leads to lowapacity utilization, and overhead
expenses being spread over a smaller base. # feanple who have lost jobs in higher
productivity sectors to try to shift into whateyebs they can get, and these are often at
lower productivity levels. Many of the higher grectivity sectors in Ontario have been
dependent on exports, and exports have been vahhitdy external shocks.

18 E.g., the average productivity growth for the @ars ending in 2002 was 2.6 percent.
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The situation has been particularly acute in mactufing, where 18 out of 20
sub-sectors are at a lower level than their pres/meak, in some cases much lower. Itis
ironic that many analysts call for increased proitg as a way to increase Ontario’s
competitiveness. The causality tends to run theravay. It is the lack of
competitiveness of some major facilities, that ppesly had high productivity levels (as
measured by GDP per hour worked), that has cahesa to be shut down, and reduced
the average level of productivity in the economy.

If weak productivity is the result of weak expottsat is not something that can
be easily or quickly remedied by provincial goveamhpolicies. On the plus side, it is
likely that the worst is behind us and there wdldgradual improvement in the coming
years. Indeed, exports have bottomed out and &dlevady turned up as a share of GDP.
There is some hope for stronger growth in the UtBéncoming years, boosting exports
further. It is hard to predict what will happentbh® Canadian dollar. While a high dollar
will likely continue, it is something that the e@ony gradually adjusts to, partly through
downward adjustments to wage rates that can evgn(atbeit slowly and painfully)
restore competitiveness.

One thing that emerges is the importance of enguhat the current obstacles to
exporting from Ontario are minimized, and if po$siteversed. The Ontario government
should continue to try to influence the federal@wownent’s position on the exchange rate
and on international trade treaties. It is possibat some tax levers could be used to
provide greater benefits to exporting industriek.is likely that infrastructure and border
issues have had a negative impact on Ontario’srexpwger the past several years. Some
remedial action has been taken on that, but sopectsof it (such as the new bridge and
road infrastructure at Windsor) will not be aval&afor many years.

Further research is needed to understand why iOistaxports and
manufacturing production have suffered so much rtiwae that of the ROC or the
United States. The exchange rate is no doubgtigest part of the story, but without
further analysis, we cannot be certain that it axd all of it. It is important to
understand what might be different in terms ofctite and the regulatory environment
in Ontario as compared to the rest of North Ametthed might have worsened Ontario's
performance. If it is found that Ontario has ®engpeculiar adverse institutional factors,
it may be possible to fix those and achieve a nfereurable outcome.

Capital investment has not been discussed irptper, and it is clearly also an
important factor that can affect productivity growtBusiness leaders, when criticized by
the Bank of Canada governor for sitting on casherathan investing, pointed out that
they have little incentive to invest in a risky @mmment when they also have excess
capacity. It would be useful to investigate howlwevestment at the detailed sector
level correlates with such factors, and what tleespects are for improvement of
investment in key sectors as the economic recaxamginues.

" The prevailing philosophy in taxation in recenagghas been a “level playing field” view that does
favour one sector over another. However, this @ is not supported by economic theory, which
implies that lower tax rates should apply to sextbat face a higher price elasticity of demand.
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Appendix 1: Regression analysis looking at the la&tionship between output growth
and productivity growth in manufacturing.

The dependent variable DLP is the year-to-yeargugrchange in real value added per
hour worked, and the explanatory variable is theqr@ change in value added. A
pooled cross-section regression was done usingatagdl 20 three digit sub-sectors of
manufacturing.

In the regressions shown below, the sample isisptittwo parts. The first regression
covers the period from 1985 to 1999, and the secoedrom 2000 to 2011. The former
corresponds to a period of strong positive outpoivtgh, while the latter consists mainly
of a period of falling output in manufacturing. dpite of the marked difference in the
periods, the coefficient on the output variableirtually identical. This allows us to
have considerable confidence that there is a ssthletural relationship between
productivity growth and output growth.

This does not address the question of causalilid weak output growth in the post-
2000 period cause the weak productivity growth?w@s there some exogenous negative
shock to Ontario’s technology or work attitudes tteused weak productivity growth,
which in turn made Ontario companies unable to cimmand led to reduced

productivity growth? The crude nature of the didas not allow us to address the issue
through the usual econometric methods of caudal#tyng. However, this is a situation
where extrinsic knowledge provides a ready answéere were two obvious and very
large negative demand shocks in the post-2000gieaamore than 60 percent
appreciation in the value of the Canadian dollad #ne worst recession in the
industrialized world since the 1930s. (See Appedi In this context, any special
factors originating in Ontario that might have ipdadently reduced productivity growth
must be very minor by comparison.

Dependent Variable: DLP

Method: Panel Least Squares

Date: 12/26/12 Time: 16:28

Sample: 1985 1999

Periods included: 15

Cross-sections included: 20

Total panel (balanced) observations: 300

Variable Coefficient  Std. Error  t-Statistic Prob.
C 1.067673 0.588254 1.814987 0.0705
DIFQA 0.675747 0.065985 10.24090 0.0000
R-squared 0.260318 Mean dependentvar  2.255729

)Adjusted R-squared  0.257836 S.D. dependent var 11.59475
S.E. of regression 9.988753  Akaike info criterion 7.447441

Sum squared resid 29733.01 Schwarz criterion 7.472133
Log likelihood -1115.116 Hannan-Quinn criter.  7.457323
F-statistic 104.8761 Durbin-Watson stat 2.435739
Prob(F-statistic) 0.000000
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Dependent Variable: DLP
Method: Panel Least Squares
Date: 12/26/12 Time: 16:29
Sample: 2000 2011

Periods included: 12
Cross-sections included: 20

Variable Coefficient

C 2.050007

DIFQA 0.641056
R-squared 0.478364
)Adjusted R-squared  0.476172
S.E. of regression 7.548360
Sum squared resid 13560.70
Log likelihood -824.6603
F-statistic 218.2565
Prob(F-statistic) 0.000000

Total panel (balanced) observations: 240

Std. Error  t-Statistic
0.492711 4.160666
0.043392 14.77351

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.
Durbin-Watson stat

Prob.

0.0000
0.0000

0.968702
10.42937
6.888836
6.917841
6.900523
2.253605
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Appendix 2. Factors Explaining Manufacturing Output

At the aggregate level, growth in manufacturingootiin Ontario is quite well explained
by US growth and the deviation of the exchangefrata its purchasing power parity
value. It can be seen that the peaks and troofgihe rate of change of Ontario
manufacturing output growth roughly correspond$iws real GDP growth, but
manufacturing output is far more volatile.

Figure 7

Ontario Manufacturing and US GDP

annual percent change
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There is a much closer correlation between Ontagaufacturing output and US
manufacturing, reflecting a close integration @& Hectors:
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Figure 8

Ontario Manufacturing and US growth

annual percent change
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In the following regression:

DIFQAMFG is the annual percentage change in relalevadded in Ontario
manufacturing.

USMFG is the annual percentage change in US matouiiag output.

DPPRAT is the change from the previous year irréiie of the actual exchange rate to
its PPP value (from the OECD). A rising value ireplovervaluation. A distributed lag
from t(-1) to (t-4) was found to provide the batt f

The high coefficient on US manufacturing indicéates high degree of integration of
Ontario with the US economy under the Canada-US.FTA

Experiments with alternative distributed lag stanes on the exchange rate found that the
best fit was obtained by only two lags, t-1 and whiich gives the favourable outcome
that the adjustment to the exchange rate is corgplster four years. If this can be

relied on, it implies that Ontario is over the warkthe adjustment. The effect of the
exchange rate on thate of change of output has almost completed its adjustment.

Note that the dependent variable is the rate ahghaf manufacturing output. A

negative rate of change cumulates to a lower leVhls implies a permanent loss in the
level of output as long as the exchange rate remaiits elevated level?

18 A high degree of temporal stability was found. &filihe regression was estimated over the shorter
sample from 1985 to 2001, which leaves out thestatpward trend of the exchange rate, the sum of
coefficients was little changed, at -0.73. Howetlee t-stat was also lower, at -2.6.
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The coefficient on US growth is slightly larger than the exchange rate, but that does
not tell the whole story in terms of magnituderapact. The standard deviation of the
US growth rate is only 4.5, while the standard déon of the exchange rate variable was
6 over the historical sample period. The implicatof the distributed lag formulation is
that the exchange rate takes about years to hyepgatised through, but the bulk of the
impact is felt within three years.

Dependent Variable: DIFQAMFG
Method: Least Squares

Date: 01/03/13 Time: 19:41
Sample: 1985 2011

Included observations: 27

Variable Coefficient ~ Std. Error t-Statistic Prob.
C -1.244734  0.654701 -1.901223 0.0705
USMFG 0.862068  0.127188 6.777901 0.0000
PDLO1 -0.173666  0.071558 -2.426932 0.0239
PDLO2 0.059116  0.062713 0.942655 0.3561
PDLO3 -0.032336  0.054834 -0.589706 0.5614
R-squared 0.844206 Mean dependent var 0.892461
)Adjusted R-squared  0.815880 S.D. dependent var 6.074356
S.E. of regression 2.606457  Akaike info criterion 4.919437
Sum squared resid 149.4596  Schwarz criterion 5.159407
Log likelihood -61.41240 Hannan-Quinn criter. 4.990793
F-statistic 29.80308 Durbin-Watson stat 1.867104
Prob(F-statistic) 0.000000
Lag Distribution
of DPPPRAT(-1) i Coefficient  Std. Error t-Statistic
* | 0 -0.26512 0.08727 -3.03796
* | 1 -0.17367 0.07156 -2.42693
* | 2 -0.14689 0.06559 -2.23955
* | 3 -0.18478 0.10012 -1.84563

Sum of
Lags -0.77045 0.15938 -4.83417

It is interesting to compare ROC manufacturing v@thtario. In the following
regression, everything is the same, except thadependent variable is the rate of
change of manufacturing value added in the re€tamfada. The coefficient on US
growth is almost the same. While the ROC prosgnexport products related to natural
resources, the demand for these appears to be loghelated with the US
manufacturing cycle.

What is remarkably different is the exchange rat@ch is just barely statistically
significant, and has a much lower impact. Thiegdoot change even when a shorter
sample period is used, leaving out the latest gasof the exchange rate. The sum of
coefficients on the exchange rate distributed $a@i77 for Ontario, compared to only
-0.27 for ROC.

This probably reflects the greater reliance ofrtre# of Canada on exports of natural
resource commodities, whose prices are set interraly in US dollars, and tend to be
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correlated with the exchange rate. Much of wealassed as manufacturing in those
provinces consists of processing of those comnexjitir providing inputs into the
commodity production. Strong commodity prices@mage natural resource production
in those provinces, and resource-related manufagtactivities. If certain inputs and
equipment need to be customized, there is an aalyamd being close to the customer,
and it would make the demand relatively impervituthe exchange rate.

Dependent Variable: DIFQAMFGROC
Method: Least Squares

Date: 12/30/12 Time: 12:24

Sample: 1985 2011

Included observations: 27

Variable Coefficient ~ Std. Error  t-Statistic Prob.
C 0.207272 0.689373 0.300667 0.7665
USMFG 0.715764 0.133924 5.344565  0.0000
PDLO1 -0.095323 0.075347 -1.265110 0.2191
PDL02 -0.086962 0.066034 -1.316926 0.2014
PDLO3 0.046494 0.057738 0.805259  0.4293
R-squared 0.691579 Mean dependent var  2.208898

Adjusted R-squared  0.635503 S.D. dependent var 4.545843
S.E. of regression 2.744490 Akaike info criterion 5.022643

Sum squared resid 165.7089  Schwarz criterion 5.262613
Log likelihood -62.80568 Hannan-Quinn criter.  5.093999
F-statistic 12.33278  Durbin-Watson stat 1.537357
Prob(F-statistic) 0.000021
Lag Distribution Coefficien
of DPPPRAT(-1) it Std. Error  t-Statistic

*

[ 0 0.03813 0.09189 0.41498

o 1 -0.09532 0.07535 -1.26511

* o 2 -0.13579 0.06906 -1.96626
[ 3 -0.08327 0.10542 -0.78992

Sum of
Lags -0.27625 0.16782 -1.64617
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Appendix 3. Analysis of Productivity Growth in Wholesale and Retail Trade

As was noted above in the discussion of Table @jywstivity growth in the distribution
services provided by wholesalers and retailersessed considerably more in the ROC
than in Ontario over the last several years.

For the purpose of the analysis below, retail ahdlesale trade have been combined
into one sector. In Statistics Canada's definjtisvholesale” includes many big box
stores selling to the public. The historical distion between wholesale and retail has
largely vanished.

Intuitively, one would expect that productivitytinis sector is quite cyclical. ~Stores can
vary the number of staff they have on hand to sextent, depending on the amount of
volume. However, even when customers are few anddtween, they have to keep a
certain minimum number of staff in each store. réfae, in periods of slack, sales
clerks will be standing around not making manysal€roductivity in terms of service
provided per hour of work will be relatively lowlhe strong cyclical association
between this sector's productivity growth and comsuspending is seen in Figure 9.

Figure 9

Ontario retail and wholesale sector productivity
and consumer spending on goods

annual % change
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Source: Productivity Accounts and Provincial Economic Accounts.

The spending variable in Figure 9 is real consuspending on goods (that is, total
consumer spending minus spending on services).

This relationship was used in a regression equgpiooling data for both Ontario and the

ROC. A strong and statistically significant retetship was found, with productivity
rising about 0.86 percent for each percentage asereonsumer spending.
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Dependent Variable: PROD
Method: Panel Least Squares
Date: 01/03/13 Time: 19:36
Sample: 1985 2011

Periods included: 27
Cross-sections included: 2

Total panel (balanced) observations: 54

Variable Coefficient  Std. Error  t-Statistic Prob.
C -0.149123  0.493590 -0.302118 0.7638
SPEND 0.860094  0.144990 5.932093  0.0000
R-squared 0.403599 Mean dependentvar  2.079074
Adjusted R-squared  0.392130 S.D. dependent var 3.018173
S.E. of regression 2.353149 Akaike info criterion 4.585720
Sum squared resid 287.9402 Schwarz criterion 4.659386
Log likelihood -121.8144 Hannan-Quinn criter.  4.614130
F-statistic 35.18972 Durbin-Watson stat 2.073680
Prob(F-statistic) 0.000000
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