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Abstract

The forest products sector in Canada has faced hard times since 2000. In terms of
productivity growth, the sector as a whole has performed poorly relative to the total
economy average. Laboproductivity in the sector grew by 0.38 per cent per year
between 2000 and 2007, below the econavide average of 0.98 per cent per year over
the same period. This sylar performance is entirely attributable to the paper
manufacturing subsector, wheedbur productivity has collapsed since 2000. The other
two subsectors within the forest products sectimrestry and logging and wood product
manufacturing experienced above average productivity growth over the-200@
period, butmuch of this imprgement has come from cuts in inputs (labour and capital)
that have exceeded cuts in real output. This is an unsustainable source of productivity
growth in the long run.
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A Detailed Analysis of
the Productivity Performance of
the Canadian Forest Products Sector

Executive Summary

The forest products sector in Canada has faced hard times since 2000. Between
2000 and 2007, the s byli3bper@entpergeadandadatat put decr
profits across the sector fell precipitously. The loag decline of the sector as an
empl oyer of Canadian workers and a contribut
response to this crisis, firms in the forest prodsetsdor have made efforts to lower costs
through improvements in productivity. These efforts have not proved successful for the
sector as a whole. Annual growth in labour productivity in the forest products sector
averaged 0.38 per cent over the 2@007period, even lower than the econpmide
average of 0.98 per cent

This subparproductivityperformance is entirely attributable to the paper
manufacturing subsector, where growth of labour and multifactor productivity sharply
declined after 2000. Thather two subsectors within the forest products séctorestry
and logging and wood product manufactufingerformed better. Forestry and logging,
in particular, had strong growth in labour, capital, and multifactor productivity.
However,much of ths improvement came from cuts in inputs that exceeded cuts in real
output. Given that thehree subsectors exhibited different productivity trends over the
period, each subsector requires its own set of explanations.

Forestry and Logging

The forestry ad logging subsector saw strong productivity growth betvza90
and 20072.42 per cent per year in labour productivity, a marked improvement over its
annual growth rate of 0.38 per cent between 1989 and 200Gl three measures of
productivity growthi labour, capital, and multifactérthe forestry and logging subsector
outperformed the total economy. This was the result of declining real GDP coupled with
reductions in hours worked and real capital stock. Capital intensity grew as labour hours
fell faster than the capital stock; this, along with strong multifactor productivity growth,
l ed to the subsectords strong | abour product
productivity increased as the capital stock declined faster than output.

Forestry and logging faces challenges. Cutting inputs faster than output falls is
not a sustainableloagun source of productivity growth.
is of high quality, R&D spending by forestry and logging firms is far below the total
economy average and has not been increasing
low capital depreciation rate, combined with its negative net investment since 2000,
suggests that the sector is usingchold capital equipment that does not embduy t
latest technological innovations. Finally, forestry and logging has had to deal with
significant environmental changes, in part as a result of climate change. In the short run,
the costs of these changes will likely reduce productivity growth.



Wood Product Manufacturing

The wood products manufacturing subsector acadanthe largest share ttie
output in the forest products sector. Wood product manufacturing saw above average
labour productiviy growth between 2000 and 200748 per cent per ygaessentially
equal to its average rate of 1.39 per cent in the 19%0@s.was driven by strong growth
in capital intensity, which itself was a result of labour hours falling more quickly than the
capital stock as in the forestry and logging subsedtimtike forestry and logging,
however, the wood products manufacturing subsector also experienced a slowdown in
multifactor productivity growth. Capital productivity in wood products manufacturing
decreased over the 20@Q007 period as output fell slightfgster than the capital stock.

Paper Manufacturing

Paper manufacturing presents the most interesting and puzzling tteatmtsur
productivity declined by 1.93 per cent per year over the 2007 period, a dramatic
decline from its annual growth rate 265 per cent in the 19908n one level, the reason
for this pattern is straightforward. From 1989 to 2000, paper manufacturing responded to
higher prices by increasing real output. At the same time, the subsector was able to
reduce capital stock and ims worked. The result was a significant improvement in
productivity. After 2000, prices and output fell. Paper manufacturing cut back capital
stock even more aggressively than in the 1990s and maintained the pace of capital
productivity growth. For some=ason, however, the subsector was unwilling or unable to
cut back as aggressively on hours worked. As a result capital intensity, and therefore,
labour productivity, declined. Why did paper manufactures not reduce hours worked
when they cut output? Om®tential explanation may lie in government policies that
encourage firms to maintain inefficient capa

Where to Now?

The Canadian forest products sector currently faces great challenges but also great
opportunitiesin recent years productivity growth has varied significantly across the
subsectors that constitute the forest products sector. It has generally been strong in
forestry and logging and wood product manufacturing, but much of the productivity
improvement ha come from cuts in inputs (labour and capital) that have exceeded cuts in
real output. Clearly, this pattern can only be sustained temporarily since there will
eventually be no more labour or capital to cut. Meanwhile, the paper manufacturing
industry isundergoing a more serious productivity crisis.

Investment in research and development, education and training, and new
machinery and equipment is key to improving productivity in the long run. And
improving productivity is the only sustainable way towershe longerm viability of
the sector. At the same ti me, i nvest ment 1in
occur if the likely return is higher than elsewhere in the world economy. The federal and
provincial governments must assist the sectadjasting to the changing global
environment while softening the adverse affects of such adjustment on communities and
individuals.
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A Detailed Analysis of
the Productivity Performance of
the Canadian Forest Products Sector 1.2

|. Introduction

The forest products sector in Canada has faced hard times since 2000. Between
2000 and 2007, theect or 6 s r eal out put decreased by 1.
profits across the sector fell precipitously. The loag decline of the sector as an
empl oyer of Canadian workers and a contribut
response to this crisifirms in the forest products sector have made efforts to lower costs
through improvements in productivity. These efforts have not proved successful for the
sector as a whole. Annual growth in labour productivity in the forest products sector
averaged.38 per cent over the 20@D07 period, even lower than the econemige
average of 0.98 per cent annual growth in labour productivity.

However, productivity performance has not been uniform within the forest
products sector. The forestry and loggingssctor achieved growth of 2.42 per cent per
year in labour productivity over the 20@007 period, a marked improvement over its
annual growth rate of 0.38 per cent between 1989 and 2000. This performance reflected
reductions in hours worked that morarhkept pace with reductions in real output
resulting from declining demand. Wood product manufacturing also experienced labour
productivity growth above the economyde average; productivity growth in that
subsector was 1.48 per cent per year betwee® 200 2007, essentially equal to its
average rate of 1.39 per cent in the 1990s. This subsector was able to adjust quickly to
declining demand by reducing hours worked. In the paper manufacturing subsector,
labour productivity declined by 1.93 per cert gear over the 2002007 period, a
dramatic decline from its annual growth rate of 3.55 per cent in the 1990s. The decline
reflected a shrinking market and barriers to reducing hours worked.

This report provides a detailed analysis of the productikgtyds in the Canadian
forest products sector since 2000. The remainder of the report is organized as follows.
Sectiontwo discusses definitions, concepts, and measurement issues related to
productivity analysis, as well as data sources. Settti@eoutlines trends in labour,
capital, and multifactor productivity in thieree industries that make up the Canadian
forest products sectorThe fourth section provides comparisons between the forest
sectors of Canada and other countries, with emphasmmortiant competitors Finland,
Sweden, and the United State&3ection fiveidentifies factors that influence productivity
growth inthe forest products sector and discusses the role these factors have played in the
recent evolution of productivity in thestor in Canada. Section six summarizes and
concludes.

1 The Centre for the Study of Living Standards (CSLS) would like to thank the Forest Products Association of Canada
for financial support for this project and JearancoisArsenault and Alexander Murray for contributions to the report.
2 A comprehensive set of data tables for thisreportare posted at the CSLS web site: http://www.csls.ca.



ll. Definitions, Concepts, Measurement Issues, and Data
sources

This sectiondiscusseslefinitionsand concepteelevant forproductivityanalysis
in the forest products sectolt then addressegneral issues productivity
measurement and outlines tieta sourcestilized in this report.

A. Definitions

Statistics Canada classifies establishnfeatsording to the North American
Industry Classification System (NAICS). NAICS classifestablifmentsnto industries
based on the similarity of their production processes. NAICS has a hierarchical structure
thatdivides the economy into 20 sectors, identified fligit codes. Below the sector
level, establishments are classified intdigit subsetors, 4digit industry groups, and-5
digit industries. At all levels the first two digits always indicate the sector, the third digit
thesubsectarthe fourth digit the industry group, and the fifth digit the industry.

Exhibit 1: The Forest Products Sector, Subsectors and Industry Groups by North
American Industry Classification System

113 Forestry and Logging
1131 Timber Tract Operations
1132 Fores Nurseries and Gathering of Forest Products
1133 Logging

321 Wood Product Manufacturing
3211 Sawmills and Wood Preservation
3212 Veneer, Plywood and Engineered Wood Product Manufacturing
3219 Other Wood Product Manufacturing

322 Paper Manufaturing
3221 Pulp, Paper and Paperboard Mills
3222 Converted Paper Product Manufacturing

Source: Statistics Canada, 2007.
Note: See Appendix | for a complete description of the industries that make up the forest product
sector.

3 fiThe establishment is the level at which all accounting data required to measure production are available. The
establishment, as a statistical unit, is defined as the most homogeneodigroduction for which the business

maintains accounting records from which it is possible to assemble all the data elements required to compile the full
structure of the gross value of production (total sales or shipments, and inventories), the ctesial§ rmad services,

and labour and capital used in production. Provided that the necessary accounts are available, the statistical structure
replicates the operating structure of the business. In delineating the establishment, however, producinghaits ma
grouped. An establishment comprises at least one location but it can also be composed of many. Establishments may
also be referred to as profitcenttes. ( St at i sti cs Canada, 2007)



Theforest products sector is not one of the 20 sectors in the NAICS classification.
However, three subsectors, forestry and logging, wood product manufacturing, and paper
manufacturing, can be grouped into an aggregate defined by this report as the forest
products sector (Exhibit 1.

Forestry and logging (NAICS code 113) isudbsectocomposed of
establishments involved in growing and harvesting timber over a production cycle of 10
years or more. The length of the production cycle distinguishes the yomasttogging
subsectofrom the crop productiosubsectarwhere output might be similar, but
production cycles are shorter. For example, the production of Christmas trees is classified
as crop productigrpart of agriculturebecause the production cyitdess than 10 years.
Statistics Canada (2007) also notes that, except when undertaken on a very small scale,
forestry and logging involvesnique machinery and equipment, reflecting the unique
production process of the subsecidre subsectorlso incudes the gathering of forest
products such as moss and bark.

Wood product manufacturing (NAICS code 321) mubsectothat includes
establishments engaged in sawing logs into lumber, preserving wood products, and
making products that improve the natwhbracteristics of woogor instanceplywood,
veneer, reconstituted wdganels, and engineered wpodinother industry in this
subsectors millwork, wherein establishments use wesdrking machinery like planers,
jointers, latles and routers to shap®od.

Paper manufacturing (NAICS code 322) includes the manufacture of pulp, paper,
and various paper products through cutting and shaping. Examples of products include
boxes, stationery products, sanitary products, egg cartons, and paper bags.

It is important to acknowledge that the forest products sector as defined here is
very heterogeneous in terms of production processes. As a result, aggregate measures of
productivity for theforest productsector should be interpreted with caution. The

4There arghreenotable exclusions from the forest products seasdefinedi n t hi s report. The fAsuppor
forestryo industry group (NAICS code 1153), which includes
within the logging limits), forestry pest control services, reforestation serticgser cruising, and timber valuation, is

excluded due to lack of data. Also for lack of data, the forest prottucisngindustriesareexcluded (NAICS code

484223(local) and 484233 (londistance)). Thee industies includeestablishments engagedthe trucking of logs,

timber, and pulpwootb mills and the trucking of lumber and woodchipse the extent that these industries have

changed in sizenfeasured bgither employment or output) or have experienced changes in produtttatityiffer

from the rest of the forest products sectbeir exclusion could have an impact on the analysisgmted in this report.

Of these three excluded industries, the only available data are for employment and hours worked in support activities

for forestry. Thee data do not suggest that trends in employment or hours worked in this industry group differed

significantly from trends in the forestry and logging subsector since 2000, although prior to that there was some

divergence (see Appendix Tables 3b and 4ejwBen 1997 and 2007, employment in support activities for forestry

has averaged 23,000 people across Canada, around half the level of the forestry and logging subsector, making this

industry group a very important segment of what many people would considef or estry. 0 Unfortunately
that can be done about this limitation in the available data. Readers should bear in mind the exclusion of this industry

group from the remainder of this report.



heterogengy of the forest products sector partly explains why it is not one of the 20
sectors bthe economy defined by NAICS.

This heterogeneity also demonstrates the limitations of a classification system like
NAICS that classifies establishment on the bas®rafiarity of production process
alone. The concept of the forest products sector is based on inputs (from forests) and
outputs (wood and paper products), not production processes. The fact that many forest
products companies are vertically integrated addbis disconnect, since they are likely
operating in all of theubsecta that this repotombinedo make up the forest products
sector.

The problemn analyzing aggregate productivity trends for the forest products
sector is that very differentfices might be driving productivity in the different
subsecta. Both wood product manufacturing and paper manufacturing are part of the
manufacturing sector (NAICS codes-33) because they physically or chemically
transform materials or substances intwmeoducts. Forestry and logging is part of the
agriculture, forestry, fishing and hunting sector (NAICS code 11) and involves
completely different processes. As an example of how productivity may be affected
differently, imagine that government imposesviregulations on logging. Such
regulations might have a significant productivity impact on the forestry and logging
subsectarbut may have no impact on the wood product manufactstibgectar
Because of these definitional isspi@serpreting productivy in the aggregate forest
products sector can be dleaging. In order to avoid misinterpretation, this report will
analyze not only the aggregate forest prodsetdéorbut alsoeach of the three constituent
subsectas.

B. Productivity Concepts®

Productivity is the key factothat determinebving standardsn the long run
Without growth inthe amount each worker can produbere would be no imease in
real wages and incom€SSLS, 2004)lt is therefore productivity growtthatdrives
long-runincreases in living standar@smeasured byeal GDP per capitaVhen
discussing productivitythere are two important factors to consid&he first iswhether
productivity is measured using partial productivitynaultifactor productivity The
seconds whether productivity is measured in current or constant dollars.

There is a fundamental ditsction between partial and md#ctor productivty
(MFP).° Partial productivity refers to the relationship between output and a singte inp
such as labour arapital. This reportprovides estimates of both labour productivithe
most commonly used measure of productjvagd capitbproductivity. It is important to
note that growth in labour productivity is not attributed solely to changes in laffoctr
Other factors that affect labour productivity include capital accumulation, technical

5 This section draws on CSLS (2003), CSLS (2084} Sharpe (2007).

5 Multifactor productivity (MFP) is also referred to @sal factor productivity (TFP). The difference is purely

semantic. MFP is an attempt to capture the growth in value added or gross output that is not captured by growth in
labour, capital, and other inputs (CSLS, 20&td Sharpe and Arsenault, 2009



change, and the amount of capital each worker has to workMiR attempts to

measure how efficiently all factoos production areised in the production proces$FP
growth is measured as the difference between output growth and combined input growth,
and thus captures thesidualeffects of elements of the production process such as
improvements iworkforceskills, compositional shifts, improvements in technologyg a
organization, ath increasing returns to scale.

Productivity can be expressed either in growth rates or in levels. Economists most
often focus on productivity growth rates, whimtebased on constaptice measures of
output and productiwtto reflectincreases in the real volume of output produced per
hour worked or per unit of capital stock. In contrast, business analysts often focus on
productivity levels expressed in current dollars asé¢astimate capturechangesn
relative pricesCurrent and constantollar productivity levels carsometimesnove in
opposite directions because of relative price swirldgs sort of price information may
be important for sombusinespurposes, but in the economic analysis of a secsor
productivity, it is poper to consider productivity as a real concept rather than a nominal
one. This report therefore makes use of constaltér productivity measures.

C. Data

Statistics Canada does not officially produce an aggregate measure of labour
productivity for the forest products sector, but it is possible to construct such a measure
from official data. In this report, we construct productivity estimates for the forest
products sector and its constituent subsectors using official Statistics Canada estimates of
real GDP, labour inputs, and capital stock. Statistics Canada does produce official time
series on productivity in the industries that make up the forest products sector, but our
estimates have two advantages over those official data. First, the oftohies are
available only in index form; they can be used to analyze growth rates, but not levels.
Second, the official estimates are available only up to the year 2004. Our productivity
estimates allow for the analysis of both growth rates and lapeis the year 2007.

The analysis in this report focuses on the 22007 period so as to emphasize
recent trends. The 198800 period is also analyzed for compariéofhe choice of
time periods is motivated by the fact that they are both cyclicallirale Growth rates
calculated over these periods minimize the effects of ¢t fluctuations driven by the
business cycle; they better reflect letegm trends, which are more relevant in
productivity analysi$.

" Estimates could be constructed back to 1986; real GDP estimates for the forestry and logging subsector, a key
segment of the forest products sector, are available from 1986. testiofidabour productivity for the other

subsectors that make up the forest products sector, wood product manufacturing and paper manufacturing, are available
from 1981 onward. We start the analysis in 1989 so as to have cyetiealisal time periodseg the discussion

above. Incidentally, this is also the reason we include 2000 in both time periods: to have two periods thatoun peak
peak over the business cycle. Results would not be qualitatively different if we used, for instand®9p088d

2000-2007.

8 Real output data for 2008 became available after the completion of this report. These data show an acceleration of the
negative trend that has been observed in recent years. Real output in the forest products sector declined by 13.8 per
centin 2008 alone, compared to declines of 8.5 per cent in 2007 and 5.3 per cent in 2006, and an increase of 1.0 per
cent in 2005. Data on labour hours are not yet available for 2008, so labour productivity estimates cannot be computed.



Statistics Canada publishes two s#tdata on hours worked that could be used to
construct productivity estimates for the forest products sector. There is a series from the
Labour Force Survey (LFS) and a series from the Canadian Productivity Accounts
(CPA). The CPA hours worked series ismaccurate, because Statistics Canada makes
adjustments to ensure that it is consistent with the output series that are also used in the
CPA. This is particularly true when data is disaggregated by industry. However, LFS
provides more upo-date (to 2008nstead of 2007) and detailed data. Given that the most
recent period under analysis is the cyclically neutral 280007 period, and that the level
of industry disaggregation available in the CPA is sufficient, we do not use LFS estimates
in our analysis.

Data for the international productivity comparisons has been retrieved from the
productivity database maintained by the Groningen Growth and Development Centre in
the Netherlands. Based on official data, this database contains productivity estimates for
the subsectors that make up the forest products sector. These estimates are available for
most countries of interest for the period 120D3.

For details regarding the specific data series used in this ripdetp the
appendix tables.

D. Measurement Issues

Thequality of productivity estimates can be no better than the quality of the data
on which they are based. Productivity estimates are constructedidtanon current
dollar ouput, pricedeflators, capital inpugind labour input.

I. Current Dollar Output

Since thdorest products sect@roduces outpuhat is sold in the markétere is
no ambiguity concerning the appropriate measute ofe s @utput asrthérs often is
in nonmarket industries such as health careratibnal defencdn addition, theoutput
of the sectocan be measured in physical tersisch asoard feet of lumbeor tons of a
particular quality of newsprinPrice data is also relatively reliable due to the physical
nature of thesectod eutput.

Statistics Carda rats the quality of input and GDP data from the inputput
tables for each NAICS industryhe latest inpubutput tables are available 2003-
2004 (Statistics Canada, 28)° For the forestry and logginsubsectarGDP data were
rated B, or reliale, while in both wood product manufacturing and paper manufacturing

In any case, 2008 datvould disrupt the cyclical neutrality of the time periods under analysis in this report. Any
significant changes in productivity resulting from the economic downturn of 2008 and 2009 are likely to{bershort
phenomena that will be reversed by ecororacovery.

°The highest quality rating of AAO or fmost reliabled was &
undercoverage requiring indirect estimation of missing data.
th at had s ome, but not al | of the attributes of an AAO0 r at

assigned to data sets that required significant indirect estimation techniques and relied on source data from small
samples.



they were rated A, or most reliable. Given these ratthis report assumes that output
datafor the forestry products sectare generally reliable.

il. Price Deflators

Productivity growth over time is a real or physical concept; it captures the amount
of output that is produced per unit of input. For example, labour productivity is meant to
capture how many chairs per hour can be produced by one worker in a chair factory.
However currentdollar output measures are affected by the fact that prices may change
over time for reasons that have nothing to do with the production process (for example,
general price inflation). Since measures of productivity (output per unit of infut)jdsh
not reflect such price changes, it is necessary to adjust the nominal output data by a price
deflator to ensure that the productivity estimates are measured in constant prices.

A subtle point related to prices and productivity is the issue of bgtmlity. Prices and
guality change over time, and indeed, some price changes are driven by quality changes.
It is necessary to disentangle qualityven price changes from pure price changes such

as general inflationTo continue with the chafactay example, suppose thhie quality

of thechairproduced increasby 10 per cent and sitid the price, with no change in the
number of hoursf work necessario produce it Statisticians will consider that the real

price ofchairshas remained constafthat is,the price increase was entirely due to an
increase in quality), and productivity will have increased by 10 per Icethiis case, the

entire increase in current dollar output (numbettadirstimes the pricger chaiy will be
accounted for ¥ productivity increasesf, however,the10 per cenprice increas&vas

not accompanied by a change in quality, productivity will remain unchanged even though
the revenue obtained for each dobairincreased 10 per cent. In the latter case, the
entireincrease in current dollar output is accounted foplmgprice changesilt is this

sort of change in curremtollar output that is eliminated through the use of a price

deflator.

lii. Capital Input

The quality and quantity of capital that firms usdhe production process is a
key determinant of productivitCapital is a stock, but can be approximated over long
time periods with data on investment. This report makes use of both capital stock and
investment data. Gross real investment estimatesligiit@dn how much new capital is
entering a sector, whereas net real investrats(net of depreciation) show whether a
sectorbés capital stock is growing or shrinki

iv. Labour Input

In the CPA Statistics Canada estimates hours workefirbiyesimating average
annual hours per job and the number of jobs by province, industry, and class of workers.
The volume of hours worked ieenobtained by multiplying these two estimates
(Maynard, 2005). Firmg@hat is, establishmentaye surveyed using tf&urvey of
Employment, Payroll and Hours (SEPH), while households are surveyed using the



Labour Force Survey (LFSY.Because the coverage of the LFS is more comprehensive
(e.g. it includes selémployed workers), the CPA ugbss sourceas the main indicat

of the number of jobm the economytHowever,Statistics Canada believdsmtthe SEPH
provides a more accurate classification of jobs accordingltestryy, because firms
responding tahe SEPH tend to be moitaowledgeable abotibeir industry
classficationthan workers responding to the L a result, SEPH data are used to
allocatehours worked t@pecificindusties

19 FS excludeshe Armed Forces, Indian Reserves, and, in the past, the Territories. The CPA hours worked estimates
make adjustments for these exclusions.



lll. Productivity Trends in the Forest Products Sector in
Canada

This partof the reporis divided into two sections. Thadt reviews trends in the
forest products sector at thetioaal level, for theaggregate forest products sector and
thethreesubsecta. The secondectionexplores productivity trends in the forest
products sector by provinc€he focus of this repors on the years since 2008ut data
from earlier periods are also discusseds to provide conteXach section includes a
concluding suksection that highlights key findings

A. Forest Products Sector Productivity Trends at the National Level

This section explores productivity trends in the forest products sectors and in each
of its three constituerstubsecta: forestry and logging, wood product manufacturing,
and paper manufacturing. Firgte outline longruntrends innominal output to provide
context for the remainder of this repdife then examineach of the elements of
productivity estimategealoutput, labour input, and capital input. Then, trends in labour
productivity, capital productivity, anchultifactor productivity are explored. Filly, key
findings are summarized.

I. Nominal Output (GDP)

The forest products sector in Canada is in {tergn decline in terms of its share
of total economy GDRChart1 shows the share of nominal GDP produced in the forest
products sector and its constituent subsectors as a share of nominal GDP produced by the
entireCanadiareconomy. Aswill be seen in the next section, this does not mean that
output hadallenin an absolute sensether it indicateshat the rest of th€anadian
economy has grown at a faster pace than the forest products sector.

As a wholethe forest products sector has seen its share of Canadian GDP fall
from 4.8 per cent in 1961 to 2.6 per cent in 2004. Both forestry and logging and paper
manufactuing have seen their shares of total economy &Py more tharhalf since
1961. In that year, paper manufaatgriproduced 2.5 per cent of GOR;2004 the
subsector produced only 0.9 per cehGDP. In forestry and logging the fall was from
1.3 per cat to 0.5 per cent of GDP. Only wood product manufacturing has increased its
share of GDPit grew from1.0 per cenbf GDPin 1961to 1.2 per cent in 2004. All three
subsectors experienced deep declines in their share of Canadian GDP in the early 1980s
and, after mild recoveries, further declines in gely 1990s These patterngflected
poor overall economic conditions, which affected the forest products sector more than
other sectors.
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Chart 1: Nominal GDP, Forest Product Secbr as a Share of Total EconomyPer
Cent, 19612004
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Ii. Real Output (GDP)

Thereal output of théorest products sector hgeown more slowlyhanthe
economy as a wholaver the past twenty years, but its output growth performance has
been especiallgoor in recent year€hart3 andSummary Tabld). The 20002007
period saw real output fall by 1.34 percent per year in the forest products sector. Real
output declined in all three of the forest giots subsectors; average annual output
growth was-0.94 per cent in forestry and loggir@,57 per cent in wood product
manufacturing, ane2.32 per cent in paper manufacturing. To put this poor performance
in context, note that growth in total Canadraal GDP over the 2062007 time span
averaged 2.58 per cent per year.

The forest pr e2000 petfemasce sharmyrcansastpvatls its
experience over the 198800 period. During that period, real output in the forest
products sector giv by 1.64 per cent per year on average. Output in forestry and
logging declined by 0.64 per cent per year, but wood product manufacturing and paper
manufacturing experienced real output growth of 2.84 per cent and 1.80 per cent per year.
The forest prodcts sector was once again below average in terms of output graheh
output of the total economy grew by 2.72 per cent per year over the péminadts
performance was not as bleak as it would be in the-2000 period. While Canadian
real GDP growth was effectively the same in both periods (2.72 versus 2.58 per cent per
year), real output in the forest products sector deteriorated significantly after 2000.

Detailed industrytevel output data are available for the 2A@D7 period, and
they revehthat real output growth has been diverse even within the three subsectors that
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Chart 2: Real GDP, Forest Products SectorMillions of Constant 2002 Dollars,
19862007
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Chart 3: Annual Growth Rates of ReaOutput in the Forest Products Sector,

Canada, 19892000 and 2002007
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Summary Table 1: Real Output in the Forest Products Sector, Canada, Compound Annual
Growth Rates, per cent, 198-2007

1989 1989 2000

2007 2000 2007

All Industries, Total Economy 2.67 2.72 2.58
Forest Products Sector 0.47 1.64 -1.34
Forestry and Logging -0.76 -0.64 -0.94
Wood Product Manufacturing 1.50 2.84 -0.57
Sawmills and Wood Preservation . . -1.94
Veneer, Plywood and Engineered Woaddict Manufacturing . . 0.73
Veneer and Plywood mills . . -2.85
Structural Wood Product Manufacturing . . 8.88
Particle Board, Fibreboard and Waferboard Mills . . 0.91
Other Wood Product Manufacturing . . 1.90
Millwork . . 1.44
Wood Conainer and Other Wood Product Manufacturing . . 2.53
Paper Manufacturing 0.18 1.80 -2.32
Pulp, Paper and Paperboard Mills -0.16 1.68 -2.97
Pulp Mills . . -2.61
Paper Mills . . -2.83
Paper (except newsprint) Mills . . 1.37
Newsprint Mills . . -6.08
Paperboard Mills . . -4.83
Converted Paper Product Manufacturing 1.06 1.80 -0.09
Paperboard Container Manufacturing . . -2.21
Paper Bag and Coated and Treated Paper Manufacturing . . 1.49
Stationery and Other Converted Paper Product Mantifring . . 1.53

Source: Appendix Table 1a

make up the forest products sectduinmary Tabld). While real output contracted in

the wood product manufacturing subsector as a whole, the contraction was centered in
sawmills and wood preservation industriek.94 per cent per year) and the veneer and
plywood mills industry {2.85 per cent per yeather industries within the subsector did
relatively well. Wood container and other wood product martufang saw real output
expandby 2.53 per cent per year, in line with total economy GDP. Structural wood
product manufacturing exhibited outstanding real ougporvth of 8.88 per cent per year.

Paper manufacturing also saw a variety of performances from its constituent
indudries over the 200Q007 period. The real output of pulp mills contracted by 2.61 per
cent per year. Newsprint millsg(08 per cent) and paperboard mi#.83 per cent) saw
steep annual declines in real output. Paperboard container manufacturindgfatea su
with an average annual decline of 2.21 per cent. Bright spots in the paper manufacturing
subsector were nemewsprint paper mills (with growth of 1.37 per cent per year), paper
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bag and coated and treated paper manufacturing (1.49 per cent peangeatgtionery
and other converted paper product manufacturing (1.53 per cent per year).

Overall, real output growth in the Canadian forest products sector has been very
weak in recent years. Since 2000, and particularly since 2004, the sector haslseen
output contract. This contrasts withthe 19B® 00 peri od, in which the
growth was weak but nevertheless positive. There have been winners and losers since
2000 among the industries that make up the sector. Notably, structural wdadtpro
manufacturing grew very quickly, while newsprint and paperboard mills saw output
contract most severely.

iii. Labour Input ( Jobsand Hours Worked )

This subsection reviews trends in labour input in the forest products sector.
Labour input can bexpressed in number of workers or number of hours worked. Hours
worked is moreccuratesince the average number of hours worked per worker can
change over timéAfter this section of the report, hours workedised ashe measure of
labour input. Howeve, it remains important to examine data on the number of workers
because empl oyment is an indicator of the in
everyday lives and because trends in employment provide insight into the reasons
underlying changes in totabbrs worked.

There were 280,277 jobs in the forest products sector in 2007, essentially
unchanged from 272,314 in 1961. The long stability of the absolute number of jobs

has | ead to a steep decline in timle forest pr
Canadian economy; the sector accounted for 4.23 per cent of Canadian jobs in 1961, but
only 1.64 per cent in 200TChart4) . The sectorod6s share of Cana

declined by 2.04 per cent per year over the full 3268Q7 period. The rate of decline
was slower over the 198800 period a mere 1.45 per cent per yédout it accelerated
to 3.40 per cent per year between 2000 and 2007.

There have been notable changes in the composition of the forest products sector
with respect to jobs. Between 1989 and 2000, the wood products manufacturing
Ssubsectordés share of Canadian empl oyment ren
share of paper manufacturing declined by 2.87 per cent per year. As a result, wood
manufaturing surpassed paper manufacturing in 1993 to become the largest of the
subsectors within the forest products sector in terms of employment. This may not last,

however; overthe 206 007 peri od, wood manufacturingods
employment declied by 3.81 per cent per ydafaster than the annual 2.19 per cent
decline in the paper manufacturing subsector

Meanwhile, the forestry and logging subsector continues to account for the
smallest share of employment; it provided 0.30 per ceGaofdian jobs in 2007, down
from 1.23 per cent in 1961 and 0.42 per cent in 2000. Over theZ0Operiod, the
4. 70 per cent annual decline in the forestry
employment was the fastest among the three subsectors.
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Chart 4: Number of Jobsin the Forest Products Sectolas a Share othe Total
Economy, Canada,1961-2007
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Total hours worked in the forest products sector have seen a slow decline over the
past 45 years, averaginr@ 25 per cet per year over the period 198007 (Chart5).
The rate of decline has been faster in recent years. Between 2000 and 2007, total hours
worked declined by 1.71 per cent per year in the s¢Stonmary Tabl®). Average
annual pemvorker hours worked in the forest products sector were just 0.69 per cent
lower in 2007 than in 2000, so the steep decline in total hours worked was driven by the
employment changes discussed above. In contrast, total hodkesdincreased by 1.58
per cent per year in the economy as a whole over the 200D period.

Forestry and logging has seen the steepest and most sustained decline of any of
the three subsectors. Total hours worked in forestry and logging fell bp&.2&nt per
year between 2000 and 2007, significantly faster than their annual decline of 1.02 per
cent over the 1982000 period. Wood product manufacturing is the only one of the
subsectors in which total hours worked were greater in 2007 than inH&@&ver, it
too has been on a downward trend since 2000. Total hours worked in wood product
manufacturing fell by 2.02 per cent per year over the ZUWY period, a sharp reversal
from the sectords positive gr camdt2000.of 1. 43

Paper manufacturing, on the other hand, slowed its decline in hours worked after 2000.
Total hours worked in the subsector fell by 0.40 per cent per year between 2000 and
2007, slower than the annual decline of 1.68 per cent that the srtesqutrienced

between 1989 and 2000. The indudéyel data show that the pea®00 decline is

entirely attributable to the pulp, paper, and paperbaltd industry; hours worked in
converted paper product manufacturing actually increased by 1.@émiqguer year.

p €
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Summary Table2: Total Hours Worked, Forest ProductsSector, Canada, Compound Annual

Growth Rates, per cent,1989-2007

1989 ‘ 1989 ‘ 2000

2007 2000 2007

All Industries, Total Economy 1.29 1.11 1.58
ForestProducts Sector -0.83 -0.27 -1.71
Forestry and Logging -1.90 -1.02 -3.28
Wood Product Manufacturing 0.08 1.43 -2.02
Paper Manufacturing -1.19 -1.68 -0.40
Pulp, Paper and Paperboard Mills -1.25
Converted Paper Product Manufacturir 1.07

Source: Appendix Table 4

Chart 5: Total Hours Worked, Forest Products Sector, Canada, Index 1961= 100,
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Overall, trends in hours worked tell the same story as trends ina@®Employmenthe
forest products séar as a wholes in decline, and this decline has accelerated since
2000.

Iv. Capital Input

In this subsection capital input is defined as the real net stock of capital
depreciated using a geometric depreciation¥a®eal capital stock in the forgstoducts
sector in Canada declined between 2000 and 2007 at an average annual rate of 3.97 per
cent Summary Tabl@). In contrast, it had declined by only 1.11 per cent per year over
the19892 000 peri od. Tehirethe pasttwoaecddss hashgerethel e n
opposite of the economyide trends; the capital stock in the Canadian economy grew by
1.32 per cent per year between 1989 and 2000, and that growth accelerated to 2.48 per
cent per year between 2000 and 2007.

Thereal capital stock of the forest products industry increased in the 1980s,
driven by significant net capital investments in the paper manufacturing subsdwar (
6). Since the early 1990s, the stock of real capital in papeufaeturing has steadily
declined. The capital stock in paper manufacturing fell by 2.18 per cent per year between
1989 and 2000, and then by 6.29 per cent per year between 2000 and 2007. In 2007, the
stock was at the levef the late 196Qsand less thn half the level of the early 1990s.

Wood product manufacturing saw a steady increase in real capital stock from the
mid 1980s to the late 1990s; over the 12880 period, capital growth in the subsector
averaged 1.95 per cent per year. Since thenmgtilecapital stock has declined slightly
(by 0.26 per cent per year from 2000 to 2007). Forestry and logging has seen a steady
decline in its real capital stock since 1981. Between 2000 and 2007, the average rate of
decline was 1.77 per cent per year.

Summary Table 3: Real Capital Stock, Forest Products Sector, Canada, Compound
Annual Growth Rates, Per Cent, 1982007

1989 ‘ 1989 ‘ 2000

2007 2000 2007

All Industries, Total Economy 1.77 1.32 2.48
Forest Products Sector -2.23 -1.11 -3.97
Forestry and Logging -1.16 -0.77 -1.77
Wood Product Manufacturing 1.08 1.95 -0.26
Paper Manufacturing -3.80 -2.18 -6.29

Source: Appendix Table 8

1 Geometric depreciation assigns more depreciation to a capital asset in the early years of its service lgeithan lat

its service life. This practice is in contrast to straight line depreciation, which assigns an equal amount of depreciation
to a capital asset in each year of its service life. Real capital stock, in contrast to nominal capital stock usetodeflators
adjust the capital for the changing prices and quality of capital goods created or purchased.
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Chart 6: Real Capital Stockin the Forest Products Sectoias a Shae of the Total
Economy, Canada, 198-2007
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v. Labour Productivity

Labour productivity in the forest products sector fell dramatically after the year
2000. In a sense, this was consistent with the experience of the total economy; labour
productivity n Canada grew by 1.60 per cent per year over the-2080 period, but
productivity growth declined to 0.98 per cent per year in the 2007 period Summary
Table4). However, the decline in the forest products sector was pnor®unced. The
forest products sector outperformed the total economy between 1989 and 2000, with an
average annual labour productivity growth rate of 1.91 per cent. But between 2000 and

2007, the sectorods | abour peceotggaryedri vi ty gr owt

The sectorédés productivity sl owdown can
subsector. The growth rate of labour productivity in that subsector was a robust 3.55 per
cent per year over the 192000 period, but it plummeted tb.93 percent per year over
the 20062007 period a decline of 5.5 percentage points. Neither of the other two
subsectors experienced similar declines. Labour productivity growth in the wood product
manufacturing subsector was effectively the same in bothdsgrweraging 1.39 per
cent per year from 1989 to 2000 and 1.48 per cent per year from 2000 to 2007. In
forestry and logging, labour productivity growth actually improved from 0.38 per cent
per year over 1989000 to 2.42 per cent per year over 2Q007. Paper manufacturing
constitutes a substantially larger share of the forest products sector than forestry and
logging, both in terms of outpu€hart2) and labour inputs (Char@hart4 andChart5),
so the

be
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Summary Table4: Labour Productivity, Real GDP (Constant 2002 Dollars) per Hour
Worked, Forest Products Sector, Canada, 1982007

19892007 19892000 20002007
(compound annual growth ta, per cent)
All Industries, Total Economy 1.35 1.60 0.98
Forest Products Sector 1.31 1.91 0.38
Forestry and Logging 1.17 0.38 2.42
Wood Product Manufacturing 1.43 1.39 1.48
Paper Manufacturing 1.38 3.55 -1.93
Pulp, Paper and Paperboard Mill; . . -1.73
Converted Paper Product
Manufacturing 115
1989 2000 2007
(constant 2002 dollars per hour worked)
All Industries, Total Economy 32.38 38.55 41.26
Forest Products Sector 37.79 46.54 47.77
Forestry and Logging 40.12 41.83 49.44
Wood Product Manufacturing 35.13 40.88 45.32
Paper Manufacturing 38.92 57.10 49.81
Pulp, Paper and Paperboard Mill; . 63.24 55.95
Converted I_Daper Product 4359 4019
Manufacturing

Source: Appendix Table 5

productivity collapse in paper manufaghg outweighed the gains elsewhere in the
forest products sector.

As noted above, labour productivity growth ardstry and loggingvas higher in
the 20002007 period than in the 198900 period.In both the 1990s and the 2000s
labour productiviy grew because hours worked declined more quickly than real output.
Labour productivity growth was positive in both periods in the wood product
manufacturing sector. In the 1990s, productivity grew becaa®utput grew faster
than hours worked; aft@000, it grew because real output declined less rapidly than
hours worked.

In paper manufacturing, labour productivity growth was very strong in the 1990s,
at 3.55 per cent per year. This growth reflected growth in real output of 1.80 per cent per
year,and declines in hours worked of 1.68 per cent per year. Between 2000 and 2007
reductions in hours continued, but output declined even more quickly, resulting in an
average annual decline in labour productivity &3lper cent per year. The decline in
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Chart 7: Labour Productivity, Forest Products Sector, Canada, Constant 2002
Dollars, 198-2007
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Note: Labour productivity is real GDP per hour worked

labour productivity in paper manufacturing from 2000 to 2007 was divided roughly
equally between both industry groups. In the convartexer product manufacturing
industry, real output fell slightly (by 0.09 per cent per year) and hours worked increased
by 1.07 per cent per year, translating into a decline of 1.15 per cent per year in labour
productivity. Labour productivity declined irulp, paper, and paperboard mills by 1.73

per cent per year despite aggressive reductions in hours worked; output declined faster
than hours worked in the industry.

Output per hour worked ifné forest products sectexceededhe economywide
averagen 1989, 2000, and 200B(0mmary Tabld). Labour productivity in the forest
products sector was 347 per hour in 2007ifi constant 2002 dollars) in comparison to
$4126in the economy as a whole. Paper manufacturing had the highelsof labour
productivityamong the forest products subsectoi®4&t81per hour, including $5.95
per hour in pulp, paper and paperboard mills, at@Xdper hour in converted paper
product manufacturindgzorestry and logging also had high produggiwith output per
hour of $49.44 in 2007 much higher than the total economy averag&od product
manufacturing wathe lowestproductivity subsector, with output per hour of 8% but
even this is greater than the te¢é@lonomy average

Overall the labour productivity experience of the forest products sector has been
diverse. In productivity levels, the forest products sector and each of its constituent
subsectors are above the average for the Canadian economy. In terms of productivity
growth, the sector as a whole has not performed well in recent years; labour productivity
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growth in the sector slowed dramatically after 2000 and was well below the economy
wide average over the 20@D07 period. This slowdown is attributable to the collapse of
labour productivity in paper manufacturing; labour productivity growth remained above
average in forestry and logging and word products manufactiungrpary Tablé and
Chat 7). Firms in the forestrpducts sector are responding to a very difficult economic
situation by cutting back on hours worked. Except in paper manufacturing, real output
has been falling less than hours worked, resulting in labour productivity improvements.
Section five of thiseport explores several possible explanations for these trends.

vi. Capital Productivity

Capital productivitygrowthin the forest products sectarasfaster tharthe
economywide average between 2000 and 20®@mmary Tabl®& andChart8). While
totakeconomy capital productivity grew ly09per cent per year on average fra600
to 2007, capital productivity in the forest products sector advancetiiyper cent per
year.Unlike labourproductivity, capitalproductivitygrowth in the forest products sector
did not display significant differences across perjadgrewat practically the same rate
in the periodl9832000(2.77 per cent per yeasks it did after the year 2000t is
notewvorthy that capital productivity continued to grow in the forest products sector after
2000 while totaleconomy capital productivity growth had slowed to a crawl.

Among the subsectors that make up the forest products sector, paper
manufacturing experiendeghe most rapid capital productivity growth betw@@&d0and
2007 (423 per cent per year). Forestry and logging saw capital productivity increase by
0.85per cent per yearWood product manufacturingas the only subsector in which

Summary Table5: Capital Productivity , Forest Products Sector, Canadal983-2007

19892007 19892000 20002007

(compound annual growth rate, per cent)
All Industries, Total Economy 0.88 1.39 0.09
Forest Products Sector 2.76 2.77 2.74
Forestry and Logging 0.41 0.12 0.85
Wood Product Manufacturing 0.42 0.88 -0.31
Paper Manufacturing 4.13 4.07 4.23
1989 | 2000 2007

(Real GDP per $1,000 of capital stock)

All Industries, Total Economy 824 958 965

Forest Products Sector 703 950 1,147

Forestry and Logging 1,938 1,965 2,085

Wood Product Manufacturing 1,241 1,367 1,338

Paper Manufacturing 399 619 827

Source: Appendix Table 8b
Note: Capital productivity is real GDP per $1000 of capital stock, constant 2002 dollars, using geometric depre
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Chart 8: Capital Productivity, Forest Products Sector, Canada, Constant 2002
Dollars, 198-2007
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capital productivity declined over the period; it fell by 0.31 per cent per year. In the 1989
2000 period, capital productivity grew most rapgiai paper manufacturing (4.07 per cent
per year), while wood product manufacturing saw capital productivity grow by 0.88 per
cent per year. Forestry and logging saw capital productivity growth of 0.12 per cent per
year.

Overall, the forest productsaer has experienced much stronger capital
productivity growth than the Canadian economy as a whole. However, this improvement
in capital productivity has been the result of very weak real output growth coupled with a
declining real capital stock, espetyah paper manufacturing. These trends strongly
suggest that firms have been retiring their least productive capital assets resulting in a
smaller but more productive capital stock in the forest products sector. This hypothesis
will be investigated furthein section five of the report.

vii. Multif actor Productivity

Multifactor productivity(MFP)is a residual term that captures productivity
growth not associated with the growth of labour and capital inpuceamparison with
the rest of the Canadiatonomy, the forest products sector performay well in terms
of MFP growth betweer2000and 200 (Summary Tabl®). In the period from 2000 to
2007, the forest products sector experienced MFP growth of 1.41 per cent pexsiar,
above the totabconomy average of 0.60 per cent per year. Inddieithree subsecter
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Summary Table 6: Multifactor Productivity, Forest Products Sector, Canada, 1989
2007

19892007 19892000 20002007
(compoundannual growth rate, per cent)
All Industries, Total Economy 1.16 1.51 0.60
Forest Products Sector 1.87 2.23 141
Forestry and Logging 0.86 0.28 1.77
Wood Product Manufacturing 1.05 1.21 0.65
Paper Manufacturing 241 3.74 0.73

Source: Appendix Tadd 9, 9a, 9h9c, and 9d.

sawabove averag®lFP growth.MFP grewby 1.77per cent per yean forestry and
logging by 0.65per cent per yean wood product manufacturingndby 0.73per cent
per yeaiin paper manufacturing.

Overall, multifactor poductivity growth was slower after 2000 than in the 1989
2000 period. MFP in the forest products sector grew by 2.23 per cent per year in the
1990s, compared to 1.41 per cent per year after 2000. This slowdown was driven by a
significant decrease in theayvth rate of MFP in the paper manufacturing subsector, and
to a lesser extent in wood product manufacturing. In contrast, MFP accelerated sharply in
forestry and logging.

viii. Key Findings

This subsection highlightfie key trends uncovered in this #gation of
productivity in the forest products sectivom 2000to 2007 These key findingwvill
form the basis for the discussion of the drivers of productivity in the forest products
sector insection five

e The Canadian economy as a wholgrsw betveen 2000 and 200But the forest
products sector decliden terms of real outpyemploymentand capital stock

e Normally, productivity growth is driven by output growing faster thrgouts In
the forest products sectsince 2000the drivers ofroductivity growth have
workedin reverse. Real output is falling, ada isthe use oboth labour and
capital input§Chart9 andChart10). Inputs declined faster than output in the
sector as a wholepdabour and capital productivity growth rates were positive.

e Labour productivity grewnore slowly in the forest products sector thathim
Canadian economy as a whole over28602007 period.Over the same period,
capital and multifactor productivitgrowth were stronger in the sector than in the
Canadian economy as a whole.
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Chart 9: Labour Input, Output, and Productivity Growth , Forest Products Sector,
Canada, 19892007
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Labour productivity growth in the forest products segtas considerably slower
after 2000 than it was during the 198000 period. This slowdown was driven

by a collapse of labour productivity in the paper manufacturing subsector. The
growth rate ofdbour productivityn wood product manufacturing was essally

the same in both time periods, and labour productivity growth accelerated in the
forestry and logging subsector after 2000.

Capital productivitygrowth in the forest products sector was strbatip before
and after 2000This is largely attributale to paper manufacturing, whicaw

very strong growth in capital productivity both time periodsGiven declining
real output and declining capital stockisitikely that the capital productivity
improvements in paper manufacturivgredriven by tte retirement ofhe

S u b s elesspoodudtiseassetsleaving a smaller but more productive capital
stock.

Multifactor productivity growth, which measures changes in real output not
related to changes in hours worked or real capital stock, slowed cagniyi in
theforest products sectafter 2000but remained above tleeonomywide
averagePaper manufacturing saw a significant decline in MFP gromttie
MFP growthdeclined slightly in wood product manufacturing aadelerated in
forestry and loggig.
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Chart 10: Capital Input, Output, and Productivity Growth , Forest Products Sector,
Canada, Compound Annual Growth Rate per cent, 19892007
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e Overall, firms in the forest products sector have been adapting to adverse market

Forest Products Secto Forestry and Logging

00026861
£,002000¢

Wood Products

000¢686T
£,002000¢

Paper

conditions by reducing hours worked and retiring the least productive capital

stock. Since 2000, paper manufacturing has run into difficulty; it has been unable
or unwilling to reduce hours worked to fully offset a fall in demand. This situation
has adverselgffected labour productivity in paper manufacturing, and because of

this subsector 6s

mportance, i

B. Forest Products Sector Productivity Trends by Province

n

This sectiorexaminegproductivity trends in théorest pralucts sector by
province. For many provincedataareunavailablegrom Statistics Canada due to sample
size issues or out oéspecfor commercialkconfidentiality. Generally, this lack of data

affects provinces with small forest products sectors. Fasipres with larg forest

t he

products sectors, dagaeusually available for the period 192D07.%2 For this reason,

this section focuses on trends in provinfmesvhich substantial data are available.

12 Because only chained 20@@llar GDP data were available, it was not possible to produce estimates for the forest

products sector as a whole, since chaideltars are not additive across subsectors or industry groups. As well,
Statistics Canada does not publish chained 2002 dollar estimates for the GDP of the paper manufacturing subsector by

province. Rather, estimates of chained 2@062ar GDP for the twaonstituent industry group (pulp, paper and

ent

r
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Summary Table 7: The Importance of the Forest ProductsSectorby
Province, 2007

Forest Forestry and| Wood Product Paper
Products Logging Manufacturing | Manufacturing
Sector
Gross Domestic Product in Chained 2002 Dollars
Canada 26,481 5,303 10,999 10,179
NL . 63
PE . 7
NS . 99 . .
NB 1,552 328 429 795
QC 7,073 879 2,520 3,674
ON 5,947 644 2,042 3,262
MB . 53 270
SK . 9 209 .
AB 2,230 302 1,447 481
BC 8,826 3,018 4,426 1,382

As a Share of Canada, per cent

Canada 100.0 100.0 100.0 1000
NL . 1.2
PE . 0.1
NS . 1.9 . .
NB 5.9 6.2 3.9 7.8
QC 26.7 16.6 22.9 36.1
ON 22.5 12.1 18.6 32.0
MB . 1.0 2.5
SK " 0.2 1.9 .
AB 8.4 5.7 13.2 4.7
BC 33.3 56.9 40.2 13.6

Source: Appendix Tables 1a and &1D
Notes:
1... indicates that data were not available

2. Provinces may not sum to Canadian total because the chaiokat series
are not additive. Shares of Canada output should be seen as indicative o

paperboard mills and converted paper product manufacturing) are published. Even though these estimates are not
formally additive, they are summed in order to provide rough estimates for the paper manufadbsectpsu
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In 2007, the importance of the forest products sectoed@cross provinces
(Summary Tabl&). In terms of output, British Columbia had the largest forest products
sector in Canada, producing eterd of all output. Ontario and Quebec also had
important forest products sectors, prodgc22.5 per cent and 26.7 per cent of all sector
output in 2007. Alberta (8.4 per cent) and New Brunswick (5.9 per cent) had important,
but smaller, forest products sectors.

The output of the subsectors that make up the forest products industry ismpt eve
distributed. Ontario and Quebec produce respectively 32.0 per cent and 36.1 per cent of
all paper manufacturing output in Canada. British Columbia is more focused in forestry
and logging (56.9 per cent of Canadian output) and wood product manufa¢d@idg
per cent of Canadian output). Ontario (18.6 per cent) and Quebec (22.9 per cent) also had
significant share of wood product manufacturing output. Because four provinces
(Quebec, Ontario, Alberta, and British Columbia) dominate the output of trst fore
products sector in Canada, accounting for 91 per cent of output in 2007, and because data
are very limited for other provinces, this report focuses on trends in these four provinces.

Labour productivity in the forest products sector increased in twedbur
provinces over the period 20@0D07 ChartllandSummary Tabl&). In Alberta and
British Columbia, labour productivity growth in the forest products sector exceeded
average labour productivity grh in all industries. Quebec saw a decline in labour
productivity of 0.27 per cent per year in forest products, while Ontario saw labour
productivity contract by 0.42 per cent per year. This poor performance in central Canada
was attributable to the negad labour productivity growth in paper manufacturing, an

Chart 11: Labour Productivity in the Forest Products Sector, by Province, Chained
2002 Dollars per Hour Worked, 19972006
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Summary Table 8: Labour Productivity , Forest Products Sector, Canada, by Province,
Compound Annual Growth Rate, per cent, 2002007

: British
Canada Quebec Ontario | Alberta Columbia
All Industries, Total Economy 0.98 1.13 0.74 0.76 0.78
Forest Products Sector 0.38 -0.27 -0.42 2.74 1.60
Forestry and Logging 2.42 -0.20 0.15 2.08 341
Wood Product 1.48 1.64 1.89 3.60 1.66
Manufacturing
Paper Manufacturing -1.93 -2.48 -2.22 1.45 -1.72
Pulp, Paper and
Paperboard Mills -1.73 -3.94 0.63 . -1.49
Converted Paper Produc
Manufacturing -1.15 0.66 -3.05 . -4.20

Source: Appendix Tables 824, 825, 826, 829, and 830.

important industry in Ontario and Quebec relative to other provinces. In contiéish B

Col umbiadbs heavy concentration in wood produ
strong | abour productivity growth in all pro
relatively good growth performance. Labour productivity growth in forestiyi@gging

was mixed, performing strongly in Alberta and British Columbia, but relatively poorly in

Ontario and Quebec.

The level of labour productivitin the forest products sectearies considerably
by province as well, reflecting the differing compasitof the forest products sector
across provinceand crossrovince differences in labour productivity levels at the
industry level(Chart12). In 2007, labour productivity in the forest products sector was
highest in Alberta (82.12 per hour workedin chained 2002 dollars) and lowest in
Quebeq$4513 per hour worked).Ontario($46.08per hour) also performed poorly,
while British Columbia ($5.15per hour) performed relatively well. Turning to
subsectors, forestry and loggihgd the highest labour productivity in British Columbia
($62.58per hour) and the lowest in Quebe8§%1per hour). Wood product
manufacturing had the highest level of labour productivitlbrerta($60.71per hour)
and the lowest level in @@bec ($3@6 per hour). British Columbialso had fairly high
labour productivity in wod product manufacturing ($59.8@r hour).

Paper manufacturing exhibited a somewhat different pattern from wood product
manufacturing or forestry and logging. Labour produttiin paper manufacturing was
highest in Alberta ($72.58 per hour) and lowest in British Columbia ($37.06 per hour).
Al bertads outstanding | abour productivity | e
the pulp, paper, and paperboard mills industrygropu i n t hat i ndustry, Al
productivity of $108.96 per hour in 2005 (the latest year for which data are available) was
about three times higher than that of neighb
productivity in the other industry grouip the paper manufacturing subsector, converted
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Chart 12 Labour Productivity in the Forest Products Sector, Canada, by Province,
Output per Hour Worked, Chained 2002 Dollars, 2006

39 51 B Quebec
All Industries, Total 42.05 m Ontario
Economy 49.07
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Source: AppendiXables 824, 825, 826, 829, and 830.
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paper product manufacturing, wsimilar to those ofBritish Columbia and Ontario.

Chart13, Chart14, andChart15 offer a summary of the key findings of this
section and a graphical representation of the producpeitiormance of the forest
products sector across provinces. The size of the ball represents the relative importance of
a subsector, for exampl e, British Columbi ads
larger than that of Alberta, so the correspondingfbaBritish Columbia is much larger
than that for Alberta@hart13). The horizontal axis represents the level of labour
productivity in 2007 in chained 2002 dollars per hour worked. The vertical axis
represents labour produdti growth measured by the compound annual growth rate
from 2000 to 2007. To the extent that a forest products subsector is performing well, it
will be further to the right, further towards the top of the chart, and will be represented by
a larger ball.

On this basis we can see that the Quebec and Ontario are underperforming. In
forestry and logging Ontario and Quebec have lower levels of labour productivity than
Alberta and British Columbia, and they have been experiencing lower labour productivity
growth than Alberta and BC since 2000. Similarly, wood product manufacturing in
Ontario and Quebec is lagging in terms of labour productivity levels compared to British
Columbia and Alberta. Since growth rates have been similar, Ontario and Quebec have
not be@ closing the labour productivity gap with British Columbia. In paper
manufacturing Ontario and Quebec had higher levels of labour productivity than British
Columbia in 2007, but they lagged behind the smaller paper manufacturing subsector in
Alberta. Morever, Alberta was the only province to see its paper manufacturing sector
improve labour productivity over the past seven years.

Based on the trends observed in this section, three findings are particularly
noteworthy:

¢ Alberta has the smallest forggbducts sector of the top four forest products
producing provinces, but generally has high levels of labour productivity and has
seen robust labour productivity growth rates since 2000. Alberta has an
exceptionally high level of labour productivity in gapmanufacturing.

¢ Quebec and Ontario appear to face the greatest productivity challenges. Not only
do they have relatively large forest products sectors, but they underperform in
every subsector in terms of labour productivity growth and levels.

¢ British Columbia has the largest forest products sector in Canada, and by far the
largest forestry and logging and wood product manufacturing subsectors. These
subsectors have high levels of labour productivity. Wood product manufacturing
in the province saw strgngrowth after 2000. Paper manufacturing was less
successfulB C davour productivityin that subsectadeclinedto the lowest level
of any of the four provinces
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Chart 13: Labour Productivity Levels, Growth, and Real GDP, Foresy and
Logging, Canada, by Province, 20D
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Chart 15: Labour Productivity Levels, Growth, and Real GDP,Paper
Manufacturing, Canada, by Province, 2007
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I\VV. Forest Products Sector Productivity in International
Perspective

This partof the reporexamines trends in productivity in the forest products
sectorfrom an international pspective First, data on countries that are members of the
Organisation for Economic Cooperation and Development (OECD) are examined.
Second, the productivity performance of the United States is explored in more detail.

A. OECD Countries3

The forest prducts sector is important to the Canadéaonomy as it produde
more than 2 per cent of GDP in 2003. In most other G7 countries, inchirditgnited
Statesthe forest products sector produces less than 1 per cent of@GiaR16).
Finland and Swedetike Canada, are exceptiomoth have relatively important forest
products sectors, producing 5.94 per cent and 3.87 per cent of GDP respectively in 2003.
Every country examined has seen a decline in the importance of its faréstis sector
since 1979.

Chart 16: The Importance of the Forest Products SectorSelected OECD Countries,
Nominal Value Added of the Forest Products Sector as a Share of Total Economy,
per cent, 1979, 1990, and 2003
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Note: Figure for Norway is for 2002

13 The data used in this section are calculée€SLS fromthe Groningen Growth and Development Centre (GGDC),
60-Industry Database, September 2006, http://www.ggdc.net/, updated from O'Mahony and van Ark (2003). These data
are used because theffer comparability across countries. Unfortunately, the latest year for which these data were
generally available was 2003. Because GGDC data differ somewhat from Statistics Canada data used in the previous
part, the figures that appear in this secfmmCanada may be different from thdbat appeared earlier
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Chart 17: The Importance of Forest Products Subsectors, Nominal Value Added as
a Share Total Forest Products Sector Nominal Value Added, per cent, 2003
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The relative importance of the three subsectors of the forest products industry
differs from country to countryChart17). Interestingly, Canada is the only country
where wood product manufacturing and paper manufacturing are of roughly equal
importance. In Finland, France, Sweden, the United Kingdom, andniked&tates,
paper manufacturing is more important than wood product manufacturing. Also
interesting is the high relative importance of forestry and logging in Finland and Sweden,
the only two countries where this subsector was more important than wamhetipr
manufacturing.

In comparison with other countries, over the 12083 period, Canadzad the slowest

labour productivity growth in the forest products sedftaihe nine countries examined

(Summary Tabl® andChart18). Labour productivity in Canad:
grew at an annual average rate of 1.48 per cent in this period, while other countries with

major forest products sectors experienced greater labour productivity growth. For

exanple, labour productivity in the Fsh forest products sector grew by 2.98 per cent

per year between 1979 and 2003, while labour productivity in the United States expanded

by 1.77 per cenper year Sweden saw labour productivity in its forest productsose

grow by a brisk 3.60 per cent annually.

Unfortunately estimate®f labour productivityevelsin forest products
subsectorsannot be constructdzecause data on the relative prioésutput in different
countrieswhich are needed to adjust pric@se not available. As a result, our analysis
focuses only on growtrates.
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Summary Table 9: Labour Productivity Growth in the Forest Products Sector, Selected OECD

Countries, 19792003

. United United
Canada| Finland | France| Germany Italy Norway | Sweden Kingdom| States
Compound Annual Growth Rate, per cent
Forest Products Sector
19792003 1.48 2.98 2.56 2.66 3.79 3.28 3.60 2.07 1.77
19791990 1.73 3.13 3.75 2.62 4.90 5.11 2.55 3.35 2.46
19902000 1.32 3.21 1.46 2.90 3.44 3.13 4.65 0.49 0.48
20002003 1.09 1.62 1.90 2.00 0.98 -5.49 4.00 2.74 3.61
Forestry
19792003 0.12 3.97 0.19 1.15 7.49 4.38 5.46 451 4.50
19791990 2.48 2.54 2.35 4.64 15.65 8.91 3.26 3.32 4.75
19902000 -1.53 6.22 -4.09 -3.75 0.11 -0.14 7.73 3.44 2.93
20002003 -2.86 1.86 7.13 5.34 4.22 3.15 6.15 12.79 9.00
Wood Product Manufacturing
19792003 2.74 5.19 2.99 2.86 3.45 1.15 2.87 0.28 1.20
19791990 2.92 5.08 3.29 0.53 4.02 2.09 2.33 0.01 3.26
19902000 1.89 5.84 2.96 5.35 3.74 0.67 3.13 -0.25 -2.20
20002003 4.97 3.46 2.01 3.28 0.45 -1.57 3.99 3.06 5.31
Paper Manufacturing
19792003 1.21 5.38 2.47 2.59 2.46 5.47 1.78 3.25 1.05
19791990 0.34 5.75 3.35 2.82 2.28 6.51 1.86 5.71 0.76
19902000 2.96 6.19 2.43 3.12 3.10 5.53 1.16 0.95 1.03
20002003 -1.36 1.38 -0.52 -0.02 1.00 -0.38 3.54 2.06 2.20

Source: Appendix Tables 6608. Calculated by CSLS from Groningen Growth and Development Cesitre, Sy
Database, September 2006, http://www.ggdc.natfdated from O'Mahony and van Ark (2003)

Note:

2002 is the last for data were available for Norway
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Chart 18 Labour Productivity Growth, Forest Products Sector, Selected OECD
Countries, 19792003
Q9

m Forestry m Wood Product Manufacturing = Paper Manufacturing

Jiumtl

Canada*Finland France Germany Italy Norway Sweden United United
Kingdom States

Compound Annual Growth Rate, per
O P N W » 01 O N ©

Source: AppendiXables 60608

Note:

Figure for Norway is for the period ending in 2002
* Figures for Canada should not be compared to those that appeared in section Ill, because different data

sources are used.

It should also be notetiat international comparisons of productivity growth must
be interpreted with caution, because countries may have different mixes of the three
forest products subsectors. In Canada, for example, wood product manufacturing tends to
have a higher labour pradtivity growth rate than forestry and logging. Assuming for a
moment that wood product manufacturing has a higher labour productivity growth rate
than forestry and logging in all countries, it means that countries with relatively larger
wood product manaicturing subsectors would have higher labour productivity growth
rates in the forest products sector as a whole.

In the forestry subsector over the 1903 period, the fastest labour
productivitygrowth occurred intaly (7.49 per cent per year), Swed®.46 per cent per
year), the United Kingdom (4.51 per cent per year), the United States (4.50 per cent per
year) and Finland (3.97 per cent per year). Canada had anemic labour productivity
growth of just 0.12 per cent per year over the same pehiedlowest growth among the
nine countries

Forestry in Canada experienced especially weak labour productivity growth in the
1990s {1.53 per cent per year). Canada was not alone in having a decline in labour
productivity in the 1990s in the subsector. E@anGermany, and Norway also saw labour
productivity fall between 1990 and 2000. At the same time, labour productivity in
Sweden (7.73 per cent per year) and Finland (6.22 per cent per year) experienced
outstanding growth. The United Kingdom (3.44 per gamtyear) and the United States
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(2.93 per cent per year) also saw healthy labour productivity growth in the forestry
subsector.

From 1979 to 2003, labour productivity growth in wood product manufacturing
was most rapid in Finland at an average annualaB5.19 per cent. Canada experienced
a rate of growth of 2.74 per cent per year, quite similar to labour productivity growth
rates in France, Germany, and Sweden. Italy (3.45 per cent per year) had notably strong
labour productivity growth in wood produmanufacturing, while the United Kingdom
and United States saw fairly weak growth of 0.28 and 1.20 per cent per year respectively.

In the 1990s labour productivity growth in Canadian wood product manufacturing
(1.89 per cent per yeaslipped behind latur productivity growth in many other
countriesFinland, with annual growth of 5.84 per cent, and Germany, with annual
growth of 5.35 per cent, were the clear leaders.

In paper manufacturingthe 19290 0 3 peri od saw Canadads | a
growth at the slowest rate of the countries examined, with the exception of the United
States. Norway and Finland led the field with labour productivity growth in paper
manufacturing of 5.47 per cent per year and 5.38 per cent per year respeetarsie.
(2.47 er cent per year), Germany (2.59 per cent per year), and ltaly (2.46 per cent per
year) also did well, while in the United Kingdom labour productivity grew by 3.25 per
cent per year. Interestityg Sweden saw relatively slow labour productivity growth in
paper manufacturing, just 1.78 per cent per y8all, this wasbetter than either Canada
or the United States.

In paper manufacturinghe 1990s broadly reflected trends observed over the
longer 19792003 period. Canada did fairly well, with labour puotivity expanding by
2.96 per cent per year. But Finland (6.19 per cent per year) and Norway (5.53 per cent
per year) continued to lead the field. The United Kingdom (0.95 per cent per year) and
the United States (1.03 per cent per year) continued to lag.

What conclusioacan be drawn from this overview of labour productivity trends
in selected OECD countries?

e In comparison with otherhighncome countri es, Canadabs |
performance in the forest products sector has been Beakeen 197@nd 2003,
Canada had the slowest labour productivity growth of the nine countries
examined.

e Relative to the other eight countri€anada performed especially poorly in
forestry, where productivity has been declining in recent years.

e Canadads pnevodd prodocamanuéacturing productivity growth was
fairly average by international standards, but was better than that of the United
States.
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¢ In paper manufacturinGanada generally had weak labour productivity growth by
international standardsver the19732003 periogalthough in the 1990s the
performance was average.

B. The United States

Because more information @vailable on the United Statdhis section presents a
more upto-datecomparison of théabourproductivity performance of the woguloduct
manufacturing and paper manufacturing subsectors in Canada and the United States.
Interested readers may wish to consult Appendix Il, which provides a detailed discussion
of trends in key indicators (output, hours worked, investment, labour pratiyctapital
productivity and multifactor productivity) for these two subsectors in the United States.

Summary Tabld 0shows that the United States has had a different experience
than Canada since 1989 in wood product manufexgt and paper manufacturing. In
both countries, labour productivity growth in wood product manufacturing accelerated
after 2000. This acceleration was more dramatic in the United States, where growth
increased from a weak 0.68 per cent per year duren@380s to 3.30 per cent per year
between 2000 and 2006. In Canada the acceleration was from 1.39 per cent per year in
the 1990s to 3.03 per cent per year.

In paper manufacturing Canada and the United States followed divergent paths.
From 2000 to 2006abour productivity in Canada has declined on average by 2.43 per
cent per year, while in the United States paper manufacturing labour productivity grew by
3.05 per cent per year. This performance was a collapse for Canada from the brisk 3.55
per cent per&ar rate of labour productivity growth in the 1990s, but a significant
improvement for the United States, which managed only 1.79 per cent per year labour
productivity growth in the period from 1989 to 2000.

Summary Table 10: Labour Productivity, Wood Product and Paper Manufacturing,
Canada and the United States, Compound Annual Growth Rate, per cent, 1989
2000 and 20062006

19892000 20002006
Canada) United States| Canada United States
All Industries* 1.60 2.10 1.05 2.68
Wood Product Manufacturing 1.39 0.68 3.03 3.30
Paper Manufacturing 3.55 1.79 -2.43 3.05
Pulp, Paper, and Paperboard Mills . 2.90 -2.18 4.46
Converted Pr_;lper Product 107 162 241
Manufacturing

Source: Appendix Tables 5, 905, and 905a
*Note: Total economy in Canada, business sector in the United States
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V. Factors Influencing Productivity in the Forest Products
Sector

This partof the reporbfferspotential explanationfor the productivity
performance of the forest products sechat tvas described section threelt begins by
setting out the overall approach to identifying productivity growth drivers, then discusses
each of the potential drivers with a view to which offer the most promising hypotheses
for the productivity perforrance of the forest products sectors in Canada.

A. Sources of Productivity Growth

I. The Seven Key Drivers of Productivity

The drivers of productivity are multiple and a vast number of factors can
indirectly affect the productivity performance of a secBharpe (2002) identifies the
following seven determinants of productivity growth:

e Rate of technical progressletermined by the rate of developing new product and
process innovations and the pace of diffusing those innovations.

¢ Investment in physical p#tal such as machinery and equipment and structures.
The more capital a worker has to work witie greater the output he can
produce. It is estimated that 80 per cent of technical change is embodied in new
capital equipment, particularly machinery. With gross investment, technical
progress would be all but impossible.

¢ Quality of the workforceincludingaverage educational, training, and experience
levels. Literacy and numeracy skills as well as technical skills are essential if an
industry is to berfé from technical advances and make effective use of
machinery.

e Size and quality of the natural resource bdsa. example, large quantity of
easily exploited and high quality timber could be expected to increase the
productivity of a logging operation.

¢ Industrial structure and intersectoral shifssnce the aggregate level of labour
productivity is a weighted average of industry labour productivity levels, where
weights are the labour input shares.

e The macroeconomic environmemtaggregate demand cotidins defined by the
size of the output gap and the relationship between actual and potential output
growth. Prolonged periods of insufficient demand can have a negatiwelong
effect of productivity growth.

e The microeconomic policy environmentoadly defined as the policies that affect
behaviour at the firm level, including trade policy, tax policy, industrial policy,
competition policy, and policies on intellectual property, regulation and foreign
ownership.
































































































































































































