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A Detailed Analysis of  
the Productivity Pe rformance of  

the Canadian Forest Products Sector  
 
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.  Labour productivity in the sector grew by 0.38 per cent per year 

between 2000 and 2007, below the economy-wide average of 0.98 per cent per year over 

the same period.  This sub-par performance is entirely attributable to the paper 

manufacturing subsector, where labour productivity has collapsed since 2000.  The other 

two subsectors within the forest products sector ï forestry and logging and wood product 

manufacturing ï experienced above average productivity growth over the 2000-2007 

period, but much of this improvement 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 sectorôs real output decreased by 1.34 per cent per year and total 

profits across the sector fell precipitously.  The long-run decline of the sector as an 

employer of Canadian workers and a contributor to Canadaôs GDP continued.  In 

response to this crisis, firms 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 0.38 per cent over the 2000-2007 period, even lower than the economy-wide 

average of 0.98 per cent. 

 

 This sub-par productivity performance is entirely attributable to the paper 

manufacturing subsector, where growth of labour and multifactor productivity sharply 

declined after 2000.  The other two subsectors within the forest products sector ï forestry 

and logging and wood product manufacturing ï performed better.  Forestry and logging, 

in particular, had strong growth in labour, capital, and multifactor productivity.  

However, much of this improvement came from cuts in inputs that exceeded cuts in real 

output.  Given that the three subsectors exhibited different productivity trends over the 

period, each subsector requires its own set of explanations. 

 
Forestry and Logging 
 

 The forestry and logging subsector saw strong productivity growth between 2000 

and 2007: 2.42 per cent per year in labour productivity, a marked improvement over its 

annual growth rate of 0.38 per cent between 1989 and 2000.  In all three measures of 

productivity growth ï labour, capital, and multifactor ï the 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, 

led to the subsectorôs strong labour productivity performance.  At the same time, capital 

productivity increased as the capital stock declined faster than output.   

 

Forestry and logging faces challenges.  Cutting inputs faster than output falls is 

not a sustainable long-run source of productivity growth.  Although the subsectorôs R&D 

is of high quality, R&D spending by forestry and logging firms is far below the total-

economy average and has not been increasing in recent years.  The subsectorôs relatively 

low capital depreciation rate, combined with its negative net investment since 2000, 

suggests that the sector is using much old capital equipment that does not embody the 

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. 
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Wood Product Manufacturing 
 

 The wood products manufacturing subsector accounts for the largest share of the 

output in the forest products sector. Wood product manufacturing saw above average 

labour productivity growth between 2000 and 2007: 1.48 per cent per year, essentially 

equal to its average rate of 1.39 per cent in the 1990s. This 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 subsector.  Unlike 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 2000-2007 period as output fell slightly faster than the capital stock. 

 

Paper Manufacturing 

Paper manufacturing presents the most interesting and puzzling trends.  Labour 

productivity declined by 1.93 per cent per year over the 2000-2007 period, a dramatic 

decline from its annual growth rate of 3.55 per cent in the 1990s. On 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 hours 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 reason, 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? One potential explanation may lie in government policies that 

encourage firms to maintain inefficient capacity so as to maintain workersô jobs.   

 
Where to Now?  

The Canadian forest products sector currently faces great challenges but also great 

opportunities. In 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 has 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 is undergoing 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 to ensure the long-term viability of 

the sector. At the same time, investment in Canadaôs forest products sector will only 

occur if the likely return is higher than elsewhere in the world economy. The federal and 

provincial governments must assist the sector in adjusting 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 
 
I. Introduction  
 

The forest products sector in Canada has faced hard times since 2000.  Between 

2000 and 2007, the sectorôs real output decreased by 1.34 per cent per year and total 

profits across the sector fell precipitously.  The long-run decline of the sector as an 

employer of Canadian workers and a contributor to Canadaôs GDP continued.  In 

response to this crisis, firms 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 0.38 per cent over the 2000-2007 period, even lower than the economy-wide 

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 logging subsector achieved growth of 2.42 per cent per 

year in labour productivity over the 2000-2007 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 more than kept pace with reductions in real output 

resulting from declining demand. Wood product manufacturing also experienced labour 

productivity growth above the economy-wide average; productivity growth in that 

subsector was 1.48 per cent per year between 2000 and 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 cent per year over the 2000-2007 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 productivity trends in the Canadian 

forest products sector since 2000.  The remainder of the report is organized as follows.  

Section two discusses definitions, concepts, and measurement issues related to 

productivity analysis, as well as data sources.  Section three outlines trends in labour, 

capital, and multifactor productivity in the three industries that make up the Canadian 

forest products sector.  The fourth section provides comparisons between the forest 

sectors of Canada and other countries, with emphasis on important competitors Finland, 

Sweden, and the United States.  Section five identifies factors that influence productivity 

growth in the forest products sector and discusses the role these factors have played in the 

recent evolution of productivity in the sector 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 Jean-Francois Arsenault and Alexander Murray for contributions to the report. 
2 A comprehensive set of data tables for this report are posted at the CSLS web site: http://www.csls.ca. 
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II. Definitions,  Concepts, Measurement Issues , and Data 
Sources 
 
 This section discusses definitions and concepts relevant for productivity analysis 

in the forest products sector.  It then addresses general issues in productivity 

measurement and outlines the data sources utilized in this report. 

 
A. Definitions  
 

Statistics Canada classifies establishments
3
 according to the North American 

Industry Classification System (NAICS). NAICS classifies establishments into industries 

based on the similarity of their production processes. NAICS has a hierarchical structure 

that divides the economy into 20 sectors, identified by 2-digit codes. Below the sector 

level, establishments are classified into 3-digit subsectors, 4-digit industry groups, and 5-

digit industries. At all levels the first two digits always indicate the sector, the third digit 

the subsector, the fourth digit the industry group, and the fifth digit the industry. 

 

 
                                                 
3 ñThe 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 homogeneous unit of production 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 cost of materials and 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, producing units may be 

grouped. An establishment comprises at least one location but it can also be composed of many. Establishments may 

also be referred to as profit centres.ò (Statistics Canada, 2007) 

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  Forest 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 Manufacturing  

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

 

Source: Statistics Canada, 2007. 
Note: See Appendix I for a complete description of the industries that make up the forest products 
sector. 
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The forest 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).
4
  

 

Forestry and logging (NAICS code 113) is a subsector composed 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 forestry and logging 

subsector from the crop production subsector, where output might be similar, but 

production cycles are shorter. For example, the production of Christmas trees is classified 

as crop production, part of agriculture, because the production cycle is less than 10 years. 

Statistics Canada (2007) also notes that, except when undertaken on a very small scale, 

forestry and logging involves unique machinery and equipment, reflecting the unique 

production process of the subsector. The subsector also includes the gathering of forest 

products such as moss and bark. 

 

Wood product manufacturing (NAICS code 321) is a subsector that includes 

establishments engaged in sawing logs into lumber, preserving wood products, and 

making products that improve the natural characteristics of wood (for instance, plywood, 

veneer, reconstituted wood panels, and engineered wood). Another industry in this 

subsector is millwork, wherein establishments use wood-working machinery like planers, 

jointers, lathes and routers to shape wood. 

 

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 the forest products sector should be interpreted with caution. The 

                                                 
4
 There are three notable exclusions from the forest products sector as defined in this report. The ñsupport activities for 

forestryò industry group (NAICS code 1153), which includes forest fire fighting services, log hauling in the bush (i.e., 

within the logging limits), forestry pest control services, reforestation services, timber cruising, and timber valuation, is 

excluded due to lack of data. Also for lack of data, the forest products trucking industries are excluded (NAICS codes 

484223 (local) and 484233 (long-distance)). These industries include establishments engaged in the trucking of logs, 

timber, and pulpwood to mills and the trucking of lumber and woodchips. To the extent that these industries have 

changed in size (measured by either employment or output) or have experienced changes in productivity that differ 

from the rest of the forest products sector, their exclusion could have an impact on the analysis presented in this report.  

 

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

for forestry. These 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 4c). Between 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 consider ñforestry.ò Unfortunately, there is little 

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. 
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heterogeneity of the forest products sector partly explains why it is not one of the 20 

sectors of the economy defined by NAICS. 

 

This heterogeneity also demonstrates the limitations of a classification system like 

NAICS that classifies establishment on the basis of similarity 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 adds to this disconnect, since they are likely 

operating in all of the subsectors that this report combines to make up the forest products 

sector.  

 

The problem in analyzing aggregate productivity trends for the forest products 

sector is that very different forces might be driving productivity in the different 

subsectors. Both wood product manufacturing and paper manufacturing are part of the 

manufacturing sector (NAICS codes 31-33) because they physically or chemically 

transform materials or substances into new products. 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 imposes new regulations on logging. Such 

regulations might have a significant productivity impact on the forestry and logging 

subsector, but may have no impact on the wood product manufacturing subsector. 

Because of these definitional issues, interpreting productivity in the aggregate forest 

products sector can be challenging. In order to avoid misinterpretation, this report will 

analyze not only the aggregate forest products sector but also each of the three constituent 

subsectors.  

 
B. Productivity  Concepts5 
 

 Productivity is the key factor that determines living standards in the long run. 

Without growth in the amount each worker can produce, there would be no increase in 

real wages and incomes (CSLS, 2004). It is therefore productivity growth that drives 

long-run increases in living standards, as measured by real GDP per capita. When 

discussing productivity, there are two important factors to consider.  The first is whether 

productivity is measured using partial productivity or multifactor productivity.  The 

second is whether productivity is measured in current or constant dollars. 

 

There is a fundamental distinction between partial and multifactor productivty 

(MFP).
6
 Partial productivity refers to the relationship between output and a single input, 

such as labour or capital. This report provides estimates of both labour productivity (the 

most commonly used measure of productivity) and capital productivity. It is important to 

note that growth in labour productivity is not attributed solely to changes in labour effort. 

Other factors that affect labour productivity include capital accumulation, technical 

                                                 
5 This section draws on CSLS (2003), CSLS (2004), and Sharpe (2007). 
6 Multifactor productivity (MFP) is also referred to as total 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, 2005 and Sharpe and Arsenault, 2009). 
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change, and the amount of capital each worker has to work with. MFP attempts to 

measure how efficiently all factors of production are used in the production process. MFP 

growth is measured as the difference between output growth and combined input growth, 

and thus captures the residual effects of elements of the production process such as 

improvements in workforce skills, compositional shifts, improvements in technology and 

organization, and increasing returns to scale. 

 

Productivity can be expressed either in growth rates or in levels. Economists most 

often focus on productivity growth rates, which are based on constant-price measures of 

output and productivity to reflect increases 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 as these estimates capture changes in 

relative prices. Current- and constant-dollar productivity levels can sometimes move in 

opposite directions because of relative price swings.  This sort of price information may 

be important for some business purposes, but in the economic analysis of a sectorôs 

productivity, it is proper to consider productivity as a real concept rather than a nominal 

one.  This report therefore makes use of constant-dollar 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 official estimates 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 levels up to the year 2007. 

 

The analysis in this report focuses on the 2000-2007 period so as to emphasize 

recent trends. The 1989-2000 period is also analyzed for comparison.
7
  The choice of 

time periods is motivated by the fact that they are both cyclically neutral.  Growth rates 

calculated over these periods minimize the effects of short-term fluctuations driven by the 

business cycle; they better reflect long-term trends, which are more relevant in 

productivity analysis.
8
  

                                                 
7 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.  Estimates of labour 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 cyclically-neutral time periods; see the discussion 

above.  Incidentally, this is also the reason we include 2000 in both time periods: to have two periods that run peak-to-

peak over the business cycle.  Results would not be qualitatively different if we used, for instance, 1989-1999 and 

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 

cent in 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.  
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Statistics Canada publishes two sets of data 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 is more accurate, 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 up-to-date (to 2008 instead of 2007) and detailed data. Given that the most 

recent period under analysis is the cyclically neutral 2000-2007 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 1979-2003.   

 

For details regarding the specific data series used in this report, look to the 

appendix tables. 

 

D. Measurement  Issues 
 
 The quality of productivity estimates can be no better than the quality of the data 

on which they are based. Productivity estimates are constructed from data on current 

dollar output, price deflators, capital input, and labour input. 

 

i. Curren t Dollar Output  
 

Since the forest products sector produces output that is sold in the market there is 

no ambiguity concerning the appropriate measure of the sectorôs output as there often is 

in non-market industries such as health care and national defence. In addition, the output 

of the sector can be measured in physical terms, such as board feet of lumber or tons of a 

particular quality of newsprint. Price data is also relatively reliable due to the physical 

nature of the sectorôs output. 

 

Statistics Canada rates the quality of input and GDP data from the input-output 

tables for each NAICS industry. The latest input-output tables are available for 2003-

2004 (Statistics Canada, 2008).
9
 For the forestry and logging subsector, GDP data were 

rated B, or reliable, while in both wood product manufacturing and paper manufacturing 

                                                                                                                                                 
In any case, 2008 data would 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 be short-term 

phenomena that will be reversed by economic recovery.  
9 The highest quality rating of ñAò or ñmost reliableò was assigned to data sets with the largest sample size and smallest 

under-coverage requiring indirect estimation of missing data.  A rating of ñBò or ñreliableò was assigned to data sets 

that had some, but not all, of the attributes of an ñAò rating.  The lowest quality rating ñCò or ñacceptableò wass 

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

samples. 
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they were rated A, or most reliable. Given these ratings, this report assumes that output 

data for the forestry products sector are generally reliable.  

 
ii. 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, current-dollar 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 input) should 

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 output quality.  Prices and 

quality change over time, and indeed, some price changes are driven by quality changes.  

It is necessary to disentangle quality-driven price changes from pure price changes such 

as general inflation.  To continue with the chair factory example, suppose that the quality 

of the chair produced increased by 10 per cent and so did the price, with no change in the 

number of hours of work necessary to produce it.  Statisticians will consider that the real 

price of chairs has remained constant (that is, the price increase was entirely due to an 

increase in quality), and productivity will have increased by 10 per cent. In this case, the 

entire increase in current dollar output (number of chairs times the price per chair) will be 

accounted for by productivity increases. If, however, the 10 per cent price increase was 

not accompanied by a change in quality, productivity will remain unchanged even though 

the revenue obtained for each door chair increased 10 per cent. In the latter case, the 

entire increase in current dollar output is accounted for by pure price changes.  It is this 

sort of change in current-dollar output that is eliminated through the use of a price 

deflator. 

 

iii. Capital Input  
 

 The quality and quantity of capital that firms use in the production process is a 

key determinant of productivity. Capital 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 estimates shed light on how much new capital is 

entering a sector, whereas net real investment data (net of depreciation) show whether a 

sectorôs capital stock is growing or shrinking. 

 
iv. Labour Input  

 
 In the CPA, Statistics Canada estimates hours worked by first estimating average 

annual hours per job and the number of jobs by province, industry, and class of workers. 

The volume of hours worked is then obtained by multiplying these two estimates 

(Maynard, 2005). Firms (that is, establishments) are surveyed using the Survey of 

Employment, Payroll and Hours (SEPH), while households are surveyed using the 



8 

 

Labour Force Survey (LFS).
10

 Because the coverage of the LFS is more comprehensive 

(e.g. it includes self-employed workers), the CPA uses this source as the main indicator 

of the number of jobs in the economy. However, Statistics Canada believes that the SEPH 

provides a more accurate classification of jobs according to industry, because firms 

responding to the SEPH tend to be more knowledgeable about their industry 

classification than workers responding to the LFS. As a result, SEPH data are used to 

allocate hours worked to specific industries.   

  

                                                 
10 LFS excludes the Armed Forces, Indian Reserves, and, in the past, the Territories. The CPA hours worked estimates 

make adjustments for these exclusions. 
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III. Productivity Trends in the Forest Products Sector in 
Canada 
 

 This part of the report is divided into two sections. The first reviews trends in the 

forest products sector at the national level, for the aggregate forest products sector and 

the three subsectors. The second section explores productivity trends in the forest 

products sector by province. The focus of this report is on the years since 2000, but data 

from earlier periods are also discussed so as to provide context. Each section includes a 

concluding sub-section 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 constituent subsectors: forestry and logging, wood product manufacturing, 

and paper manufacturing. First, we outline long-run trends in nominal output to provide 

context for the remainder of this report. We then examine each of the elements of 

productivity estimates: real output, labour input, and capital input. Then, trends in labour 

productivity, capital productivity, and multifactor productivity are explored. Finally, key 

findings are summarized. 

 

i. Nominal Output (GDP)  
 

 The forest products sector in Canada is in long-term decline in terms of its share 

of total economy GDP. Chart 1 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 

entire Canadian economy. As will be seen in the next section, this does not mean that 

output has fallen in an absolute sense; rather, it indicates that the rest of the Canadian 

economy has grown at a faster pace than the forest products sector.  

 

 As a whole, the 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 

manufacturing have seen their shares of total economy GDP fall by more than half since 

1961. In that year, paper manufacturing produced 2.5 per cent of GDP; in 2004 the 

subsector produced only 0.9 per cent of GDP. In forestry and logging the fall was from 

1.3 per cent to 0.5 per cent of GDP. Only wood product manufacturing has increased its 

share of GDP; it grew from 1.0 per cent of GDP in 1961 to 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 the early 1990s.  These patterns reflected 

poor overall economic conditions, which affected the forest products sector more than 

other sectors.  
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Chart 1: Nominal GDP, Forest Product Sector as a Share of Total Economy, Per 

Cent, 1961-2004 

 
 

i i . Real Output  (GDP) 
 

 The real output of the forest products sector has grown more slowly than the 

economy as a whole over the past twenty years, but its output growth performance has 

been especially poor in recent years (Chart 3 and Summary Table 1).  The 2000-2007 

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 products subsectors; average annual output 

growth was -0.94 per cent in forestry and logging, -0.57 per cent in wood product 

manufacturing, and -2.32 per cent in paper manufacturing.  To put this poor performance 

in context, note that growth in total Canadian real GDP over the 2000-2007 time span 

averaged 2.58 per cent per year.   

 

The forest products sectorôs post-2000 performance sharply contrasts with its 

experience over the 1989-2000 period.  During that period, real output in the forest 

products sector grew 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 products sector was once again below average in terms of output growth ï the 

output of the total economy grew by 2.72 per cent per year over the period ï but its 

performance was not as bleak as it would be in the 2000-2007 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 industry-level output data are available for the 2000-2007 period, and 

they reveal that real output growth has been diverse even within the three subsectors that 
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Chart 2: Real GDP, Forest Products Sector, Millions of  Constant 2002 Dollars, 

1986-2007 

 
 

 

Chart 3: Annual Growth Rates of Real Output in the Forest Products Sector, 

Canada, 1989-2000 and 2000-2007 
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Summary Table 1: Real Output in the Forest Products Sector, Canada, Compound Annual 

Growth Rates, per cent, 1989-2007 

  1989-
2007 

1989-
2000 

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 Wood Product 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 Container 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 Manufacturing .. .. 1.53 

 
Source: Appendix Table 1a 

 

make up the forest products sector (Summary Table 1).  While real output contracted in 

the wood product manufacturing subsector as a whole, the contraction was centered in 

sawmills and wood preservation industries (-1.94 per cent per year) and the veneer and 

plywood mills industry (-2.85 per cent per year). Other industries within the subsector did 

relatively well. Wood container and other wood product manufacturing saw real output 

expand by 2.53 per cent per year, in line with total economy GDP. Structural wood 

product manufacturing exhibited outstanding real output growth of 8.88 per cent per year.  

 

Paper manufacturing also saw a variety of performances from its constituent 

industries over the 2000-2007 period. The real output of pulp mills contracted by 2.61 per 

cent per year. Newsprint mills (-6.08 per cent) and paperboard mills (-4.83 per cent) saw 

steep annual declines in real output. Paperboard container manufacturing also suffered 

with an average annual decline of 2.21 per cent. Bright spots in the paper manufacturing 

subsector were non-newsprint 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 per year), and stationery 

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 has seen real 

output contract. This contrasts with the 1989-2000 period, in which the sectorôs output 

growth was weak but nevertheless positive. There have been winners and losers since 

2000 among the industries that make up the sector. Notably, structural wood product 

manufacturing grew very quickly, while newsprint and paperboard mills saw output 

contract most severely. 

   

ii i . Labour Input ( Jobs and Hours Worked ) 
 

 This subsection reviews trends in labour input in the forest products sector. 

Labour input can be expressed in number of workers or number of hours worked. Hours 

worked is more accurate, since the average number of hours worked per worker can 

change over time. After this section of the report, hours worked is used as the measure of 

labour input.  However, it remains important to examine data on the number of workers 

because employment is an indicator of the importance of the sector in Canadiansô 

everyday lives and because trends in employment provide insight into the reasons 

underlying changes in total hours worked. 

 

 There were 280,277 jobs in the forest products sector in 2007, essentially 

unchanged from 272,314 in 1961.  The long-run stability of the absolute number of jobs 

has lead to a steep decline in the forest products sectorôs share of employment in the 

Canadian economy; the sector accounted for 4.23 per cent of Canadian jobs in 1961, but 

only 1.64 per cent in 2007 (Chart 4).  The sectorôs share of Canadian employment 

declined by 2.04 per cent per year over the full 1961-2007 period.  The rate of decline 

was slower over the 1989-2000 period ï a mere 1.45 per cent per year ï but 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 

subsectorôs share of Canadian employment remained constant at 0.94 per cent, while the 

share of paper manufacturing declined by 2.87 per cent per year.  As a result, wood 

manufacturing 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; over the 2000-2007 period, wood manufacturingôs share of Canadian 

employment declined by 3.81 per cent per year ï faster than the annual 2.19 per cent 

decline in the paper manufacturing subsectorôs share. 

 

Meanwhile, the forestry and logging subsector continues to account for the 

smallest share of employment; it provided 0.30 per cent of Canadian jobs in 2007, down 

from 1.23 per cent in 1961 and 0.42 per cent in 2000.  Over the 2000-2007 period, the 

4.70 per cent annual decline in the forestry and logging subsectorôs share of Canadian 

employment was the fastest among the three subsectors.   
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Chart 4: Number of Jobs in the Forest Products Sector as a Share of the Total 

Economy, Canada, 1961-2007 

 
 

Total hours worked in the forest products sector have seen a slow decline over the 

past 45 years, averaging -0.25 per cent per year over the period 1961-2007 (Chart 5).  

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 sector (Summary Table 2).  Average 

annual per-worker 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 hours worked increased by 1.58 

per cent per year in the economy as a whole over the 2000-2007 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 by 3.28 per cent per 

year between 2000 and 2007, significantly faster than their annual decline of 1.02 per 

cent over the 1989-2000 period.  Wood product manufacturing is the only one of the 

subsectors in which total hours worked were greater in 2007 than in 1961. However, 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 2000-2007 period, a sharp reversal 

from the sectorôs positive growth of 1.43 per cent per year between 1989 and 2000.   

 

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 subsector experienced 

between 1989 and 2000.   The industry-level data show that the post-2000 decline is 

entirely attributable to the pulp, paper, and paperboard mills industry; hours worked in 

converted paper product manufacturing actually increased by 1.07 per cent per year.  
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Summary Table 2: Total Hours Worked, Forest Products Sector, Canada, Compound Annual 

Growth Rates, per cent, 1989-2007 

 1989-
2007 

1989-
2000 

2000-
2007 

All Industries, Total Economy 1.29 1.11 1.58 

Forest Products 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 Manufacturing .. .. 1.07 
 Source: Appendix Table 4 

 

 

 

Chart 5: Total Hours Worked, Forest Products Sector, Canada, Index 1961= 100, 

1961-2007 
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Overall, trends in hours worked tell the same story as trends in GDP and employment: the 

forest products sector as a whole is 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 rate.
11

 Real capital stock in the forest products 

sector in Canada declined between 2000 and 2007 at an average annual rate of 3.97 per 

cent (Summary Table 3).  In contrast, it had declined by only 1.11 per cent per year over 

the 1989-2000 period.  The sectorôs experience in the past two decades has been the 

opposite of the economy-wide 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.  

 

The real capital stock of the forest products industry increased in the 1980s, 

driven by significant net capital investments in the paper manufacturing subsector (Chart 

6).  Since the early 1990s, the stock of real capital in paper manufacturing 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 level of the late 1960s, and less than 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 1989-2000 period, capital growth in the subsector 

averaged 1.95 per cent per year. Since then, the real capital 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, 1989-2007 

 1989-
2007 

1989-
2000 

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 

 

                                                 
11 Geometric depreciation assigns more depreciation to a capital asset in the early years of its service life than later in 

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 uses deflators to 

adjust the capital for the changing prices and quality of capital goods created or purchased.   



17 

 

 

Chart 6: Real Capital Stock in the Forest Products Sector as a Share of the Total 

Economy, Canada, 1981-2007 

 
 

 

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 in Canada grew by 1.60 per cent per year over the 1989-2000 period, but 

productivity growth declined to 0.98 per cent per year in the 2000-2007 period (Summary 

Table 4).  However, the decline in the forest products sector was more pronounced.  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 sectorôs labour productivity growth collapsed to 0.38 per cent per year.   

 

The sectorôs productivity slowdown can be traced to the paper manufacturing 

subsector.  The growth rate of labour productivity in that subsector was a robust 3.55 per 

cent per year over the 1989-2000 period, but it plummeted to -1.93 per cent per year over 

the 2000-2007 period ï 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 both periods, averaging 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 1989-2000 to 2.42 per cent per year over 2000-2007.  Paper manufacturing 

constitutes a substantially larger share of the forest products sector than forestry and 

logging, both in terms of output (Chart 2) and labour inputs (Charts Chart 4 and Chart 5), 

so the  
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Summary Table 4: Labour Productivity,  Real GDP (Constant 2002 Dollars) per Hour 

Worked, Forest Products Sector, Canada, 1989-2007 
  1989-2007 1989-2000 2000-2007 

 (compound annual growth rate, 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 Mills .. .. -1.73 

Converted Paper Product  
Manufacturing 

.. .. -1.15 

    

 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 Mills .. 63.24 55.95 

Converted Paper Product  
Manufacturing 

.. 43.59 40.19 

 
Source: Appendix Table 5 

 

productivity collapse in paper manufacturing outweighed the gains elsewhere in the 

forest products sector.     

 

 As noted above, labour productivity growth in forestry and logging was higher in 

the 2000-2007 period than in the 1989-2000 period.  In both the 1990s and the 2000s 

labour productivity 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 because real output grew faster 

than hours worked; after 2000, 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 of 1.93 per cent per year. The decline in  
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Chart 7: Labour Productivity,  Forest Products Sector, Canada, Constant 2002 

Dollars, 1989-2007 

 
 

 

labour productivity in paper manufacturing from 2000 to 2007 was divided roughly 

equally between both industry groups. In the converted paper 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 in pulp, 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 in the forest products sector exceeded the economy-wide 

average in 1989, 2000, and 2007 (Summary Table 4). Labour productivity in the forest 

products sector was $47.77 per hour in 2007 (in constant 2002 dollars) in comparison to 

$41.26 in the economy as a whole. Paper manufacturing had the highest level of labour 

productivity among the forest products subsectors at $49.81 per hour, including $55.95 

per hour in pulp, paper and paperboard mills, and $40.19 per hour in converted paper 

product manufacturing. Forestry and logging also had high productivity, with output per 

hour of $49.44 in 2007 ï much higher than the total economy average.  Wood product 

manufacturing was the lowest-productivity subsector, with output per hour of $45.32, but 

even this is greater than the total-economy 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 

30

35

40

45

50

55

60

1989 1991 1993 1995 1997 1999 2001 2003 2005 2007

D
o

lla
rs

 p
e

r 
H

o
u

r 
W

o
rk

e
d

Paper Manufacturing
Forest Products Sector
Wood Product Manufacturing
Forestry and Logging

Source: AppendixTable 5
Note: Labour productivity is real GDP per hour worked



20 

 

growth in the sector slowed dramatically after 2000 and was well below the economy-

wide average over the 2000-2007 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 manufacturing (Summary Table 4 and 

Chart 7).  Firms in the forest products 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 this report explores several possible explanations for these trends.   

 

vi. Capital Productivity  
 

 Capital productivity growth in the forest products sector was faster than the 

economy-wide average between 2000 and 2007 (Summary Table 5 and Chart 8). While 

total-economy capital productivity grew by 0.09 per cent per year on average from 2000 

to 2007, capital productivity in the forest products sector advanced by 2.74 per cent per 

year. Unlike labour productivity, capital productivity growth in the forest products sector 

did not display significant differences across periods; it grew at practically the same rate 

in the period 1989-2000 (2.77 per cent per year) as it did after the year 2000.  It is 

noteworthy that capital productivity continued to grow in the forest products sector after 

2000 while total-economy capital productivity growth had slowed to a crawl. 

 

Among the subsectors that make up the forest products sector, paper 

manufacturing experienced the most rapid capital productivity growth between 2000 and 

2007 (4.23 per cent per year). Forestry and logging saw capital productivity increase by 

0.85 per cent per year.  Wood product manufacturing was the only subsector in which  

 

Summary Table 5: Capital Productivity , Forest Products Sector, Canada, 1989-2007 

  1989-2007 1989-2000 2000-2007 

 (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 depreciation 
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Chart 8: Capital Productivity,  Forest Products Sector, Canada, Constant 2002 

Dollars, 1989-2007 

 
 

 

capital productivity declined over the period; it fell by 0.31 per cent per year. In the 1989-

2000 period, capital productivity grew most rapidly in 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 products sector 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, especially in 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 further in section five of the report. 

   

vi i. Multif actor Productivity  
 
 Multifactor productivity (MFP) is a residual term that captures productivity 

growth not associated with the growth of labour and capital inputs. In comparison with 

the rest of the Canadian economy, the forest products sector performed very well in terms 

of MFP growth between 2000 and 2007 (Summary Table 6). In the period from 2000 to 

2007, the forest products sector experienced MFP growth of 1.41 per cent per year, well 

above the total-economy average of 0.60 per cent per year. Indeed, all three subsectors  
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Summary Table 6: Multifactor Productivity, Forest Products Sector, Canada, 1989-

2007 

  1989-2007 1989-2000 2000-2007 

 (compound annual growth rate, per cent) 

All Industries, Total Economy 1.16 1.51 0.60 

Forest Products Sector 1.87 2.23 1.41 

Forestry and Logging 0.86 0.28 1.77 

Wood Product Manufacturing 1.05 1.21 0.65 

Paper Manufacturing 2.41 3.74 0.73 
 

Source: Appendix Tables 9, 9a, 9b, 9c, and 9d. 

 

 saw above average MFP growth. MFP grew by 1.77 per cent per year in forestry and 

logging; by 0.65 per cent per year in wood product manufacturing; and by 0.73 per cent 

per year in paper manufacturing.   

 

Overall, multifactor productivity 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 the growth 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. 

 

vi ii. Key Findings  
 

 This subsection highlights the key trends uncovered in this exploration of 

productivity in the forest products sector from 2000 to 2007. These key findings will 

form the basis for the discussion of the drivers of productivity in the forest products 

sector in section five.  

 

 The Canadian economy as a whole is grew between 2000 and 2007, but the forest 

products sector declined in terms of real output, employment, and capital stock.  

 

 Normally, productivity growth is driven by output growing faster than inputs. In 

the forest products sector since 2000, the drivers of productivity growth have 

worked in reverse. Real output is falling, but so is the use of both labour and 

capital inputs (Chart 9  and Chart 10).  Inputs declined faster than output in the 

sector as a whole, so labour and capital productivity growth rates were positive. 

 

 Labour productivity grew more slowly in the forest products sector than in the 

Canadian economy as a whole over the 2000-2007 period.  Over the same period, 

capital and multifactor productivity growth 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, 1989-2007 

 

 Labour productivity growth in the forest products sector was considerably slower 

after 2000 than it was during the 1989-2000 period.  This slowdown was driven 

by a collapse of labour productivity in the paper manufacturing subsector.  The 

growth rate of labour productivity in wood product manufacturing was essentially 

the same in both time periods, and labour productivity growth accelerated in the 

forestry and logging subsector after 2000.  

 Capital productivity growth in the forest products sector was strong both before 

and after 2000. This is largely attributable to paper manufacturing, which saw 

very strong growth in capital productivity in both time periods. Given declining 

real output and declining capital stock, it is likely that the capital productivity 

improvements in paper manufacturing were driven by the retirement of the 

subsectorôs less productive assets, leaving 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 significantly in 

the forest products sector after 2000 but remained above the economy-wide 

average. Paper manufacturing saw a significant decline in MFP growth, while 

MFP growth declined slightly in wood product manufacturing and accelerated in 

forestry and logging.   
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Chart 10: Capital Input, Output, and Productivity Growth , Forest Products Sector, 

Canada, Compound Annual Growth Rate, per cent, 1989-2007 

 

 Overall, firms in the forest products sector have been adapting to adverse market 

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 adversely affected labour productivity in paper manufacturing, and because of 

this subsectorôs importance, in the entire forest products sector. 

 
B. Forest Products Sector Productivity Trends by Province  
 
 This section examines productivity trends in the forest products sector by 

province. For many provinces, data are unavailable from Statistics Canada due to sample 

size issues or out of respect for commercial confidentiality. Generally, this lack of data 

affects provinces with small forest products sectors. For provinces with large forest 

products sectors, data are usually available for the period 1997-2007.
12

 For this reason, 

this section focuses on trends in provinces for which substantial data are available. 

                                                 
12 Because only chained 2002-dollar GDP data were available, it was not possible to produce estimates for the forest 

products sector as a whole, since chained-dollars 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 2002-dollar GDP for the two constituent industry group (pulp, paper and 
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 Summary Table 7: The Importance of the Forest Products Sector by 

Province, 2007 
   Forest 

Products 
Sector 

Forestry and 
Logging 

Wood Product 
Manufacturing 

Paper 
Manufacturing 

  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 100.0 100.0 100.0 100.0 

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 801-810 

Notes: 

1. .. indicates that data were not available 

2. Provinces may not sum to Canadian total because the chained-dollar series 
are not additive. Shares of Canada output should be seen as indicative only. 

 

 

                                                                                                                                                 
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 manufacturing subsector.   
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In 2007, the importance of the forest products sector varied across provinces 

(Summary Table 7). In terms of output, British Columbia had the largest forest products 

sector in Canada, producing one-third of all output. Ontario and Quebec also had 

important forest products sectors, producing 22.5 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 is not evenly 

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 manufacturing (40.2 

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 the forest 

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 two of the four 

provinces over the period 2000-2007 (Chart 11 and Summary Table 8). In Alberta and 

British Columbia, labour productivity growth in the forest products sector exceeded 

average labour productivity growth 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 negative labour productivity growth in paper manufacturing, an  

 

Chart 11: Labour Productivity in the Forest Products Sector, by Province, Chained 

2002 Dollars per Hour Worked, 1997-2006 
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Summary Table 8: Labour Productivity , Forest Products Sector, Canada, by Province, 

Compound Annual Growth Rate, per cent, 2000-2007 

  
Canada Quebec Ontario Alberta 

British 
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 3.41 

      Wood Product  
         Manufacturing 

1.48 1.64 1.89 3.60 1.66 

      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 Product  
            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 contrast, British 

Columbiaôs heavy concentration in wood product manufacturing, a subsector which saw 

strong labour productivity growth in all provinces, helps to explain British Columbiaôs 

relatively good growth performance. Labour productivity growth in forestry and logging 

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

Ontario and Quebec. 

The level of labour productivity in the forest products sector varies considerably 

by province as well, reflecting the differing composition of the forest products sector 

across provinces and cross-province differences in labour productivity levels at the 

industry level (Chart 12). In 2007, labour productivity in the forest products sector was 

highest in Alberta ($62.12 per hour worked, in chained 2002 dollars) and lowest in 

Quebec ($45.13 per hour worked).  Ontario ($46.08 per hour) also performed poorly, 

while British Columbia ($55.15 per hour) performed relatively well. Turning to 

subsectors, forestry and logging had the highest labour productivity in British Columbia 

($62.58 per hour) and the lowest in Quebec ($36.61 per hour). Wood product 

manufacturing had the highest level of labour productivity in Alberta ($60.71 per hour) 

and the lowest level in Quebec ($39.06 per hour). British Columbia also had fairly high 

labour productivity in wood product manufacturing ($59.39 per hour).  

 

Paper manufacturing exhibited a somewhat different pattern from wood product 

manufacturing or forestry and logging. Labour productivity in paper manufacturing was 

highest in Alberta ($72.58 per hour) and lowest in British Columbia ($37.06 per hour). 

Albertaôs outstanding labour productivity level was due to high labour productivity  in 

the pulp, paper, and paperboard mills industry group; in that industry, Albertaôs labour 

productivity of $108.96 per hour in 2005 (the latest year for which data are available) was 

about three times higher than that of neighbouring British Columbia. Albertaôs labour 

productivity in the other industry group in 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 
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paper product manufacturing, was similar to those of British Columbia and Ontario.  

 

Chart 13, Chart 14, and Chart 15 offer a summary of the key findings of this 

section and a graphical representation of the productivity performance of the forest 

products sector across provinces. The size of the ball represents the relative importance of 

a subsector, for example, British Columbiaôs forestry and logging subsector is much 

larger than that of Alberta, so the corresponding ball for British Columbia is much larger 

than that for Alberta (Chart 13). The horizontal axis represents the level of labour 

productivity in 2007 in chained 2002 dollars per hour worked. The vertical axis 

represents labour productivity 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 been 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. Moreover, 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 forest products 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 paper manufacturing. 

 

 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 strong growth after 2000. Paper manufacturing was less 

successful; BCôs labour productivity in that subsector declined to the lowest level 

of any of the four provinces.  
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Chart 13: Labour Productivity Levels, Growth, and Real GDP, Forestry and 

Logging, Canada, by Province, 2007 

 
 

 

Chart 14: Labour  Productivity Levels, Growth, and Real GDP, Wood Product 

Manufacturing, Canada, by Province, 2007 
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Chart 15: Labour Productivity Levels, Growth, and Real GDP, Paper 

Manufacturing, Canada, by Province, 2007 
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IV. Forest Products Sector  Productivity in International 
Perspective  
 

 This part of the report examines trends in productivity in the forest products 

sector from an international perspective. 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 Countries13 
 

The forest products sector is important to the Canadian economy as it produced 

more than 2 per cent of GDP in 2003. In most other G7 countries, including the United 

States, the forest products sector produces less than 1 per cent of GDP (Chart 16). 

Finland and Sweden, like Canada, are exceptions. Both 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 forest products sector 

since 1979.  

 

Chart 16: The Importance of the Forest Products Sector, Selected OECD Countries, 

Nominal Value Added of the Forest Products Sector as a Share of Total Economy, 

per cent, 1979, 1990, and 2003 

 
  

                                                 
13 The data used in this section are calculated by CSLS from the 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 they offer 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 section for Canada may be different from those that 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  

 
 

The relative importance of the three subsectors of the forest products industry 

differs from country to country (Chart 17). 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, and the United States, 

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 wood product 

manufacturing. 

 

In comparison with other countries, over the 1979-2003 period, Canada had the slowest 

labour productivity growth in the forest products sector of the nine countries examined 

(Summary Table 9 and Chart 18). Labour productivity in Canadaôs forest products sector 

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 

example, labour productivity in the Finnish 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 cent per year. Sweden saw labour productivity in its forest products sector 

grow by a brisk 3.60 per cent annually. 

 

Unfortunately, estimates of labour productivity levels in forest products 

subsectors cannot be constructed because data on the relative prices of output in different 

countries, which are needed to adjust prices, are not available. As a result, our analysis 

focuses only on growth rates.  
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Summary Table 9: Labour Productivity  Growth in the Forest Products Sector, Selected OECD 

Countries, 1979-2003 
  

Canada Finland France Germany Italy Norway Sweden 
United 

Kingdom 
United 
States 

 Compound Annual Growth Rate, per cent 

Forest Products Sector 

1979-2003 1.48 2.98 2.56 2.66 3.79 3.28 3.60 2.07 1.77 

1979-1990 1.73 3.13 3.75 2.62 4.90 5.11 2.55 3.35 2.46 

1990-2000 1.32 3.21 1.46 2.90 3.44 3.13 4.65 0.49 0.48 

2000-2003 1.09 1.62 1.90 2.00 0.98 -5.49 4.00 2.74 3.61 

          

Forestry 

1979-2003 0.12 3.97 0.19 1.15 7.49 4.38 5.46 4.51 4.50 

1979-1990 2.48 2.54 2.35 4.64 15.65 8.91 3.26 3.32 4.75 

1990-2000 -1.53 6.22 -4.09 -3.75 0.11 -0.14 7.73 3.44 2.93 

2000-2003 -2.86 1.86 7.13 5.34 4.22 3.15 6.15 12.79 9.00 

          

Wood Product Manufacturing 

1979-2003 2.74 5.19 2.99 2.86 3.45 1.15 2.87 0.28 1.20 

1979-1990 2.92 5.08 3.29 0.53 4.02 2.09 2.33 0.01 3.26 

1990-2000 1.89 5.84 2.96 5.35 3.74 0.67 3.13 -0.25 -2.20 

2000-2003 4.97 3.46 2.01 3.28 0.45 -1.57 3.99 3.06 5.31 

          

Paper Manufacturing 

1979-2003 1.21 5.38 2.47 2.59 2.46 5.47 1.78 3.25 1.05 

1979-1990 0.34 5.75 3.35 2.82 2.28 6.51 1.86 5.71 0.76 

1990-2000 2.96 6.19 2.43 3.12 3.10 5.53 1.16 0.95 1.03 

2000-2003 -1.36 1.38 -0.52 -0.02 1.00 -0.38 3.54 2.06 2.20 

 

Source: Appendix Tables 600-608. Calculated by CSLS from Groningen Growth and Development Centre, 60-Industry 
Database, September 2006, http://www.ggdc.net/, updated 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, 1979-2003 

 
 

It should also be noted that 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 productivity 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 manufacturing subsectors would have higher labour productivity growth 

rates in the forest products sector as a whole. 

  

In the forestry subsector over the 1979-2003 period, the fastest labour 

productivity growth occurred in Italy (7.49 per cent per year), Sweden (5.46 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 period, the slowest 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. France, Germany, 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 cent per year) 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 annual rate of 5.19 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 product manufacturing, 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 year) slipped behind labour productivity growth in many other 

countries. Finland, with annual growth of 5.84 per cent, and Germany, with annual 

growth of 5.35 per cent, were the clear leaders.  

 

In paper manufacturing the 1979-2003 period saw Canadaôs labour productivity 

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 respectively. France 

(2.47 per cent per year), Germany (2.59 per cent per year), and Italy (2.46 per cent per 

year) also did well, while in the United Kingdom labour productivity grew by 3.25 per 

cent per year. Interestingly, Sweden saw relatively slow labour productivity growth in 

paper manufacturing, just 1.78 per cent per year. Still, this was better than either Canada 

or the United States. 

 

In paper manufacturing, the 1990s broadly reflected trends observed over the 

longer 1979-2003 period. Canada did fairly well, with labour productivity 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 conclusions can be drawn from this overview of labour productivity trends 

in selected OECD countries?  

 In comparison with other high-income countries, Canadaôs labour productivity 

performance in the forest products sector has been weak. Between 1979 and 2003, 

Canada had the slowest labour productivity growth of the nine countries 

examined. 

 Relative to the other eight countries, Canada performed especially poorly in 

forestry, where productivity has been declining in recent years. 

 Canadaôs performance in wood product manufacturing productivity growth was 

fairly average by international standards, but was better than that of the United 

States. 
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 In paper manufacturing Canada generally had weak labour productivity growth by 

international standards over the 1979-2003 period, although in the 1990s the 

performance was average.  

 

B. The United States 
 

 Because more information is available on the United States, this section presents a 

more up-to-date comparison of the labour productivity performance of the wood product 

manufacturing and paper manufacturing subsectors in Canada and the United States. 

Interested readers may wish to consult Appendix II, which provides a detailed discussion 

of trends in key indicators (output, hours worked, investment, labour productivity, capital 

productivity and multifactor productivity) for these two subsectors in the United States. 

 

Summary Table 10 shows that the United States has had a different experience 

than Canada since 1989 in wood product manufacturing 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 during the 1990s 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 2006, labour 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 year 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 2000-2006 
  1989-2000 2000-2006 

 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 Paper Product  
   Manufacturing 

.. 1.07 -1.62 2.41 

 

Source: Appendix Tables 5, 905, and 905a 
*Note: Total economy in Canada, business sector in the United States 
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V. Factors Influenc ing Productivity in  the Forest Products 
Sector 
 
 This part of the report offers potential explanations for the productivity 

performance of the forest products sector that was described in section three. It 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 performance 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 sector. Sharpe (2002) identifies the 

following seven determinants of productivity growth: 

 Rate of technical progress, determined by the rate of developing new product and 

process innovations and the pace of diffusing those innovations. 

 Investment in physical capital such as machinery and equipment and structures. 

The more capital a worker has to work with, the greater the output he can 

produce. It is estimated that 80 per cent of technical change is embodied in new 

capital equipment, particularly machinery. Without gross investment, technical 

progress would be all but impossible. 

 Quality of the workforce, including average educational, training, and experience 

levels. Literacy and numeracy skills as well as technical skills are essential if an 

industry is to benefit from technical advances and make effective use of 

machinery. 

 Size and quality of the natural resource base. For 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 shifts, since the aggregate level of labour 

productivity is a weighted average of industry labour productivity levels, where 

weights are the labour input shares.  

 The macroeconomic environment or aggregate demand conditions 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 negative long-term 

effect of productivity growth.  

 The microeconomic policy environment, broadly 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. 
































































































































