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A Detailed Analysis of Productivity Trends in the
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Abstract

The Canadian forest products sector has had an above-average productivity performance
in the 2000-2012 period, driven in particular by the wood product manufacturing subsector.
While the forestry and logging subsector has also benefited from strong productivity gains, the
productivity performance of the paper manufacturing subsector has been far from impressive,
especially in the post-2008 period. This report provides a detailed analysis of output, input and
productivity trends in the Canadian forest products sector. It also looks at the key drivers of
productivity in the sector, investigating potential barriers to productivity growth and discussing
policies that could enable faster growth. Given the increasing role of countries with low-labour
costs in several forest product markets, maintaining robust productivity growth is an imperative
for the Canadian forest products sector if it wants to remain competitive internationally. In this
sense, the report recommends renewed focus on human and physical capital investment, as well
as on R&D spending.
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A Detailed Analysis of Productivity Trends in the
Canadian Forest Products Sector

Executive Summary

The Canadian forest products sector has had an above-average productivity performance
in the 2000-2012 period, driven in particular by wood product manufacturing. Forestry and
logging also benefited from strong productivity gains, but the productivity performance of paper
manufacturing has been far from impressive, especially in the post-2008 period. The objective of
this report is to shed light on these productivity trends in the Canadian forest products sector,
emphasizing recent developments in labour and multifactor productivity. The report also seeks to
explain how productivity can help the forest products sector achieve the output, employment,
and environmental goals delineated in FPAC’s Vision 2020 Challenge.

Highlights

e The Canadian forest products sector has had an excellent productivity performance in the
last 50 years, outperforming the business sector by far. The sector’s labour productivity
quadrupled during the 1961-2012 period, while business sector productivity had a much
more modest (albeit still significant) 2.5-fold increase.

Labour Productivity in the Forest Products Sector, 1961-2012
(Index, 1961=100)
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In terms of multifactor productivity (MFP) growth, the performance of the forest
products sector in the 1961-2012 period was also impressive, with MFP tripling in a
period of stagnant business sector growth.

Between 1961 and 2012, wood product manufacturing saw faster labour productivity
growth (3.7 per cent per year) than forestry and logging (3.1 per cent per year) and paper
manufacturing (2.0 per cent per year).

During the more recent 2000-2008 period, labour productivity increased at an average
annual rate of 3.6 per cent per year in the Canadian forest products sector, significantly
faster than business sector growth (0.8 per cent).

Labour productivity growth in the forest products sector between 2000 and 2008 was
largely driven by wood product manufacturing (5.9 per cent per year), although forestry
and logging also benefited from strong productivity gains (3.6 per cent per year). The
productivity performance of paper manufacturing, on the other hand, was far from
impressive, in line with business sector growth (0.8 per cent per year).

Labour productivity gains in the Canadian forest product sector were negligible in the
2008-2012 period (0.3 vs. 0.7 per cent per year in the business sector), due largely to
productivity losses in paper manufacturing (-2.3 per cent per year). During the period,
productivity in wood product manufacturing and forestry and logging continued to
improve (1.7 and 2.6 per cent per year, respectively), albeit at a slower pace.

Labour Productivity Growth in the Forest Products Sector and Two-Digit NAICS
Sectors, 2000-2012
(Compound annual growth rates, per cent)
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Despite its weak post-2008 labour productivity performance, the Canadian forest
products sector had the second highest growth rate for the 2000-2012 period when
compared to two-digit NAICS sectors, only behind agriculture, fishing and hunting,
which experienced an increase of 3.2 per cent per year in labour productivity.

Compared to two-digit NAICS sectors, the Canadian forest products sector ranked second
highest in terms of MFP growth during the 2000-2008 period, only behind agriculture,
fishing, forestry and hunting, which experienced an increase of 2.6 per cent per year in
MFP.

Driven by its important wood product manufacturing subsector, British Columbia’s forest
products sector experienced the fastest labour productivity growth among all the
provinces for which data were available, at 4.7 per cent per year during the 2000-2012
period, almost double of the productivity increase observed by the Canadian forest
products sector as a whole. In contrast, Ontario’s forest products sector had no labour
productivity growth in the period.

The Canadian forest products sector also fared well in international comparisons. In a
sample of eight OECD countries, Canada had by far the fastest productivity growth in the
wood product manufacturing subsector during the 2000-2007 period, both in terms of
labour productivity and MFP. The productivity performance of Canada’s paper
manufacturing, however, was far from stellar.

Output and Input Trends

The 2009 recession had a large impact on the Canadian forest products sector, reducing

real GDP and employment by 19 and 10 per cent (respectively), and leading to a 40 per cent drop
in real investment. Despite experiencing a recovery in the 2009-2012 period, the sector’s real
GDP, employment and capital stock are still significantly below their pre-recession levels.

The reality, however, is that real GDP, employment and real investment in the forest

products sector had been declining well before the recession. This decline is a reflection not only
of transitory factors — such as the strong Canadian dollar or the weak post-2009 economic
recovery in the United States —, but also of deep structural changes in the demand for forest
products — in particular the ongoing shift towards electronic media.

Below, we highlight some of the key findings of our analysis:

Paper manufacturing was the most important subsector in terms of nominal value added,
accounting for 45.0 per cent of the total value added in the Canadian forest products
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sector in 2009 (the last year for which nominal GDP estimates for the sector were
available). The subsector with the second largest value-added share was wood product
manufacturing (35.5 per cent), followed by forestry and logging (19.5 per cent);

Three provinces accounted for 80 per cent of the nominal value added generated by the
forest products sector in 2009: Quebec (31.2 per cent), British Columbia (25.5 per cent),
and Ontario (24.1 per cent). In addition, the province of Alberta was responsible for 9.3
per cent of the forest products sector’s nominal value added;

In 2009, the nominal value-added share of the forest products sector in Canada’s
economy has reached its lowest value in 50 years, 1.1 per cent, down 3.2 percentage
points from 4.3 per cent in 1961. In other words, the forest products sector now has only
one-quarter of the economic importance it had 50 years ago.

For the forest products sector as a whole, real GDP decreased at a pace of 1.2 per cent per
year between 2000 and 2012, from $23,297 million to $18,753 million (in chained 2007
dollars). The sector lost 127 thousand jobs in the period, at a rate of 4.0 per cent per year.
Furthermore, real capital stock declined by 4.4 per cent per year, from $34,685 million in
2000 to $20,299 million in 2012.

Real investment in the Canadian forest products sector reached $2,395 million (measured
in chained 2007 dollars) in 2012, down 45 per cent from $4,359 million in 2000. The
low point of investment in the sector happened in 2009, as a consequence of the
recession, with real investment at $1,430 million. By 2012, however, real investment had
already bounced back to its 2008 level.

Real Net Investment in the Forest Products Sector, 2000-2012
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e These investment figures, however, refer to gross investment, i.e. they take into account
not only spending on new capital goods, but also spending with the objective of replacing
depreciated capital goods. Real net investment — that is, subtracting depreciation — in the
Canadian forest products sector was negative throughout the 2000-2012 period.

e Paper manufacturing had, by and large, the worst performance among the three forest
products subsectors, with real GDP falling 3.5 per cent per year during the 2000-2012
period. Unlike the other two subsectors, paper manufacturing did not experience a
recovery in the 2009-2012 post-recession period, and real GDP continued to decline.
Between 2000 and 2012, the subsector’s real capital stock declined by half.

Productivity Drivers and Policies

MFP growth has been the main driving force behind the rapid labour productivity growth
in the forest products sector, in particular MFP growth in forestry and logging and wood product
manufacturing. By definition, MFP growth is a residual, representing output growth that is not
accounted for by measured input growth. It is often seen as a proxy for disembodied
technological change, but the reality is that it encompasses a number of very different factors,
such as improvements in technology and organization, capacity utilization, increasing (or
decreasing) returns to scale, etc. MFP growth also embeds errors due to the mismeasurement of
inputs and outputs.

Overall, improvements in technology seem to have played a major role in driving MFP
growth in the Canadian forest products sector. Canada conducts state-of-the-art research in
several areas related to forest products. In forestry, for instance, “Canada’s (...) research was
ranked second in the world by top-cited researchers, and Canada accounts for over 10 per cent of
the world’s papers in this subfield” (Council of Canadian Academies, 2012:164). Furthermore,
Canada had high R&D intensity in wood product and paper manufacturing, well above the
international average and in line with the R&D intensity of countries such as Norway, Sweden
and Finland, all of which have major forest products sectors.

It is important to keep in mind, however, that significant improvements can still be made.
The falling levels of investment in physical capital, especially in paper manufacturing, are
worrisome, as they suggest that a number of firms in the Canadian forest products sector are
using outdated capital assets that do not embody the latest technological innovations. This point
becomes all the more relevant given the looming possibility of a lumber supercycle. With the
U.S. housing market heating up again and the strong demand for wood from China, Canadian
forest-products firms will have to redouble their efforts in investing in state-of-the-art capital
assets, particularly machinery and equipment, in order to reap the benefits from the growing
demand.
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In addition, despite noticeable gains in the education front over the past decades, workers
in the forest products sector still have lower educational attainment levels than the average
Canadian worker. In a sense, this is not surprising; the sector has very specific skill needs that,
more often than not, require on-the-job training or a non-university post-secondary education
(such as a trade certificate) instead of a university education. Nonetheless, the (still) high
proportion of workers without a high-school diploma — especially in forestry and logging — raises
legitimate concerns regarding basic literacy and numeracy skills, the lack of which can have a
significant negative impact on worker productivity.

How Can Improved Productivity Help the Canadian Forest Products Sector?

Even though global demand for forest products has risen in the past decade, largely
reflecting growth in emerging markets, increased international competition has taken its toll on
the Canadian forest products sector. Canada’s share in world production of all major forest
products has fallen, and its share in total world exports of forest products has halved, declining
from 18.8 per cent in 2000 to only 9.1 per cent in 2011.

The competitiveness of Canada's forest products sector has suffered greatly due to a
strong Canadian dollar and high labour costs, which make it harder for the sector to compete
internationally with low-wage countries such as Russia, China, and Brazil. It is unlikely that
labour costs in the Canadian forest products sector will experience a significant fall. Aside from
nominal (downward) wage rigidities, which are observed in most sectors of the economy, it
seems to be a consensus among forest product firms that the sector faces problems related to skill
shortages.

Productivity gains can help by reducing the sector’s need for labour input, thus reducing
production costs. This means, however, that employment in the sector might fall in the short-run.
In the medium- and long-run, however, productivity gains in the sector can prove to be an
important boon, helping Canadian firms to better compete with international firms, and thus
regain some of the lost market share. The increased demand for Canadian forest products may, in
turn, lead to a rise in the sector’s employment.

Finally, it is important to put the problems faced by the Canadian forest products sector
into a broader perspective. High labour costs, a strong Canadian dollar, and increased
international competition have affected not only the forest products sector, but the entire
manufacturing sector in Canada. In fact, the past decade has not been kind to Canadian
manufacturing. With few exceptions, manufacturing subsectors in Canada have seen real GDP
decline during the 2000-2012 period. In addition to falling GDP, most manufacturing subsectors
have experienced weak (or even negative) productivity growth in the period, further
complicating their situation.
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Much more effectively than other manufacturing subsectors, however, the Canadian
forest products sector has managed to soften the blow of rapidly rising unit labour costs with
major productivity gains. In order to increase competitiveness, the Canadian forest products
sector must maintain high rates of productivity growth. In this sense, the report recommends
renewed focus on human and physical capital investment, as well as on R&D spending.

Through a period of unprecedented restructuring, the Canadian forest products sector has
demonstrated significant resilience despite stiffer competition and considerable terms of trade
deterioration. This resilience will likely serve the sector well in the future. Further consolidation
of the sector will work towards increasing its resilience, allowing it to improve its performance
and continue posting strong productivity gains.
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A Detailed Analysis of Productivity Trends in the
Canadian Forest Products Sector!

I. Introduction

Despite its falling real output, the Canadian forest products sector has had an above-
average labour productivity performance in the 2000-2012 period, driven in particular by the
wood product manufacturing subsector. While the forestry and logging subsector has also
benefited from strong productivity gains, the productivity performance of the paper
manufacturing subsector has been far from impressive, especially in the post-2008 period.

The objective of this report is to understand these productivity trends in the Canadian
forest products sector, emphasizing recent developments in labour and multifactor productivity.
The report builds on and expands previous CSLS research on the subject, in particular Harrison
and Sharpe (2009) and Sharpe and Long (2012). Given the increasing role of countries with low-
labour costs in several forest product markets, maintaining robust productivity growth is an
imperative for the Canadian forest products sector if it wants to remain competitive
internationally. In this sense, identifying the main sources and drivers of productivity growth in
the sector is an important step towards developing effective productivity-enhancing policies.

The report is organized as follows. Section two discusses definitions, concepts, and data
sources used in this report. It also contains a short primer on some of the main issues related to
productivity analysis. Section three analyzes output and input (labour and capital) trends in the
Canadian forest products sector; section four looks at the evolution of labour, multifactor and
energy productivity in the sector, using the overall business sector performance as a benchmark;
section five identifies and discusses the main drivers of productivity growth in the forest
products sector, highlighting potential areas where the sector might be lacking; section six
discusses the importance of productivity growth in the Canadian forest products sector; section
seven assesses the effect of the current policy environment on the sector’s productivity growth,
providing general policy suggestions aimed at improving its productivity performance; finally,
section eight concludes.

! This report was written by Ricardo de Avillez under the supervision of Andrew Sharpe. We would like to thank Forest Products
Association of Canada officials, especially Jean-Francois Larue, for detailed comments on earlier drafts of the report. Email:
andrew.sharpe@csls.ca
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I1. Definitions, Concepts and Data Sources

This section discusses the main definitions, concepts and data sources used in this report.
First, we define the forest products sector, which is composed of three NAICS subsectors. Next,
we review some of the key issues related to productivity analysis and carefully define the
productivity measures used in this report. Finally, we describe our main data sources.

A. The Forest Products Sector

Statistics Canada categorizes establishments according to the North American Industry
Classification System (NAICS) based on the similarity of their production processes.? NAICS
has a hierarchical structure that divides the economy into 20 sectors, which are identified by two-
digit codes. Below the sector level, establishments are classified into three-digit subsectors, four-
digit industry groups, and five-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.

The forest products sector, as it is defined in this report, is not identified by a single two-
digit NAICS sector or by a single three-digit NAICS subsector; rather, it encompasses three
NAICS subsectors, each of which includes different activities related to forest products:

e Forestry and logging;
e Wood product manufacturing;
e Paper manufacturing.

A more detailed breakdown of all the activities included in the forest products sector can
be seen in Exhibit 1. Note that the forest products sector, as defined here, is very heterogeneous
in terms of production processes. Both wood product 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, on the other hand, is part of the
agriculture, forestry, fishing and hunting sector (NAICS code 11) and involves completely
different processes. Despite these differences, the activities included in these three subsectors
share important commonalities in terms of inputs (from forests) and outputs (wood and paper
products), which is why we refer to the aggregate as the forest products sector.

2 «“The establishment is defined as the smallest operating entity for which records provide information on the cost of inputs —
capital, labour, energy, materials and services — employed to produce the units of output. The output may be sold to other
establishments and receipts or sales recorded, or the output may be provided without explicit charge, that is, the good or service
may be ‘sold’ within the company itself (...) The establishment in Canada is generally a single physical location, where business
is conducted or where services or industrial operations are performed (for example, a factory, mill, store, hotel, movie theatre,
mine, farm, airline terminal, sales office, warehouse, or central administrative office).” (Statistics Canada, 2012:15).
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Exhibit 1: The Forest Products