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Abstract

This reportanalyzes labour productivity, multifactor productivity and input trends
in Canadian food manufacturirgince 1961with a focus on the entire time period and
developmentsince 2000. It is found that the subsector experietatsmlir productivity
growth stonger than the business sector over both the long and short term, but has
outperformed manufacturing only in the more recent period. Labour productivity growth
is decomposed into capital intensity and multifactor productivity growth, which are found
to have contributed to growtalmost equally, and labour composition growth accounted
for less than 15 per ceowver the 19622007 period Underlying drivers of growth are
identified and trends in technology, capacity utilization, human capital, economies of
scale, machinery and equipment, international tradd regulation are explored. Policy
implications forfosteringlabour productivity growth based on the drivers are outlined.
Finally, a conclusion summarizes the key findings of the paper.
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A Detailed Analysis of the Productivity
Performance of the Canadiafrood
Manufacturing Subsector

Executive Summary

Productivity is the key determinant of living standards in the long run as it
determines wages and income. Since 2000, there has been a slowdown in productivity
growth in the Canadiamusiness sectoand also in manufacturindyut not in food
manufacturig. Food manufacturing has actually seen accelerated productivity growth in
the post2000 era. This report provides an overview of the productivity performance of
the Canadian food manufacturing subsector since 1961.

Output Trends

Real GDP growth irthe food manufacturing subsector was significantly weaker
than that of the Canadian business sector for the-2067 period (2.22 vs. 3.81 per cent
per year, respectively). In the 200007 period, real GDP growth in both the food
manufacturing and theusiness sectors continued to advance, but at a lower rate (1.83 vs.
2.59 per cent per year), although the falltle growth rate was much steeper in the
business sector.

Labour Productivity Levels and Trends

The labour productivity level in 2007 was $51.81 per hour worked (in current
prices) in the food manufacturing subsector, slightly ahead of manufacturing at $51.14
and also ahead of the average for total economy at $48.20. There is a wide variation in
productivity levels among industry groups within the food processingssuator in 2007,
animal food manufacturing had the highest productivity ($72.71 in current dollars per
hour worked), followed by miscellaneous food manufacturing ($59.53), sugar and
confectionary product manufacturing ($55.30), dairy product manufacturing ($54.32),
fruit and vegetable preserving and specialty food manufacturing ($53.60) and meat
product manufacturing ($50.74). Seafood product preparation and packaging ($20.25)
had the lovest productivity by far.

Labour productivity defined as real GDP per hour workadthe food processing
subsector grew at an average annual rate of 2.37 per cent over th20DJ6feriod.
This was above the growth experienced by the business se@®@7 per cent but below
the manufacturing growth rate of 2.92 per cent. During the more reé&x2007
period, food manufacturing labour productivity growth accelerated to 2.63 per cent, more
than double the rates registered in manufacturing dsubkmess sector.



Over the entire 1962007 period, growth in capital services intensity and
multifactor productivity growth were responsible for 1.05 and 0.97 percentage points of
the 2.37 per cent labour productivity growth rate experienced by thenfi@oufacturing
industry (alternatively, 44.8 and 41.5 per cent of growth). Changes in labour mix towards
more skilled workers were responsible for 0.32 percentage points or 13.7 per cent of
labour productivity growth. Food manufacturing experienced nstrcmger multifactor
productivity growth (0.97 per cent per year) than the business sector (0.35 per cent), but
much less than manufacturing (1.59 per cent) over the-2061 period. The more
recent 2002007 period witnessed an acceleration of multiaproductivity growth for
food manufacturing (to a growth rate of 1.06 per cent growth per year), but declines in
manufacturing (to0.30 per cent) and the business sector-@80 per cent). Canada
experienced faster labour productivity growth thae tdnited States in the food
manufacturing industry over the 198008 period (1.57 per cent vs. 1.08 per cent),
despite experiencing a slower growth rate in both the business sector and manufacturing.

Drivers of Growth

The economic literature suggeseyaral important drivers of labour productivity
growth in the food manufacturing subsector, including: research and development, human
capital, investment in physical capital, increases in capital intensity and scale economies.

1 Innovation in both productsffered and production processare important in
increasing productivity. Total business enterprise research and development
intramural expenditures as a share of value added in the food manufacturing
subsector has increased from 0.56 per cent in 189442 per cent in 2007.
Another measure of research intensity is employment in food manufacturing
research and development, which almost tripled from 1,007 in 1994 to 2,857 in
2008. This is likely a contributing factor to the subsector having outperfiorme
others sectors in terms of productivity growth in recent years.

1 Higher rates ofcapacity utilizationare essentially the more efficient use of
resources, a direct contributor to multifactor productivity. In 2010, capacity
utilization in the food manutduring subsector stood at 80.8 per cent, well above
manufacturing (76.2 per cent) and total industrial capacity utilization (75.8 per
cent). Capacity utilization fell by only 0.1 percentage points from 2000 to 2010,
while the total industrial rate fellyol1.2 percemtge pointsand the manufacturing
rate fell by 9.9 percentage points. Capacity utilization, therefore, cannot explain
the acceleration of growth in food processing productivity in the post 2000 period,
though it certainly contributed to thee@ng performance of the subsector relative
to manufacturing and thadustrial total

1 Trends in education attainment from 1990 through 2007 were very favourable to
the food manufacturing industry and fostered labour productivity growth. Growth
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in averag years of education attained by workers was faster in the food
manufacturing subsector (0.55 per cent per year) than in the total economy (0.39
per cent), and more than doubles the growth rate in the manufacturing sector (0.23
per cent). The proportionf avorkers with a university degree increased at an
average annual rate of 4.73 per cent in food manufacturing, above the 4.03 per
cent attained in manufacturing and well above the 2.89 per cent increase in the
total economy.

1 There is evidence thabusiness establishments in the food manufacturing
subsector strived to attain economies of scale given that the average number of
employees per firm increased in food manufacturing over the three periods for
which data are available (199@99, 20062003 aad 20042008). The data from
each time period are not comparable, but the trend towards larger firms is clear.

1 Increases in the stock of capital combined with changes in the composition of
capital towards assets with shorter service lives have increapédl gntensity,
which has increased labour productivity. Capital services intensity increased at an
average annual rate of 2.68 per cent per year in food manufacturing from 1961
through 2007, a rate faster than manufacturing (2.57 per cent), but shandhe
business sector (3.29 per cent). During the more recentZIo period, food
manufacturing experienced average annual growth in capital intensity of 2.60 per
cent, above both the business sector (2.54 per cent) and manufacturing (2.37 per
cent)

1 International trade allows for domestic firms to increase output by selling in
foreign markets and attain a larger size, leading to economies of scale. Increased
import competition has been found to improve innovation. Export inteasity
food manufaaitring, the value oflomestically produced exports as a proportion of
gross output, increased from 14.6 per cent in 18926.1 per cent in 2008, and
import intensityof food manufacturingoseto 22.1 per cent up from 14.6 per cent
in 1992.

Government Rde

Government also plays an important role in determining productivity levels and
trends in a given sector through regulation as well as investments in public infrastructure.
Investments in public infrastructure lower production costs for food manufastlbut
public investment i s an exogenous variable
stock has increased at half the speed of business sector capital stock in the last three
decades, which has acted as an important supplement to privatarseztoment. While
there have been many drivers of growth, there are also clear opportunities for advancing
productivity. Slow processing times by Health Canada for applications to make health
claims signaling health and wdiking attributes of food pducts, and to attaining
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approval of new additives and foods act as a significant regulatory hurdle to innovation in
the food manufacturing industry.

Policy

Longerterm productivity performance of the sector is mainly determined by the
private sector in@stments in innovation and innovation adoption, and the size and pace
of economic adjustment by producers to rapidly changing market conditions. Federal and
provinci al governments can play an i mportant
performare and competitiveness by supporting and fostering innovation and innovation
adoption, improving access to export markets, removing-prtesincial barriers to trade,
reducing regulatory burden, providing adequate and-efatiee art transportation and
telecommunication infrastructure and facilitating the market driven structural changes
and economic adjustment.
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A Detailed Analysis othe Productivity
Performance of the Canadiafood
Manufacturing Subsector?

l. Introduction

Productivity is the key factor that determines living standards in the long run. If
the amount of real output per hour worked, i.e. labour productivity, does not increase,
real wages and incomes <cannot rise (Sharpe
productivity growth has been abysmal, both from an historical and an international
perspective (Sharpe and Thomson, 20f0babour productivity in the Canadian food
manufacturing sector, however, was unaffected by this slowdown, continuing to grow at
a very pbust pace during the 20@D07 period.

In 2009, the food manufacturing subsector is responsibld 2@ per cent of
Canadiamanufacturingemployment and was the second largest manufacturing industry
in Canada in terms of labour input. Given the prenice of food manufacturing to the
economy, productivity trends in the subsector are an important contributor to productivity
trends in the wider economy, and productivity is the major determinant of living
standards.

Over the 196422007 period, labour rpductivity in the food manufacturing
subsector increased at a rate of 2.37 per cent perygarwas above the business sector
growth rate of 2.07 per cent, but below the manufacturing labour productivity growth rate
of 2.92 per cent. Between 2000 &@D7 productivity advanced at 2Ger cent more
than double the rates experienced by the business and manufacturing deatorg the
post2000 period, with six of the seven food manufactuiimdustry groupsor which
information are available expernced higher labour productivity growth thdoth
manufacturingandthe total economyThis report aims to explaim relation to the food
manufacturing subsector

! This report was written by Christopher Rpsinder the supervision of Andrew Sharpe. The section on policy

directions received major input from Someshwar Rao. The author would like to thank the participants of the AAFC

discussion session on agricultural productivity on Feb 25, 2011, and theppatscof the CEA session on June 4,

2011, at the University of Ottawa for their feedback. Special thanks go to Professor Serge Nadeau (University of

Ottawa) and Bruce Phillips (AAFC). The CSLS would like to thank Agriculture andRPapd Canada for finaial

support.

2From 1981 to 2000, | abour productivity in Canadads busine
In the 20062009 period, labour productivity growth dropped sharply to a mere 0.71 per cent per year in Canada. This

slowdawn in labour productivity growth in Canada was not experienced in the United States, which grew at an average

annual rate of 2.54 per cent during the same period (up from 1.96 per cent during t26A®@&riod).



1 What have been the underlying trends variables related to labour
productivity, such aseal multifactor productivity, price trends relative to
other industries, capital input and multifactor productivity?

1 How has the Canadian experience differed from that of other major
nations, especially the United States?

1 Have labour productivity trendfiffered across provinces?

1 To what degree have the traditional productivity drivers, such as, technical
progress, capacity utilization, human capital of workers, capital intensity,
machinery and equipment, international trade, industry regulations and
pud i ¢ infrastructur e, contributed to t
since 20007?

1 What are the policy implication®r Canadan policy makers wishingo
pursue greater productivity?

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 reviews literature describing the state and trends of the food manufacturing
subsector. Section four outlines trends in labour, capital, and multifactor productivity in
the seven industries that make up the Canadian food manufacturing subsector and have
data available. The fifth section providascomparison between food manufaohg
trends in Canadand the United States. Section #identifies factors that influence
productivity growth in the food manufacturing subsector and discusses the role these
factors have played in the recent evolution of productivity in the sectoramada.
Section sevewiscussepolicy directions for fostering labour productivity growth in the
subsectar Section eight summarizes and concludes.

Il . Definitions, Concepts, Measurement Issues, and Data Sources

This section discusses definitions anahaepts relevant for productivity analysis
in the food manufacturing subsectort then addresses general issues in productivity
measurement and outlines the data sources utilized in this report.

A. Definitions

Statistics Canada classifies establishnfeatscording to the North American
Industry Classification System (NAICSNAICS classifies establishments into industries

3 fiThe establishment is the level at whiall accounting data required to measure production are availdlile
establishment, as a statistical unit, is defined as the most homogeneous unit of production for which the business



based on the similarity of their production proces9¢8ICS has a hierarchical structure
that divides the economy into 20 sectorgnitified by 2digit codes Below the sector
level, establishments are classified intdigit subsectors,-digit industry groups, and-5
digit industries At all levels the first two digits always indicate the sector, the third digit
the subsector, thedirth digit the industry group, and the fifth digit the industry.

Exhibit 1: TheFood ManufacturingSubsectors and Industry Groups by Nort
American Industry Classification System

31-33 Manufacturing
311 Food Manufacturing
3111Animal Food Manufacturing
3112Grain and Oilseed Milling
3113 Sugar and Confectionery Product Manufacturing
3114 Fruit and Vegetable Preserving and Specialty Food Manufacturing
3115Dairy Product Manufacturing
3116 Meat ProductManufacturing
3117 Seafood Product Preparation and Packaging
3118 Bakeries and Tortilla Manufacturing
31190ther Food Manufacturing
311AMiscellaneous Food Manufacturing*

Source: Statistics Canada, 2007.

B. Productivity Concepts 4

Productivity is, broadly speaking, a measure of how much output is produced per
unit of input used. It is the key factor that determines living standards in the long run,
because if the amount of output eaabrker produces does not increase, real wages and
incomes cannot rise (Sharpe, 2010a). There are several different concepts of productivity,
each based on different measures of output and inputs. In this subsection, we define
input, output, and productity measures used throughout tteport

1 Thelabour services inputis defined agjuality adjustedotal hours worked in a
particular sector or in the market sector as a whole. It is the weighted sum of

maintains accounting records from which it is possible to assenliteealata 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 productid?rovided that the necessary accoumésavailable, the statistical structure
replicates the operating structure of the busindssdelineating the establishment, however, producing units may be
grouped An establishment comprises at least one location but it can also be composed.oEstablishments may

also be referred to as profitcenttes. ( St at i sti cs Canada, 2007)

4 This section draws on CSLS (2003), CSLS (2004), and Sharpe (2007).


http://www.statcan.ca/english/freepub/12-501-XIE/12-501-XIE2007001.pdf

hours worked across different categories of workeith, the weights being equal
to their relative labour compensation shares.

1 Labour quality (also known asabour composition) is derivedresidually as the
difference between growth in labour services and growth in hours worked
(unadjustedby quality). The variables used to differentiate labour quality are
education (four education levels), experience (proxied by seven age groups) and
class of workers (paid employees versus-seiployed workers). Overall, there
are 56 different categories of workers.

1 Thecapital services inputrepresents the flow of services provided by the capital
stock. The difference between capital stock and capital services stems from the
fact that not all forms of capital assets provide services at the same rate. Short
lived assetssuch as a car or a computer, must provide all of their services in just
a few years before they completely depreciate. Office buildings provide their
servicesoverdecadeAs a consequence, over a single
car provides relatley mor e capi t al services than a
Thus, capital services growth is driven by: 1) increases in the levehpmtal
stock; and 2) shifts in theomposition of capital stock and their rates of earnings
and depreciatian

1 Capital intensity is defined as capital services per hour worked.

1 Gross domestic product (GDP)measures the value of dinal goods and
services produced insector or a geographregion during a certain time period,
typically a year or a quarter.

91 Labour productivity is defined as real GDP per hour worketien a value
added approach is taken, though it could also be defined on a gross output basis
whereby gross output is dividdxy labour hours Productivity can be measured
on a gross output basis or onvalue added basis, and both methods have
advantages. The OECD (2001) notably recommends the use of value added
l abour product i vi tynacro dinks, suehnaa thg sdustry o f mi
contribution to economyvide labour productivity and economicgroh 0 b ecaus e
the value added labour productivity of each industry weighed by the proportion of
total hours worked would sum to labour productivity in the economy.
Furt her moadded based Rbbour goroductivity forms a direct link to a
widely used mease of living standards, income per capita. Productivity
translates directly into I|iving standard

® For more information on how Statistics Canada calculates labour quality, s#elG2002).



gross output, in contrast, can be increased without any true efficiency gain. The
OECD (2001) notes, for instance, tha out sour ci ng Ai mplies
primary factors of producti on, including
output remains the same, but labour input falls, outsourcing increases gross output
labour productivity measures. This holds even if thsourced production is

done the exact same way as was done previous to outsourcing. As an example,
imagine a company that makes frozen dinners and has advertising and legal
departments. If this firm outsourced advertising and legal services, proguctivi
increasedecause the value added of outsourced production is embedded in the

final goodbut not part of the value added of the firm. Growth rates in value

added productivity and gross output productivity are the same only if the ratio of
intermediategoods to gross output are constant. For these reasons, the analysis

that follows uses a valuedded approach.

T Multifactor Productivity (MFP) ° growth is measured as the difference between
real output growth and combined input growtim other words, MFRneasures
growth inoutput that is not accounted for by input growth. The inputs that are
taken into account to construct a combined input aggregate vary whether we are
calculating MFP using a gross output basis or a value actntezept The gross
output concepttakes into consideration labour, capital, and intermediate inputs,
while the value addecdbncepttakes into account only capital and labour (because
intermediate consumption is already subtracted from value adddd)s, MFP
captures the effects &feveral elements of the production process, sudeas
adoption and diffusion of new and improvedchnologes and worlplace
organizations, capacity utilizatioeconomies of scale and scopeeasurement
issuesetc. In this report, MFP growth is calculated on a value added basis.

When discussing productivity, there aweo important dimensions to consider.
The first is whether productivity is measured using a partial productivity approach or a
multifactor productivy approach. The second is whether the focus is on growth rates,
levels, or both.

There is a fundamental distinction between partial and multifactor productivity
(MFP). Partial productivity measures refer to the relationship between output and a
singleinput, such as labour or capital. Multifactor productivtya value added basisn
the other hand, attempts to measure how efficidatipur and capitahre used in the
production proces@he gross output measure also includes the use of intermgdats,
along with labour and capital)rhis report provides estimates fame partial productivity
measure$ labour productivity (the most commonly used measure of productiviag
well as multifactor productivity.

6 Also known as total factor productivity (TFP).



Productivity can be expressed eitlire growth rates or in levelsThe economics
literature largely focuses on productivity growth rates, which reflect increaseslin
output per hour or per unit of capitdh this report we are also interested in making level
comparisons betweeimdudry groups. Ideally, productivity level comparisonscross
industriesare done in current dollars (i.e. usimgminalGDP), as these estimates capture
changes in relative pricesHowever, this frequently leads to confusion as the growth
rates (calculatedising real output per hour), would not be consistent with the levels
(calculated using nominal output per hour).

C. Labour Productivity and Living Standards

In the previous section, we noted that there is a link between labour productivity
and living sandards. In this section, we explain the nature of this link. According to van
Ark (2002), labour productivity affects social progress through two fronts:

The first and more obvious reason is that, together with a greater use of labour,
productivity posiively contributes to per capita income, which is a reasonable proxy for
living standards in a country. The second reason is that labour productivity growth often
reflects the accumulation of intangible capital, which itself contributes to social progress,
as workers become equipped with more human capital, more knowledge and access to
networks, and which may ultimately even lead to the creation of more social capital (p.
69).

Our main focus here is the first reason highlighted by van Ark, the relagonshi
between GDP per capita and labour productiVitysing a simple growth accounting
framework, GDP per capita can be decomposed into a number of determinants:

Exhibit 1: Decomposition of GDP per Capita into LaboBroductivity and
Labour Supply Components

"000 "000 O£ OWET NQVANGE GAQE 00 DOEBET OQ dE1 QBEORE R 6 a Do Q&
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root f ! f !

GDP per Labour Hours 1-Unemployment Labour Force Working Age
Capita Productivity Worked per Rate Participation Population
(LP) Person (1-UR) Rate Share
Employed (LFPR) (WAPS)
(HWPE)

Note: The definition of working age population used here encompasses persons with fifteen years and older.
Source: Adapted from The Conference Board of Canada, 2009.

" For a detailed discussion on how labour productivity affects the accumulation of intangible capital, refer to van Ark
(2002).



According to Exhibit 2, GDP per capita is driven by labour productivity (LP) and
labour supply, which affects GDP per capita through four different terms (HWPE, UR,
LFPR, and WAPS). Exhibit 2 shows the factors that contribute ttetteésof GDP per
capita. To see how each of these factors contribute tgrineth rateof GDP per capita,
we take the log of both sides and differentiate with respect to time, which leads to:

YOO G 'Qd &N QVH0 YOwd OYp 7YY Y000 YWwd Y
whereD denotes percentage point changes.

Note that four of the five factors shown above have an upper bound, i.e. there is a clear
limit as to how much hours worked per person employed, per cent employed in the labour
force, labour force participation rate,daworking age population share can rise. Labour
productivity, on the other hand, can grow indefinitely, driven on the-tangby
innovation and technological change, and therefore plays a vital role in increasing GDP
per capita.

Summary Tablel: Sources of GDP per Capita Growth in Canada, 198110

19812010 19812000 20002010

(percentage point contribution)
GDP per Capita 1.37 1.68 0.80
Labour Productivity 1.19 . 1.31 0.96
Hours Worked per Person Employec 014 | 0.08 -0.54
1- Unemployment Rate 002 004 -0.13
Labour Force Participation Rate 0.08 ' 0.04 0.18
Demographic Participation Rate 0.25 I 0.21 0.33

(per cent contribution)

GDP per Capita 100.0 :  100.0 100.0
Labour Productivity 868 | 784 120.4
HoursWorked per Person Employed -10.0 : 4.5 -67.9
Employment Rate -1.1 : 2.6 -16.0
Labour Force Participation Rate 6.2 i 2.1 222
Demographic Participation Rate 18.1 i 12.3 41.2

Source: CSLS calculations based on Statistics Canada data.

We estimated the contribution of the different factors to GDP per capita in
Canada over the 1981010 period. In 2010, Canada had a GDP per capita of $38,849
(chained 2002 dollars), up from $26,081 (chained 2002 dollars) in 1981, which entails an
averagegrowth rate of 1.37 per cent per yéahs Summary Tablel shows, labour
productivity growth accounted for 1.19 percentage points of GDP per capghgover
the entire period, 87 per cent of total growth. Of the four labour supply terms, hours

8 The numbers in this section refer to total economy, not business sector, ancateestightly different than the
numbers used in the rest of the report, which refer to the Canadian business sector.

%In order to be consistent with Exhibit 2, continuous time growth rates were calculated (as opposed to growth rates that
are compounded idiscrete time periods).



worked per person employed and the unemployment rate had slightly negative
contributions {0.14 and-0.02 per cent per year, respectively), while the labotrefo
participation rate and working age share of population rate had positive contributions
(0.08 and 0.25 per cent per year, respectively). In the -20Q0 period, labour
productivity in Canada increased by®@per cent, representing 120.4 per cent ofRGD

per capita growth, while the four labour supply variables had a net negative contribution
of 205 per cent.

Although the basic structure of this growth accounting framework is quite
straightforward, what happens underneath its surface is not. Exhdhio\ds how the
determinants of GDP per capita, both from the labour productivity side and from the
labour supply side, are interconnected. Labour productivity levels and growth rates are
determined by the interrelations of labour, capital, and productetsarkurthermore,
Exhibit 3 makes it clear that MFP growth, in this framework, is also a source of labour
productivity growth.

Exhibit 2: Analytical Framework of Sources of Growth

> GD# per capits -«
Labeur productivity Laboor supply
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Source: van Ark (2002), p.71.
A countrydés aggregate | abour productivit
the different sectorséo | abour productivity

respective labour input share. This is the mechanism whereby the food manufacturing
subsectoplays a role in contributing to overall labour productivity growtdsing the
framework developed by Sharpe and Thomson (2010b), we decomposed the
contributions of different sectors to aggregate labour productivity growth in Canada.
According to CSLS caldations, food processing accounted for 4.4 per cent of aggregate



labour productivity growth in Canada (business sector) during the 28®&2 period. The
sector experienced labour productivity growth above that of the business sector during
the entire pead, which contributed to increase its role in overall labour productivity
growth. More specifically, the food processing labour productivity inccelage.37 per

cent per year during the 19@D07 period, somewhat above the business sector average
of 2.06per cent per year.

Summary Table2: Sectoral Contribution to Business Sector Labour Productivity
Growth in Canada, 19612007

19612007 19612000 20002007
Percentage Points
Business sector 2.06 2.24 1.08
Agriculture, forestry, fishing and hunting [11] 0.45 0.48 0.13
Mining and oil and gas extraction [21] 0.08 0.11 -0.05
Utilities [22] 0.07 0.08 0.01
Construction [23] 0.08 0.12 -0.10
Food manufacturing [311] 0.09 0.09 0.05
Non-Food Manufacturing 0.67 0.79 0.05
Wholesale trade [41] 0.14 0.10 0.28
Retail trade [4445] 0.15 0.13 0.22
Transportation and warehousing [489] 0.14 0.17 0.02
Information and cultural industries [51] 0.11 0.09 0.14
Finance, insurance, real estate and renting and leasing 0.23 0.22 0.25
Professional, scientific and technical services [54] -0.03 -0.03 0.02
Other services (except public administration) -0.13 -0.15 0.06
Per Cent
Business sector 100.0 100.0 100.0
Agriculture, forestry, fishing and hunting [11] 22.3 22.0 11.8
Mining and oil and gas extraction [21] 3.7 4.9 -4.9
Utilities [22] 35 3.9 1.0
Construction [23] 3.9 5.5 -9.1
Food manufacturing [311] 4.4 4.1 4.5
Non-Food Manufacturing 32.8 35.8 4.5
Wholesale trade [41] 6.7 4.4 25.9
Retail trade [4445] 7.4 5.8 20.0
Transportation and warehousing [489] 7.0 7.5 2.0
Information and cultural industries [51] 5.2 4.2 13.3
Finance, insurance, real estate and renting and leasing 11.1 9.8 23.2
Professional, scientific and technical services [54] -1.5 -1.3 2.3
Other services (except public administration) -6.4 -6.6 5.3

Note: Numbers may not sum up to the business sector total due to rounding.
Source: CSLS calculations based on Stati€€msada data (CANSIM Tables 38821 and 383022).

D. Data

Statistics Canada does produce official time series on productivitipdd
manufacturing subsectobut one can also estimatelabour productivity from hours
worked data and value added by industaya This report uses both sources; Statistics
Canada official measures are used for growth rates over the long term 0®61The
productivity data computethy CSLSareusedto estimateproductivity levels as well as
growth rates for the 1982009 period The advantages of the official series from
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Statistics Canada atbat they conform tothe national accounts angrovide long time
serieson a consistent basisThe advantages of the productivity series calculated by
CSLS are twofold First, theofficial estimates are available only in index form; they can
only be used to analyze growth rates, but not lev8lecond, the official estimates are
available only up to the year 2000Dn the other hand, CSLS dathow for the analysis

of both growthrates and levels up to the year 2009 and further allow for the analysis of
food manufacturingndustry group. For the interval where CSLS and Statistics Canada
data arédothavailable (19842007) growth rates are nearly identical.

The analysis in thiseport focuses on tHeng term trend as well as the p@§t00
period so as to emphasize recdatelopments Growth rates calculated over the long
term minimize the impact of short term distortionsThe short term trend is more
sensitive to fluctuatios) but also serves as an important indicator of recent developments.

Statistics Canada publishes two sets of data on hours worked that could be used to
construct productivity estimates for theod manufacturing subsectoifhere 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 ta CPA This is particularly true when data is disaggregated by industry
However, LFS provides more dp-date (to 2010 instead of 2009) and detaitetlistry
data Our analysis makes use of the CPA estimates due to the consistigmautput
data though LFS data are included in the appendix tables

Data for the international productivity comparisons has been retrieved from the
EU KLEMS Growth and Productivity Accounts database maintained by the Groningen
Growth and Development Centre in the Neldras Based on official data, this
database contains productivity estimates for the food, beverage and tobacco sector
These estimates are available for most countries of interdgtfor the period 1970
2004 Detailed labour productivity indexes &t subsector and industry group levels are
available for United States data from the Bureau of Labour Statistics and are compared
with CSLS estimates for Canada.
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Figure 1: Statistics Canada OfficialData for Food Manufacturing

Index Food Industry
Survey or Manufacturing  Groups
Level?
GDP
- Productivity Measures and Related VariabledNational 1961-2007 19612007
Nominal (CPA) L
GDP by IndustryProvincial and Territorial (Annual) L 19972007 19972007
GDP by IndustryNational (Monthly) L 19972010 19972010
Real, Chained Productivity Measures and Related VariabledNational 1961-2007
(CPA) I
GDP by IndustryNational (Monthly) L 19812010 19812010
Real, Constant Productivity Measures and Related VariablesNational
(CPA) e L
Labour Productivity Measures Provinces and Territorie
19972 19972
(Annual) (CPA) L 9972009 9972009
Employment Labour Force Survey L 1987-2010 19872010
Productivity Measures and Related Variablé&tional (Old 1961-2000
ceA) L
Labour Productivity Measures Provinces and Territorie
1997-2
(Annual) (CPA) L 9972009
Hours Labour Force Survey L 19872010 19872010
Productivity Measures and Related VariabledNational
1961-2007
G I N i
Capital Stock
Nominal Fixed Capital Flows and Stocks L 1961-2010 1961-2005
Real, Chained Fixed Capital Flows and Stocks L 1961-2010 19612005
Real, Constant | Fixed Capital Flows andiStocks | C |98 £ 20T 0RN1982.2005)
Productivity Measures and Related VariablesNational
: . 19612007
| Capital Services J(cPA) f | |
Labour. . Productivity Measures and Related VariablesNational 1961-2007
| Productivity || S D) N S
Capital Productivity Measures and Related VariabledNational
| Productivity | | ©pA b
Multlfac'.[o.r Productivity Measures and Related Variables\ational 1961-2007
Productivity (CPA) |

For details regarding the specific data series used in this repethe appendix
tablereferences

E. Measurement Issues

The quality of productivityestimates can be no better than the quality of the data
on which they are basedProductivity estimates are constructed from data on current
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dollar output,food processingrice deflators, capital input, and labour inpubome
variables have data at thiedustry group level for all industry groups in food
manufacturing, while other variables are available for only select industry groups and for
a special aggregation of industry groups. When data are only available for select food
manufacturing industrgroups, NAICS industries 3112, 3118 and 3119 are aggregated
into one category | abeled fAmiscell aneous
sections of the paper present data on the nine official industry groups that compose the
food manufacturing sector, while other sections reference only seven industry groups
including the special aggregation as an industry group.

i. Price Deflators

Productivity growth over time is a real or physical concept; it captureshtinege
in the amount of output thats produced per unit of input For example, labour
productivity growth is meant to capturthe per cent change mow manykilograms of
fries can be produced by one worker irpackaged fry factoryn an hour However,
currentdollar output measures aadfected by the fact that prices may change over time
for reasons that have nothing to do with the production process (for example, general
price inflationor changes in relative prigesSince measures of productivity (output per
unit of input) should noreflect such price changes, it is necessary to adjust nominal
output data by a price deflator to ensure that the productivity estimates are measured in
real terms?

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
guality changes It is necessary to disentangle qualityven price changes from pure
price changes such as general inflatiomo continue with thepackaged fryfactory
exampe, suppose that the quality tfe friesproduced increased by 10 per cent and so
did the price, with no change in the number of hours of work necessary to produce it
(quality can increase because of healthier ingredients, or shorter cooking time, for
exanple) Statisticians will consider that the price packaged frieshas remained
constant (that is, the price increase was entirely due to an increase in quality), and
productivity will have increased by 10 per ceit this case, the entire increasecurrent
dollar output kilograms of friestimes the price pekilogram of frieg 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 unchangadteeugh th
revenue obtained for eadathair increased 10 per centn the latter case, the entire
increase in current dollar output is accounted for by pure price chatigsghis sort of
change in currerdollar output that is eliminated throughetbse of a price deflator.

YaReal termso means &either constant dol | ar or chained

establish both the level and the weights. Chained dollar estimates use changing weights such that the yesights of
are used for growth between t and t+1, using the base year only to establish the level.

fo

dol |
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ii . Capital Input

The quality and quantity of capital that firms use in the production process is a
key determinant of productivityCapital is a stockandcan beestimatedbver long time
periods with data on investmenthis report makes use of capital stock and investment
datg as well as capital services dataross 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 secto s capi t al st ock. Capitalgr owi ng
stocks at thandustry grouplevel are only available to 2005 and were estimated by
Statistics Canada using a different methodology than the sector |&u@k report
estimates industry group capital gte by assigning the same share of the official capital
stock measure as the industry group had under the old measure. This calculation is made
by CSLS because industry group capital stock estimates are not available on a basis
consistent with subsectotogks following changes in methodology of data collection and
accounting of capital service lives by Statistics Canada.

Capital service input includes services provided by fixed reproducible business
assets (such as equipment and structures) as welvestories, and land The capital
service input is calculated by Statistics Canada through aggregating the capital stock of
different types of capital goods using the relative cost of capital as wei@ldpital
services growth is driven by increaseghe level of capital stock, as well as shifts in the
capital compositiorand their economic livesaused by more investment in assets that
provide relatively more services per dollar of capital stock @leort lived assets).
Capital services data aevailable for the 1962007 periodfor the food manufacturing
subsectarbut are unavailable fandustry group.

lii . Labour Input

In the CPA, Statistics Canada estimates hours worked by first estimating average
annual hours per job and the numbejotiis by province, industry, and class of workers
The volume of hours worked is then obtained by multiplying these two estimates
(Maynard, 2005) Establishmentare surveyed using the Survey of Employment, Payroll
and Hours (SEPH), while households arteveyed using the Labour Force Survey
(LFS) Because the coverage of the LFS is more comprehensivei(éngludes self
employed workers), the CPA uses this source as the main indicator of the number of jobs
in the economy However, Statistics Canadmelieves 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

1) FS 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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responding to the LES As a result, SEPH datare used to allocate hours worked to
specific industries.

Ill. Productivity Trends in the Food Manufacturing Subsector in
Canada

This part of the report is divided into three sections. The first reviews trends in
food manufacturing output, input andoductivity at the national level, for the aggregate
sector and the industry groups. The second does the same as the first, but focuses on the
four-digit industry groups. The third section explores productivity trends in the food
manufacturing subsectotylprovince. The focus of this report is on the period since
2000, but data from earlier periods are also discussed to provide context. Each section
includes a concluding stdection that highlights key findings.

A. Food Manufacturing Subsector Product ivity Trends at the National
Level

This section explores productivity trends in the seven industry groups within food
manufacturing: animal food manufacturing, sugar and confectionary product
manufacturing, fruit and vegetable preserving and specialty femoufacturing, dairy
product manufacturing, meat product manufacturing, seafood product preparation and
packaging and miscellaneous food manufactulfrigirst, we outline longun trends in
nominal output to provide context for the remainder of this tep@ve then examine
each of the components of productivity estimates: real output, labour input, and capital
input. Then, trends in labour productivity and multifactor productivity are explored.
Finally, key findings are summarized.

I. Nominal Value -Added Output (GDP)

Current dollar GDP in the food manufacturing subsector was $20.92 billion in
2007, up from $1.06 billion in 1961. The food manufacturing industry in 2007 was
responsible for 1.46 per cent tftal economy GDPand represented 11.3 per cenft
manufacturing output.

The food manufacturing subsector in Canada is in-teng decline in terms of
its share of total economy GDP. It fell as a share of nominal output from 2.75 par cent
1961to 1.46 per cenh 2007 Chartl shows that the share of nominal GDP produced in
the food manufacturing subsector. As will be seen in the next section, this does not mean

12 Miscellaneous food manufacturing is a special aggregation of three NAICSligguindustries: grain and oilseed
milling, bakeries and tortilla manufacturing, and other food manufacturing, but is referred to as an industry group in the
text for simplicity
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that output has fallen in absolute sense; rather, it indicates that the rest of the Canadian
economy has grown at a faster pace than the food manufacturing subsector.

Similarly, though less dramatically, food manufacturing has declined as a
proportion of total manufacturing nenal output, from 12.3 per cent in 1961 to 11.3 per
cent in 2007. This relative decline is in part related to the income elasticity for food,
which is relatively low. Expenditure on food fell from 11.4 per cent of total household
spending in 1997 to 10fer cent in 2007.

Chart 1: Nominal GDP in Food Manufacturing as a Share of the Total Economy,
Per Cent, 19612007
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Source: Table 1

ii. Real Output (GDP)

Real output indexes are available for food manufacturing, but not the industry
groups,from the Canadian Productivity Accounts for the 12007 period. Over the
entire period, food manufacturing output grew at an average annual rate of 2.22 per cent,
well below both manufacturing (3.39 per cent) and the business sector (3.81 per cent).
During the 19612000 period, growth in food manufacturing averaged only 2.29 per cent,
well below both the business sector (4.04 per cent) and manufacturing (4.10 per cent).
The more recent 2000007 period withessed a decline in output growth, though growt
in food manufacturing output (1.83 per cent) was well above manufacturing (negative
0.49 per cent) and somewhat below the business sector (2.59 peScemi)dry Table 1
and
Chart2). The post2000 divergence in output growth between manufacturing and food
manufacturing ndicates a falloff in demand for manufacturingtput and continued
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demand growth for food processing output. Increased demapliesnpressure to
increase capacity utilization in food manufactunvigich has implications for multifactor
productivity growth.

Summary Table 1. Real (Chained) Output in the FoodManufacturing Subsector,
Canada, CompoundAnnual Growth Rates, per cent, 19612007

19612007 1961-2000 20002007
Business Sector 3.81 4.04 2.59
Manufacturing [3133] 3.39 4.10 -0.49
Food Manufacturing Sector 2.22 2.29 1.83

Source: Appendix Tables 13, 14 and 14

Chart 2. Annual Growth Rates of Real Output in the Total Economy,
Manufacturing Sector and Food Manufacturing Subsector, Canada, 1962007 and
20002007
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lii. Gross Output and Intermediate Inputs

Gross output is defined as the sum of value added and the value of intermediate
inputs. Gross output in the food manufacturing industry in 2007 was $75.4 billion
dollars, of which only $20.9 billion is accounted for by value added. The growth rate of
red gross output in food manufacturing was 2.32 per cent over the2(i/1 period,
below the 3.39 per cent growth experienced by manufacturing. From 1961 to 2000,
average growth afeal gross output was far higher in manufacturing (4.06 per cent) than
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in food manufacturing (2.46 per cent), though the post 2000 period has witnessed higher
growth in food manufacturing (1.55 per cent) than in manufactuthggper cent).

Summary Table 2. Intermediate Productivity Use, Manufacturing and Food
Manufacturing, 1961-2007
19612007 19612000 20002007

Manufacturing
Average Annual Growth Rate

Gross Output 3.39 4.06 -0.25
Intermediate Input Use 3.38 4.03 -0.15
Intermediate Input Productivity 0.01 0.03 -0.10

Level, Per Cent
1961 2000 2007
Intermediate Input/Gross Output Ratio 63.77 68.75 71.16

1961-2007 19612000 20002007
Food Manufacturing
Average Annual Growth Rate

Gross Output 2.32 2.46 1.55
Intermediate Input Use 2.35 2.52 1.42
Intermediate Input Productivity -0.03 -0.06 0.13

Level, Per Cent
1961 2000 2007
Intermediate Input/Gross Output Ratio 76.60 74.05 72.25

Source: Appendix Tables 14, 14b, 14d and 14f

Intermediate inputs accounted for $54.5 billion of the famhufacturing gross
output, of which $45.4 billion was spent on materials, $7.6 billion on services and $1.4
billion energy. Intermediate inputs amounted to 72.25 per cent of food manufacturing
gross output in 2007, slightly above the 71.16 per cent imufaaturing Intermediate
input use in food manufacturing increased at an average annual rate of 2.35 per cent
between 1961 and 2007, which was below the 3.38 per cent annual growth experienced in
manufacturing. From 1961 to 2000, real inputs incread®&2 per cent in food
manufacturing, a rate far below the 4.03 per cent experienced by manufacturing. In the
more recent 200Q007 period, food manufacturing experienced a higher growth rate in
intermediate inputs (1.42 per cent) than manufacturing, whigerienced declining
intermediate input use(.15 per cent).

Intermediate input productivity growth was essentially unchanged over the 1961
2007 period in food manufacturing, having declined 0.03 per cent per year; intermediate
input productivity wassimilarly flat in manufacturing as a whole, having advanced only
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0.01 per cent. Intermediate input productivity growth since 2000, however, has been
faster in food manufacturing (0.13 per cent) than in manufactwintO(per cent).

Iv. Labour Input (Jo bs and Hours Worked)

This subsection reviews trends in labour input in the food manufacturing
subsector. Labour input can be expressed in terms of the number of workers or number
of hours worked. Hours worked is a more appropriate measure of lapatirfrom a
productivity perspective, since the average number of hours worked per worker can
change over time. In this report, hours worked is used as the measure of labour input.
However, it remains important to examine data on the number of workeesude
employment is an indicator of the importance of the sector in the economy and because
trends in employment largely drive changes in total hours worked.

There were 205,290 jobs in the food manufacturing subsector in 2009, a small
drop from 214814 n 196 1. The decline in the food
employment in the Canadian economy has been proportionately much larger; the sector
accounted for 3.34 per cent of Canadian jobs in 1961, but only 1.20 per cent in 2009
(Table 3. Theset or s share of Canadian empl oyment
over the full 196312009 period, which compares with the 1.79 per cent decline
experienced by manufacturing. The rate of decline accelerated to 2.20 per cent per year
between 2000 and)R9.

Summary Table 3: Food Manufacturing Industry Group Employment as a
Proportion of Sector Employment

1997 2000 2007 2009

Animal food [3111] 5.0 6.1 3.9 4.0
Sugar and confectionery product [3113] 5.9 5.2 5.8 4.8
Fruit and vegetable preserving and specialty fc 9.8 9.2 11.2 11.3
[3114]

Dairy product [3115] 11.8 10.6 11.3 11.7
Meat product [3116] 25.1 25.2 28.1 28.5
Seafood product preparation and packaging [3117] 8.6 11.3 10.5 10.6
Miscellaneous food [311A] 33.8 324 29.1 29.2

Calculated from Table 4c
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Chart 3: Number of Jobs in the Food Manufacturing Subsector as a Share of the
Total Economy, Canada, 19622009
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Total hours worked in the food manufacturipgpducts sector have seen a slow
decline over the past 48 years, averagihd9 per cent per year over the period 1961
2009 Summary Table ¥ The rate of decline has been faster in recent years. Between
2000 and 2009, total hours worked declined i Iper cent per year in the subsector
(Summary Table ¥ Average annual pgob hours worked in the food manufacturing
subsector were just 2.50 per cent lower in 2009 than in 2000, so the steep decline in total
hours worked was driven by the employmenaraies discussed above. In contrast,
hours worked in the total economy increased by 0.96 per cent per year over the 2000
2009 period, and manufacturing declined 2.97 per cent per year.

Summary Table 4: Total Hours Worked, Food Manufacturing Subsector, Canada,
Compound Annual Growth Rates, per cent, 1962009

1961-2009 19612000 19972009 20002009

All industries [T001] 1.67 1.83 1.32 0.96
Manufacturing [3133] 0.13 0.86 -1.60 -2.97
Food manufacturing subsector -0.19 0.02 -0.63 -1.10

Source: Appendix Table 4
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Chart 4: Total Hours Worked, Food Manufacturing Subsector, Canada, Index
1961= 100, 19622009
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Overall, employment in the sector has decreased even as output incrieagbdrmore,
the rate of decline increased in the 2@009 period.

v. Capital Input

There are two methods measures of capital input, capital stock and capital
services. Capital stock is simply a measure of the real (constant dollar) physical capital
held by the firm in the form of engineering structures, buildings and machinery and
equipment. Capital service input includes services provided by fixed reproducible
business assets (such as equipment and structures) as well as inventories, and land. The
cgpital service input is calculated by aggregating the capital stock of different types of
capital goods using the relative cost of capital as weights. Capital services growth is
driven by increases in the level of capital stock, as well as shifts in thiéalca
composition caused by more investment in assets that provide relatively more services
per dollar of capital stock (i.e. short lived assets).

Let us begin with capital input defined as the real (constant dollar) net stock of
capital depreciated ugjra geometric depreciation rdfe Net capital stock increased at a
compound average annual rate 1.57 per cent between 1961 and 2010, a rate somewhat

13 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 captial 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.
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above that experienced by manufacturing, which grew at a rate of 1.44 per cent, but
below the total econoynrate of 2.77 per cent. Real capital stock in the food
manufacturing subsector in Canada declined between 2000 and 2010 at an average annual
rate of 0.27 per cenSmmary Tabl&).

Summary Table 5. Real Capital Stock, Food Manufacturing Sector, Canada,
Compound Annual Growth Rates, Per Cent, 1962010

19612010  1961-2000 20002010

All industries [T001] 2.77 2.89 2.32

Manufacturing [3133] 1.44 2.36 -2.06

Food Manufacturing Sector 1.57 2.05 -0.27
Source: 7b

Chart 5: Real Capital Stock in the Food Manufacturing Subsector as a Share of the
Manufacturing Capital Stock, per cent,Canada, 19812010
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Using the alternative definition of capital input, that is capital services, the trends
have been similar to the capital stock method, though data are not available at the
industry group level. Over the 19@D07 period capital services increased at an average
annual rate of 2.53 per cent per year in the food manufacturing subsector, which was
slower than manufacturing (3.04 per cent) and the business sector (5.06 per cent). During
the 2000 to 2007 period, food manufang experienced capital services growth of 1.81
per cent per year, more than double the rate experienced by manufacturing (0.83 per
cent), but less than half the rate experienced by the business sector (4.07 per cent). The
positive difference betweerapital stock growth and capital services growth implies that
there has been a change in capital composition towards shorter lived assets. This is
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consistent with a vast literature detailing the increasing importance of information and
communication techriogy and other short lived assets.

Summary Table 6: Capital Services Input Compound Average Annual Growth Rate
in the Business, Manufacturing and Food Manufacturing Subsectors, 1962007

1961- 1981 1961- 1981 1989 2000
2007 2007 1981 1989 2000 2007
Business Sector 5.06 3.91 6.58 4.05 3.71 4.07
Manufacturing 3.04 2.02 4.38 2.38 2.53 0.83
Food 2.53 1.91 3.35 2.22 1.75 1.81

Manufacturing

Source: Appendix Tables 13b, 14b and 14f
vi. Labour Productivity

Productivity can be measured on a gross output basis or on a value added basis,
and both methods have strengths and weaknesses. The OECD (2001) notably
recommends the use of val ue addedmatrmbour pr
links, such as thendustry contribution to econorwide labour productivity and
economic growtho because the value added | at
by the proportion of total hours worked would sum to labour productivity in the
economy. F u r-addesl baven lakour produdivityiferms a direct link to a
widely used measure of living standards, income per capita. Productivity translates
directly into Iliving standards. o0 Labour prc
contrast, can be increasedtivout any true efficiency gain. The OECD (2001) notes, for
instance, t hat out sourcing Ai mplies Ssubsti
including | abour, for intermediate inputso;
input falls, outsourcig increases gross output labour productivity measures. This holds
even if the outsourced production is done the exact same way as was done previous to
outsourcing. As an example, imagine a company that makes frozen dinners and has
advertising and legal gartments. If this firm outsourced advertising and legal services,
productivity increasebecause the value added of outsourced production is embedded in
the final goodbut not part of the value added of the firm. Growth rates in value added
productivity and gross output productivity are the same only if the ratio of intermediate
goods to gross output are constant. For these reasons, the analysis that follows uses a
valueadded approach.
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Chart 6: Labour Productivity in Food Manu facturing and Benchmark
Industries, Compound Average Annual Growth Rates Based on Value Added, 1961
2007, 19612000 and 2002007
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Labour productivity growth data for manufacturing and food manufacturing are
available on an official basis from Statistics Canada for the-206Y period. Over the
entire period for which data are available on an official basis, labour productivigdn f
manufacturing grew at a compound average rate of 2.37 per cent, significantly below the
2.92 per cent growth achieved in the manufacturing sector. The most recent period of
20002007 witnessed an acceleration of growth in food manufacturing to 2.&&mmteas
well as an improvement in relative performance due to manufacturing productivity
growth slowing to 1.03 per cent.

Summary Table 7: Labour Productivity, Real GDP (Chained 2002 Dollars) per Hour
Worked, Food Manufacturing Subsector, Canada, 1962007
1961-2007 1961-2000 20002007

(compound annual growth rate, per cent)

Business sector 2.07 2.24 1.07

Manufacturing 2.92 3.26 1.03

Food manufacturing 2.37 2.33 2.63
(chained 2002 dollars per hour worked)

1961 2000 2007

Business sector 15.01 35.56 38.35

Manufacturing 1342 4691 5042

Food manufacturing 15.52 3803 4559

Source: Appendix Table 5 for industry groups, Business Sector, Manufacturing and Food Manufacturing data found in
Appendix Tables 13, 13a, 14, 14a, 14d and 14e
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Over the entire timeframe of 1961 through 2007, food manufacturing
outperformed nine subsecsoin manufacturing and 10 experienced higher productivity
growth Chart 7. The subsector with the highest productivity growth was computer and
electronic product manufacturing (5.72 per cent per year) and the lowest was printing and
related support actities (0.91 per cent) compared to 2.37 per cent average annual growth
in food manufacturing labour productivity. During the p2800 period, food
manufacturing had a very strong performance when compared to its peers in the
manufacturing sector, rankird]’ out of 20 industry group¥. With an average annual
labour productivity growth rate of 2.63 per cent, only wood product manufacturing (4.96
per cent), primary metal manufacturing (4.56 per cent), and miscellaneous manufacturing
(2.68 per cent) experiead higher growth. Half of the subsectors in manufacturing
experienced negative productivity growth from 2000 to 2007, with the leather and allied
products contracting the most at 4.14 per cent per year per year.

Chart 7: Labour Productivity Growth Rates in Manufacturing Industries, Per Cent,
1961-2007
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Source: Appendix Table 14h.

14 There are officially 21 industry groapn manufacturing, but the available statistics group textile mills (NAICS 313)
and textile product mills (NAICS 314) as one industry group.
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Summary Table 8: Average Annual Labour Productivity Growth Rates in
Manufacturing and Subsectors, per cent, 1962007

1961-2007 19612000 20002007

Manufacturing [3133] 2.92 3.26 1.03
Food [311] 2.37 2.33 2.63
Beverage and tobacco product [312] 2.07 2.88 -2.33
Textile and textile product mills 3.05 3.68 -0.39
Clothing [315] 1.99 2.65 -1.62
Leather and alliegroduct [316] 1.63 2.70 -4.14
Wood product [321] 3.61 3.37 4.96
Paper [322] 2.21 2.70 -0.48
Printing and related support activities [323] 0.91 0.65 2.35
Petroleum and coal products [324] 3.25 4.45 -3.17
Chemical [325] 3.86 4.67 -0.57
Plastics andubber products [326] 3.09 3.47 0.99
Norrmetallic mineral product [327] 2.12 2.40 0.55
Primary metal [331] 3.57 3.39 4.56
Fabricated metal product [332] 1.97 2.27 0.28
Machinery [333] 2.25 2.41 1.31
Computer and electronic product [334] 5.72 7.53 -3.81
Electrical equipment, appliance and component [335] 2.61 3.64 -2.96
Transportation equipment [336] 4.30 4.77 1.72
Furniture and related product [337] 2.04 2.42 -0.09
Miscellaneous [339] 3.04 3.10 2.68

Source: Appendix Table 14h
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Chart 8: Labour Productivity, Food Manufacturing Subsector, Canada, Chained
2002 Dollars, 19812007
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The Centre for the Study of Living Standards estimated productivity growth based on
GDP data from National Accounts and hours worked data from the Survey of
Employment, Hours and Payroll. This methodology may lead to slightly differing growth
rates due talata revisions compared to the above paragraph, but this allows for industry
group growth rates and estimates data up to 2009. Intriguingly, productivity growth
accelerated in food manufacturing over the 20009 period compared to the 193000

period, the opposite of what was experienced in manufacturing as well as the wider
economy. Labour productivity in the total economy grew by 1.15 per cent per year over
the 19812009 period, but productivity growth declined to 0.71 per cent per year in the
20002009 period, and the growth rates for manufacturing over those same periods were
2.13 per cent and 0.46 per cent respectivenfmary Table® The food manufacturing
subsector outperformed the total economy, but not manufacturing, between 1981 and
2009, wth an average annual labour productivity growth rate of 1.74 per cent. But
bet ween 2000 and 2009, the sectords | abour i
the economy and in manufacturing at 2.79 per cent per year.
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Summary Table 9: Labour Productivity and Real GDP (Chained 2002 Dollars) per
Hour Worked, Food Manufacturing Subsector, Canada 199-2009

19972009 19972000 20002009

(compound annual growth rate, pe

cent)

All Industries 1.15 1.36 0.71

Manufacturing 2.13 2.93 0.46

Food manufacturing 1.74 1.24 2.79
(chained 2002 dollars per hour

worked)

1981 2000 2009

All Industries 29.83 38.57 41.10

Manufacturing 27.14 47.00 48.99

Food manufacturing 30.09 38.06 48.75

Source: Summaryable 5

Overall, the labour productivity experience of the food manufacturing subsector
has been diverse, but most industry groups outpaced both the total economy and
manufacturing in terms of labour productivity growth from 2000 to 2009. In terms of
productivity levels, the food manufacturing was ahead of the total economy but behind
manufacturing. In terms of productivity growth, the sector as a whole has performed
very well in recent years; labour productivity growth in the sector was more than double
that experienced by the total economy and by manufacturing from 2000 to 2009, and
growth was higher in the 20@D09 period than it was for the 198009 period. While
the food manufacturing subsector has experienced declining hours, output has continued
to grow resulting in high productivity growth. Section five of this report explores several
possible explanations for these trends.
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Box 1: McCain Foods Modernizes

Productivity growth fundamentally happens at the firm level, and there are aliewdiams at
the forefront that are increasing productivity faster than the industry in general. McCain
Ltd. is one such company that has embraced an ambitious plan to attain higher productivit

McCain Foods Ltdcompleted a new factoyn Floren@ville, New Brunswick ir2008 with the
aim of increasing productivity compared to the 50 year old plant that was to be vadagetew
factory was part of an overall corporate strategy that sought greater efficiency at the inpu
modernized managemnt techniques, optimal technology use, increased safety and re
environmental impact.

At the input stage, technology has been used in a variety of ways to reduce waste. Came|
systems are used in peeling, cutting and removing defective gstatrocess that has redug
waste and improved quality. More efficient use of energy was also achieved through u
energy recovery system to reuse heat from the fryer in the manufacturing process.

Due to the extent of the modernization, trainimgpéoyees was central to the success of
plant. Simulation training was used as a pedagogical tool in training workers to use
screens, and those that manufactured the equipment were on site to deal wiih stabiems.
The focus on worker delopment does not end with training, but also a new workplace cu
Every shift starts with a review of the work done by the previous shift and the plan of the g
shift, a strategy that very much promotes worker engagement.

Food safety and emplogesafety were also given prominence in the overall design. The
received Gold Certification from the American Institute on Baking which recognizes food S
guality and sanitation. The new factory also brags that it has operated for more thay$
without suffering a lostime accident.

Through the use of technology and training, the firm has attained higher worker produ
while consumers have attained a better product and workers benefitted from greater safet

Sour ce: A Wathh a Refrigeratad andi Ftoren Foods Magazimarch 20, 2010.
Available: http://www.refrigeratedfrozenfood.com/Articles/RFF Extra/BNP GUIB- 9
2006 A 10000000000000783621

vii. Multifactor Productivity

Statistics Canada estimates multifactor productivity (MFP) for major sectors of
the economy on a long term basis of 12007, but ot for the fourdigit industry
groups. Multifactor productivity (MFP) is a residual term that captures productivity
growth not associated with the growth of labour and capital inputs. Over the entire time


http://www.refrigeratedfrozenfood.com/Articles/RFF_Extra/BNP_GUID_9-5-2006_A_10000000000000783621
http://www.refrigeratedfrozenfood.com/Articles/RFF_Extra/BNP_GUID_9-5-2006_A_10000000000000783621
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frame, food manufacturing experienced averageuanmultifactor productivity growth

of 0.97 per cent, which is only thréiiths of the 1.59 per cent attained in manufacturing,

but three times higher than the rate in the business sector, 0.35 per cent. During the
recent 2002007 period, food manufactog benefitted from an accelerated MFP annual
growth rate of 1.06 per cent while both the business sector and business sector faced
negative rates 60.30 per cent.

Summary Table 10: Multifactor Productivity in the Food Manufacturing Subsector
Based on Capital Services Input, Compound Average Annual Growth Rate, 1961
2007

1961-2007 19612000 20002007
Business Sector 0.35 0.46 -0.30
Manufacturing 1.59 1.93 -0.30
Business Services -0.01 -0.12 0.56
Food Manufacturing 0.97 0.96 1.06

Source: Appendix Tables 13, 14 and 14f

Chart 9: Average Annual Multifactor Productivity Growth Rates, Based on Value
Added, 19612007, 19612000 and 2002007
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viii. Key Findings

This subsection highlights the keyends uncovered in this exploration of
productivity in the food manufacturing subsector from 2000 to 2007. These key findings
will form the basis for the discussion of the drivers of productivity in the food
manufacturing subsector in section five.
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The food manufacturing subsector experienced faster output growth than the
manufacturing sector, but weaker than the Canadian economy as a whole between
2000 and 2007.

The number of hours worked in the overall economy increased while decreasing
in the food manufacturing subsector; the decline was greater in manufacturing
over the 20062007 period.

Labour productivity grew mucfasterin the food manufacturing subsector than in
the Canadian economy as a whole and in the manufacturing sector over the 2000
2007 period.

Over the same period, multifactor productivity growth was stronger in the food
processing sector than in the Canadian business sector.

Chart 10: Labour Input, Output, and Labour Productivity Growth, Food
Manufacturi ng Subsector, Canada, 2062007
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Labour productivity growth in the food manufacturing subsector accelerated after
2000 compared to the 192D00 period, unlike the manufacturing sector and the
total economy.

Multifactor productivity growth, which meases changes in real output not
related to changes in hours worked or real capital stock, accelerated slightly for
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food manufacturing in the pe&000 period, at a time when both manufacturing
and the business sector experienced declines. While food rommifg has
outperformed both the business sector and manufacturing since 2000, the sector
did not outperform manufacturing over the longer 22607 term.

B. Food Manufacturing Subsector Productivity Trends at the Four -Digit
Industry Group Level

This setion explores productivity trends in the seven industry groups within food
manufacturing: animal food manufacturing, sugar and confectionary product
manufacturing, fruit and vegetable preserving and specialty food manufacturing, dairy
product manufacturgp meat product manufacturing, seafood product preparation and
packaging and miscellaneous food manufactufirfgrst, we outline longun trends in
nominal output to provide context for the remainder of this report. We then examine
each of the componentd productivity estimates: real output, labour input, and capital
input. Then, trends in labour productivity and multifactor productivity are explored.
Finally, key findings are summarized.

I. Nominal Value -Added Output (GDP)

Every industry group has ae large growth in nominal output over the period,
which is unsurprising given 46 years of inflation and population growth.

Among food manufacturing industry groups in 2007, miscellaneous food
manufacturing was the largest industry group in ternmugut value at 32.8 per cent of
value, followed by meat product manufacturing (27.3 per cent), fruit and vegetable
preserving and specialty food manufacturing (12.0 per cent), dairy product manufacturing
(11.4 per cent), sugar and confectionary produchufeturing (6.2 per cent), animal
food manufacturing (6.0 per cent) and seafood product preparation and packaging (4.3
per cent) The relative importance of industry groups in 2007 is given in .

15 Miscellaneous food manufacturing is a special aggregation of three NAICSlifpuindustries: grain and oilsde
milling, bakeries and tortilla manufacturing, and other food manufacturing, but is referred to as an industry group in the
text for simplicity.
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Chart 11: Nominal Food Manufacturing Industry Group Output as a Proportion of
Subsector Output, 2007
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Three industry groups in food processing have seen their shares of nominal total
economy GDP fall by more than half since 1961; dairy manufacturing experienced the
largest decline (67.6per cent), followed by sugar and confectionary product
manufacturing (60.7 per cent), seafood product preparation and packaging (54.5 per
cent). In fact, every industry group saw output decline as a share of GDP over the period
(Chart 12. Other indusy groups with falling shares of output relative to the total
economy included miscellaneous food manufacturing (49.1 per cent), animal food
manufacturing (47.8 per cent), fruit and vegetable preserving and specialty food
manufacturing (31.4 per cent) an@at product manufacturing (20.5 per cent).

Comparing industry groups to manufacturing, only two industry groups increased
their share of output. Meat product manufacturing increased as a proportion of
manufacturing output by 38.0 per cent while fiauid vegetable preserving and specialty
food manufacturing increased by 19.2 per cent. Overall, the long term trend has clearly
been a decline in the share of total output accounted for by the food manufacturing
subsector.
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Chart 122 Nominal Output of Food Manufacturing Industry groups as a Share of
Total Economy Output, 1961 and 2007
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ii. Real Output (GDP)

Data from National Economic Accounts are available on a shorter but more recent
basis, and are available at the indystiroup level. Real output in the food
manufacturing subsector advanced at an average annual rate 1.40 per cent from 1981 to
2010, compared to 1.58 per cent for manufacturing and 2.49 per cent for the total
economy.

The strongest real output growthteaver the 1982010 period was attained by
fruit and vegetable preserving and specialty food manufacturing at 3.42 per cent per year,
the only industry with growth higher than two per ceésarimary Table )1 The next
highest were sugar and confectigngroducts at 1.84 per cent and seafood product
preparation and packaging at 1.78 per cent. Industry groups that grew less quickly than
food manufacturing include miscellaneous food manufacturing at 1.40 per cent, animal
food manufacturing at 1.29 per ¢eand meat product manufacturing 1.22 per cent. The
only industry group that experienced a negative compound average annual growth rate
over the 19812010 was dairy product manufacturing@i82 per cent. It is quite normal
that output grow at differemates in different industry groups, not only because of trade
opportunities, but also as noted by Azzam, Lopez and Lopez (2002) there are large
variations in consumer preferences over time.
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Real output growth accelerated in every industry grdupng he 20062010
period with the exception of animal food manufacturing which shrank by 1.34 per cent
and sugar and confectionary product which declined 0.28 per cent per year. Other
industry groups that grew slower than the sector average were dairy product
manufacturing (0.49 per cent), fruit and vegetable preserving and specialty food
manufacturing(1.43 per cent)and seafood product preparation and packaging (1.51 per
cent). To put this performance in context, note that while growth was much higher than
in manufacturing, food manufacturing growth was still somewhat lower than total
Canadian real GDP over the 26RP010 time period, which averaged 1.87 per cent per
year.

Chart 13. Real GDP, Food Manufacturing Subsector, Billionsof Chained 2002
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Chart 14: Annual Growth Rates of Real Output in Food Manufacturing Industry
Groups, Canada, Per cent, 1982010 and 2002010
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manufacturing confectionery manufacturing  vegetable  preparation and food manufacturing
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[3113] manufacturing
[3114] Source: Table 1

Summary Table 11: Real (Chained) Output in the Food Manufacturing Subsector,
Canada, Compound Annual Growth Rates, per cent, 1982010

1981 1981} 199+ 2000
2010 2000 2010 2010

Food manufacturing subsector 140 123 220 1.72
Animal food manufacturing [3111] 129 271 159 -1.34
Grain and oilseed milling [3112] n.a. na.-0.96 1.83
Sugar and confectionery product

manufacturing [3113] 1.84 297 0.98 -0.28
Fruit and vegetable preserving and specialty f

manufacturing [3114] 342 448 204 143
Dairy product manufacturing [3115] -0.82 -151 0.76 0.49
Meat product manufacturing [3116] 122 046 381 270

Animal (excepipoultry) slaughtering [311611] n.a. na. 257 124
Rendering and meat processing frc

carcasses [311614] n.a. na. 525 4.82
Poultry processing [311615] n.a. na 425 281
Seafood produgtreparation and packaging [3117 1.78 193 2.68 1.51
Bakeries and tortilla manufacturing [3118] n.a. na. 228 2.25
Other food manufacturing [3119] n.a. na. 381 3.09
Miscellaneous food manufacturing [311A] 140 084 196 2.46

Source: Appendix Tables
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Overall, real output growth in the Canadian food manufacturing subsector has
been quite strong compared to the manufacturing industry, though weak compared to the
total economy in the poRA000 period. Some industry groups grew quite rapidly, such as
the other food manufacturing subsector which grew at an average annual rate of 3.09 per
cent, while one industry, animal food manufacturing shrank at a rate of 1.34 per cent
annually over the 2062010 period.

lii. Labour Input (Jobs and Hours Worked)

This subsection reviews trends in labour input in the 4digit industry groups
that compose food manufacturing. Labour input can be expressed in terms of the number
of workers or number of hours worked. Hours worked is a more appropriate measure of
labourinput from a productivity perspective, since the average number of hours worked
per worker can change over time. In this 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 the economy and
because trends in employment largely drive changes in total hours worked.

Summary Table 12 Food Manufacturing Industry Group Employment as a
Proportion of Sector Employment

1997 2000 2007 2009

Animal food [3111] 5.0 6.1 3.9 4.0
Sugar and confectionery product [3113] 5.9 5.2 5.8 4.8
Fruit and vegetable preserving and specialty f 9.8 9.2 11.2 11.3
[3114]

Dairy product [3115] 11.8 10.6 11.3 11.7
Meat product [3116] 25.1 25.2 28.1 28.5
Seafood product preparation and packaging [31 8.6 11.3 10.5 10.6
Miscellaneous food [311A] 33.8 324 29.1 29.2

Over the 1997 to 2009 period, the longest period for which datavarkable for
the industry groups, there were large changes in the distribution of employment in food
manufacturing, with some industry groups becoming much more important and others
less important employers within the subsector. Three industry grougssed their
share of employment within food manufacturing: fruit and vegetable preserving and
specialty food manufacturing (up 1.5 percentage points to 11.3 per cent), meat product
manufacturing (up 3.3 percentage points to 28.5 per cent) and seafoadctprod
preparation and packaging (up 2.0 percentage points Gop&0.cent). The largest loss
was in miscellaneous food manufacturing (down 4.6 percentage points to 29.2 per cent),
followed by sugar and confectionery product manufacturing (down 1.1 peyegmbants
to 4.8 per cent), animal food manufacturing (down 1.0 percentage points to 4.0 per cent)
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and dairy product manufacturing (down 0.1 percentage points to 11.7 per cent) ( and
Chart15).

Chart 15: Change in the Proportion of Food Manufacturing Jobs in an Industry

Group, Percentage Points, 1992009
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[3114] Source: Table 3¢

Most industry groups shared in the declining havesd in the post 2000 era.
Four of the seven industries for which data are available faced declining hours, with the
greatest decline attained by animal food manufacturing (down 5.31 per cent per year),
followed by sugar and confectionary product maotufang (down 2.55 per cent),
miscellaneous food manufacturing (down 2.41 per cent) and seafood preparation and
packaging (down 1.59 per cent). Dairy product manufacturing saw no change in hours
worked while growth in hours worked was experienced by &mit vegetable preserving
and specialty food manufacturing (1.51 per cent) and meat product manufacturing (0.23
per cent) fummary Tabld.3).
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Summary Table 13: Total Hours Worked, Food Manufacturing Industry Groups,
Canada, Compound Annual Growth Rates, per cent, 1962009

1997 2000
2009 2009
Food manufacturing subsector -0.63 -1.10
Animal food manufacturing [3111] -2.62 -5.31
Sugar and confectionery product manufacturing [3113] -2.49 -2.55
Fruit and vegetable preserving and product specialty f
manufacturing [3114] 0.81 151
Dairy product manufacturing [3115] -0.60 0.00
Meat product manufacturing [3116] 0.41 0.23
Seafood product preparation and packaging [3117] 1.10 -1.59
Miscellaneous food manufacturing [311A] -1.94 -2.41

Source: Appendix Table 4
Chart 16 Compound Average Annual Growth Rate in Hours Worked, Food

Manufacturing Industry Groups, 2000-2009
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Source: Appendix Table

Iv. Capital Input

Capital stock data for industry groups are only available for the-206% period,
and data for capil services are unavailable at the industry group féveDnly one

16 Statistics Canada changed the methodology regarding data collection and service life estimates off capjtal fo
subsectors like food manufacturing, but did not update industry groups with the new methodology, thus making the
subsector and industry group estimates incompatible. CSLS uses approximated subsector capital stocks by assuming
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industry group had strong growth in capital stock, sugar and confectionary experienced
growth of 2.89 per cent. The other industry groups all had capital stock growth rates less
than th&a seen by the total economy. The best performing of these industry groups was
fruit and vegetable preserving and specialty food manufacturing (2.15 per cent), followed
by other food manufacturing (2.12 per cenfiry product manufacturing. ©6 per cent
seafood product preparation and packaging (1.93 per cent), meat product manufacturing
(1.88 per cent), grain and oilseed milling (1.61 per cent), animal food manufacturing
(1.30 per cent) and bakeries and tortilla manufacturing (0.87 per cent).

During the more recent 208D05 period, five of the nine industry groups in the
food manufacturing industry experienced negative capital stock growth rates compared to
one in the 1982000 period. In the more recent period, other food manufacturing was
the best performing sector, having attained a growth rate of 1.99 per cent per year. Other
high performers were fruit and vegetable preserving and specialty food manufacturing at
0.95 per cent, and sugar and confectionary product manufacturing at 0 G&hpefThe
worst performer was grain and oilseed millingza68 per cent, followed by animal food
manufacturing at1.49 and bakeries and tortilla manufacturinglal5 per cent. The
previous 1982000 period witnessed strong performances by sugarcamigctionary
product manufacturing (3.38 per cent per year), meat product manufacturing (2.07) and
fruit and vegetable preserving and specialty food (1.30 per cent). The worst performers
were seafood product preparation and packagirig9g per cent), amal food
manufacturing {0.51 per cent) and dairy product manufacturing, which experienced
stagnant growth of 0.04 per cent.

Summary Table 14: Real Capital Stock, Food Manufacturing Industry Groups,
Canada, Compound AnnualGrowth Rates, Per Cent, 19622005

1961 1961- 2000
2005 2000 2005

Food Manufacturing Sector 1.78 2.05 -0.28
Animal food manufacturing [3111] 1.30 1.67 -1.49
Grain and oilseed milling [3112] 1.61 2.18 -2.68
Sugar and confectionery product manufacturing [3113] 2.89 3.16 0.78
Fruit and vegetable preserving and specialty food 2.15 2.30 0.95

manufacturing [3114]
Dairy product manufacturing [3115] 1.96 2.16 0.35
Meat product manufacturing [3116] 1.88 2.23 -0.82
Seafood product preparation and packaging [3117] 1.93 2.22 -0.30
Bakeries and tortilla manufacturing [3118] 0.87 1.13 -1.15
Other food manufacturing [3119] 2.12 2.14 1.99

Source: Appendix Table 7b

that a given subseasto has t he same proportion of the sectoré6s capital
multiplying this proportion by the official estimate at the sector level.
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In terms of the proportion of food manufacturing capital held by industry groups,
meat product manufacturing was the industry that accounted for the highest proportion of
capital stock (19.2 per centpymmary Tablel5). Fruit and vegetable preserving and
specialty food manufacturing (14.5 per cent) along with dairy manufacturing (14.4 per
cent) were also major holders. Seafood product preparation akdgpag was the
industry with lowest share of capital (6.8 per cent).

Summary Table 15 Distribution of Capital Stock Across Industry Groups in the
Food Manufacturing Subsector, per cent, 1961, 1981, 2000 and 2005

1961 1981 2000 2005

Animal food [3111] 9.41 9.25 8.22 7.91
Grain and oilseed milling [3112] 8.96 9.21 9.48 8.47
Sugar and confectionery product [3113] 5.16 5.71 7.51 7.52

Fruit and vegetable preserving and specialty fc 12.07 12.14 13.63 14.51
[3114]

Dairy product [3115] 1391 15.64 14.08 14.37
Meat product [3116] 17.37 17.23 19.25 19.15
Seafood product preparation and packagi 5.89 8.81 6.59 6.75
[3117]

Bakeries and tortilla [3118] 19.67 1359 1340 12.71
Other food [3119] 7.56 8.41 7.85 8.62

Source: Table 7a

v. Labour Productivity

In terms of productivity levels, five industry groups out of seven had productivity levels
higher than both the total economy and manufactunmg2007 animal food
manufacturing ($72.71), miscellaneous foadanufacturing ($59.53), sugar and
confectionary product manufacturing ($55.30), dairy product manufacturing ($54.32) and
fruit and vegetable preserving and specialty food manufacturing ($538@)t(17.

Meat product manufacturing ($50.74) had a pradiigtlevel above the total economy,

but below manufacturing. Seafood preparation and packaging ($20.25) had the lowest
productivity level among the industry groups, and fell far short of both manufacturing
and all industries.
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Chart 17: Nominal Output per Hour Worked in the Food Manufacturing Industry
and Industry Groups, Current Dollars, Canada, 2007
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Chart 18 Labour Productivity in Food Manufacturing Industry groups, Compound
Average Annual Growth Rate,2000-2009
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The CSLS estimates are also available on an industry group level. Over the 2000

2009 period, the industry group with the highest growth rate was miscellaneous food
manufacturing (5.29 per cent per year), followed by animal food manufac{dr2yper
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cent), meat product manufacturing (2.00 per cent), sugar and confectionary product
manufacturing (1.82 per cent), seafood product preparation and packaging (0.96 per cent)
and dairy product manufacturing (0.62 per cent). Fruit and vegetablenpngs and
specialty food manufacturing experienced the weakest labour productivity growth over
the period at 0.47 per cent.

Summary Table 16: Labour Productivity and Real GDP (Chained 2002 Dollars) per
Hour Worked, Food Manufacturing Subsector, Canada 1992009

1997 1997 2000
2009 2000 2009

(compound annual
growth rate, per cent)

Food manufacturing 2.83 2.97 2.79
Animal food manufacturing [3111] 4.60 5.75 4.22
Sugar and confectionery product manufacturing

329 7.85 1.82
[3113]

Fruit and vegetable preserving and specialty food

manufacturing [3114] 1.68 541 047

Dairy product manufacturing [3115] 1.49 4.15 0.62
Meat product manufacturing [3116] 3.14 6.62 2.00
Seafood product preparation and packaging [3117] 0.04 -267 0.96
Miscellaneous food manufacturing [311A] 4.16 0.83 5.29

(chained2002 dollars per
hour worked)
1997 2000 2009

Food manufacturing 34.87 38.06 48.75
Animal food manufacturing [3111] 33.92 40.11 58.20
Sugar and confectionery product manufacturing

43.01 53.95 63.46
[3113]

Fruit and vegetable preserving and specialty food

. 43.43 50.86 53.03
manufacturing [3114]

Dairy product manufacturing [3115] 4532 51.20 54.12
Meat product manufacturing [3116] 27.31 33.09 39.56
Seafood product preparation and packaging [3117] 19.37 17.86 19.46
Miscellaneous food manufacturing [311A] 37.23 38.17 60.71

Changes in the composition of the food manufacturing subsector reduced
productivity growth as the highest productivity growth industry groups became
proportionately less significant employers, and lower productivity industry groups grew
in their share of mployment. Had employment shares remained as they were in 2000,
food manufacturing would have experienced productivity growth of 2.91 per cent per
year rather than the 2.79 per cent achieved from 2000 to 2009. This was caused by the
three most productiveectors in 2009 having been the three sectors that experienced the
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largest percentage point decreases in employment share within the subsector. While it is
true that the least productive industry group, seafood product preparation and packaging,
also detined in employment share, this was not enough to make up for the declines in
animal food manufacturing, sugar and confectionary products and specialty food
manufacturing and miscellaneous food manufacturing.

Output growth outpaced growth in hours worked in every industry group except
fruit and vegetable preserving and specialty food manufacturing. Section five of this
report explores several possible explanations for these trends.

vi. Multifactor Productivi ty

Statistics Canada does not calculate MFP for the-dait industry groups.
Given the lack of multifactor productivity data available at the industry group level, we
can construct another measure of multifactor productivity that tracks similar atform
but is not strictly comparable with the official measure. Using the capital share and
capital intensity measured as by capital stock, we calculate a measure of multifactor
productivity!” Over the entire 1992005 period, animal food manufacturing experienced
the quickest growth in multifactor productivity at 4.69 per cent per year, though this was
largely driven by growth from 1992000 when multifactor productivity was advancing
7.49 percent per year. Meat manufacturing similarly witnessed a very high growth rate,
at 3.91 per cent, that was driven by high growth from 1B®J0. The miscellaneous
food manufacturing subsector grew at a rate of 3.59 per cent per year from 1997 to 2005
andwas one of the few industry groups that grew quicker in the post 2000 period. Sugar
and confectionary product manufacturing benefitted from multifactor productivity growth
of 3.30 per cent over the period. On the low end of the growth spectrum weredseaf
product preparation and packaging at 1.97 per cent, dairy product manufacturing at 0.91
per cent, and lastly, fruit and vegetable preserving and specialty food manufacturing at
only 0.30 per cent.

" This measure differs from the Statistics Canada measure because StatisticxGaimalssfor increases in quality of

labour (due to age, experience and education). Also the capital input measure used by Statistics Canada accounts for

t he f atangibletabsats hawe different service lives, depreciation rates, tax treatmentiimatgly, different

marginal producs whi |l e the method used here uses capital stock as
inputs as used by Statistics Canada, see Harchaoui and Tarkhani (2000). Given that the Statistics Canada measure

controls for more factors, it is to be expected that the CSLS estimate is higher as MFP is an unexplained residual.
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Summary Table 17: Average Annual Multifactor Productivity, Food Manufacturing
Subsector, Based on Capital Stock Growth, Canada, 192005

1997 1997 2000
2005 2000 2005

Manufacturing [3133] 2.94 6.12 1.08
Food manufacturing [311] 2.61 3.05 2.35
Animal food manufacturing [3111] 4.69 7.49 2.24
Sugar and confectionery product manufacturing [3113] 3.3 3.11 3.47
Fruit and vegetable preserving and specialty food manufactu 0.3 3.03 -1.29
[3114]
Dairy product manufacturing [3115] 0.91 3.66 -0.69
Meat product manufacturing [3116] 3.91 6.1 2.7
Seafood product preparation and packaging [3117] 1.97 1.82 2.23
Miscellaneous food manufacturing [311A] 3.59 1.71 4.84

Source: AppendiXables 8 through 8f

At the industry group level, animal food manufacturing in particular has seen
strong growth, while the miscellaneous and seafood preparation industry groups
significantly lagged their peers.

C. Food Manufacturing Subsector Producti vity Trends by Province

This section examines productivity trends in thed manufacturing subsectby
province For many provinces, data are unavailable from Statistics Canada due to sample
size issues or out of respect for commercial confidential@ggnerally, this lack of data
affects provinces with smafbod manufacturing subsecsor For provinces with large
food manufacturing subsecsprdata are usually available for the period 120@® for
real measures and for 192007 for nominal measwef output per hour worked

Chart 19 Provincial Nominal Output as a Proportion of National Food
Manufacturing Output, 2007
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Summary Table 18 The Importance of the Food Manufacturing
Subsectorby Province, 2007

Fruit and

Seafood
Sugar and vegetable
. . . . product .
Food Animal confectio  preserving Dairy Meat oreparation Miscell
[311] food nery anpl product  product and aneous
[3111] product specialty [3115] [3116] . food
packaging
[3113] food [3117]
[3114]
GDP in Millions of Current Dollars
Can 20915 1,247 1,305 2,512 2,385 5,700 901 6864
NL 308.6 n.a. n.a. n.a. n.a. n.a. 240.4 17.8
PE 202.5 n.a. n.a. n.a. n.a. n.a. 25.1 11.7
NS 501.3 16.5 n.a. n.a. 54.8 80.3 155.8 128.5
NB 668.1 24.7 n.a. n.a. 41.6 33.4 174.6 75.1
QC 4482.0 328.3 n.a. 413.7 886.3 1,107.7 n.a. 1,387.
9
ON 9,446.9 498.4 820.8 1,224.2 871.8 2,370.6 319 3,629.
1
MB 1,084.6 n.a. 2.1 n.a. n.a. 635.9 n.a. 192.5
SK 639.5 n.a. n.a. n.a. n.a. 300.3 n.a. 231.0
AB 1,982.6 176.6 n.a. n.a. n.a. 712.7 0.4 n.a.
BC 1,595.6 114.8 143.3 136.4 142.9 404.1 167.5 486.6
As a Share of Nominal GDP, Per Cent
Can 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
NL 1.5 n.a. n.a. n.a. n.a. n.a. 26.7 0.3
PE 1.0 n.a. n.a. n.a. n.a. n.a. 2.8 0.2
NS 2.4 1.3 n.a. n.a. 2.3 14 17.3 1.9
NB 3.2 2.0 n.a. n.a. 1.7 0.6 19.4 1.1
QC 21.4 26.3 n.a. 16.5 37.2 194 n.a. 20.2
ON 45.2 40.0 62.9 48.7 36.6 41.6 35 52.9
MB 5.2 n.a. 0.2 n.a. n.a. 11.2 n.a. 2.8
SK 3.1 n.a. n.a. n.a. n.a. 53 n.a. 3.4
AB 9.5 14.2 n.a. n.a. n.a. 12.5 0.0 n.a.
BC 7.6 9.2 11.0 54 6.0 7.1 18.6 7.1

Source: Appendix Tables 1, 1b,-22i, 2323i

In 2007, thesize of the food manufacturing subsectearied across provinces a
manner strongly correlated with population shaf@smmary Tablel8). In terms of
nominal output, Ontario had the largésbd manufacturing subsectby far, producing
45.2 per cent of Canadian outpipuebeovas also quite significant, accounting for 21.4
per cent of output The other provinces collectively were responsible for one third of
production; Alberta and British Columbia were responsible for 9.5 and 7.6 percentage
points respectively, and Prince Eaid Island had the smallest share, just below one
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percentage pointFood manufacturing as a share of the praahoutputgarners a very
different ranking; food manufacturing was responsible for 4.9 per cent of Prince Edward
| s | anondinalsbtal economy GDPthe highest share, and responsible for 0.8 per cent
in Alberta, the lowest share.

The output of thendustry group that make up the food manufacturing industry is
not evenly distributed, and demonstrates tegpected regional specializations
Newfoundland is the largest producer of seafood product preparation and packaging
output with 26.7 per cent of national output, and the next three largest producers (New
Brunswick, British Columbia and Nova Scotia) are all provinces touching an .ocean
Quebec was the largest producer of dairy products, accounting for 37.2 per cent of
national production, followed by Ontario with 36.6 per ce@ntario had the largest
share of output in the animal food manufacturing (40.0 per cent), sugar and confgctione
product manufacturing (62.9 per cent), fruit and vegetable preserving and specialty food
manufacturing (48.7 per cent), meat product manufacturing (41.6 per cent) and
miscellaneous food manufacturing (52.9 per cent), @adbec had the second highest
share of output in each of those industry groups, except sugar and confectionery product
manufacturing, where data are unavailable.

There is a wide variance in the importance of food manufacturing to provincial
economies. Prince Edward Island is the ndependent on food manufacturing, with the
subsector comprising 4.90 per cent of the nominal value added in R@V Brunswick
(2.70 per cent) and Manitoba (2.39 per cent) also had large proportions of value added
rooted in food manufacturing. In alther provinces, food production accounted for less
than two per cent of nominal value added in the province, with Alberta (0.80 per cent)
having the lowest dependence on food manufactuwnfary Tablel9). Another
measure of the importance to the economy is the share of employment; by this measure
Prince Edward Island (6.46 per cent of hours worked) was the most dependent on food
manufacturing and Werta (0.98 per cent) was still the least dependent.

Summary Table 19: Value Added and Hours Worked in the Food
Manufacturing Subsector as a Proportion of the Total Economy,
2007

NL PE NS NB QC ON MB SK AB BC CANADA

Value Added 1.12 490 166 2.70 162 1.74 239 133 0.80 091 146
Hours Worked 3.44 6.46 2.77 359 138 125 165 1.11 098 1.02 1.33

Calculated from Table 1b, 4, 28i and 2424i
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Chart 20: Output per Hour Worked in the Food Manufacturing Subsector, by
Province, Current Prices, 2007
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The level of labour productivity in current dollars in the food manufacturing
subsector varies considerably by province as well, reflecting the differing industrial
composition of the seat across provinces and crga®vince differences in labour
productivity levels at the industry leveCljart 20). There was a strong relationship
between productivity level and region, with the four Atlantic provinces having the lowest
productivity levels. The lowest productivity level in 2007 was found in Nova Scotia
($22.92 per hour worked), followed by Newfoundland ($23.44), Prince Edward Island
($25.77) and New Brunswick ($28.71). The highest productivity level was achieved by
Ontario ($64.38 per hour), followed by Saskatchewan ($62.60), Manitoba ($61.58) and
Alberta ($54.55), the four Western provinces that had higher value added per hour
worked than the national level. While having lower productivity levels than observed
nationally Quebec ($51.72) and British Columbia ($40.10) outperformed the Atlantic
provinces.

Labour productivity in thdood manufacturing subsectorcreased inig of the
ten provinces over the perid®97200 (Chart21 andSummaryTable20). There were
six provinces in which labour productivity growth in food manufacturing exceeded
average labour productivity growth the total economyNewfoundland(4.37 per cent),
Alberta (3.67 per cent),Ontario(3.65per cent) Quebec (3.61 per cent), Manitoba (2.74
per cent)and British ColumbiaZ.33per cent) There were alséour provinces in which
labour productivity growth in food manufacturing was negativéNegative food
manufacturing productivity growth occurred Wew Brunswick(-4.54 per cent),Prince
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Edwardisland(-3.81per cent)Nova Scotig-1.75per centand Saskatchewar((40 per

cent) The poor performance in Nova Scotia and Prince Edward Island was driven by
declining productivity in the seafood preparation and packaging industry, whereas
declining productivity in New Brunswick appears to be driven by changing industrial
composition whereby the higbroductivity miscellaneoubod manufacturing subsector
declined in employment shareStrong positive growth in most provinces reflects that
mostindustry group of food manufacturing had positive growth rates that outpaced the
economy in general

Chart 21: Average Labour Productivity Growth Rate in the Food Manufacturing
Subsector, 19972000
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Summary Table 20: Labour Productivity, Food manufacturing subsectoy Canada, by
Province, Compound Annual Growth Rate, per cent19972009

Can NL PE* NS NB QC ON MB SK AB BC
All Industries 1.15 264 114 136 135 1.17 102 143 124 0.71 1.02
Manufacturing 156 2.15 -223 121 019 178 126 034 069 139 1.87
Food
Manufacturing 2.83 4.37 -3.81 -1.75 -454 361 365 274 -0.40 3.67 233

*PEI uses 199009 data as data are unavailable for 1997

Source: Appendix Tables 5, 25i

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

noteworthy:

1 Ontariois the largest contributor to tHeod manufacturing subsectoy far in
2007, haing the highest nominal output per hour worked of any province and
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enjoyed the third highest growth rateer the 19972009 period Given the
importance of Ontario to the a t i food dnanufacturing subsectonational
outcomesare highlyinfluencedby Ontario trends.

Atlantic Canada as a regiavasresponsible for only 8.0 per centtbie value of
national outputn the sectoin of 2007 though this is large comparedth® share
of the total economy based in Atlantic Canada (6.1 per.déwgyy province in
the region except Newfoundlandchad a declining labour productivity over the
1997200 period and the@rovinces of that region hatle lowest levels of output
per hair workedin Canada in food manufacturing

Over the 1992009 period, Newfoundland experienced the fastest food
manufacturing labour productivity growth in Canada, though from a low level.
Alberta, Ontario and Quebec had the next three highest growthaat were the
three largest food manufacturing industries in Canada.
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V. Food Manufacturing Productivity in International Perspective

This part of the report examines trends in productivity in the food manufacturing
subsector from an internationpérspective. The productivity performance of the food
manufacturing subsector in the United States as compared to Canada is explored in detail.
An appendix comparing the wider food, beverage and tobacco sector among select
OECD countries is included atetend of the report.

The United States

Because morealetailedinformation on labour productivityis availablefor the
United Stateshan is available for most other countriffsis section presents a more up
to-date comparison of the labour productivityrfpemance of thefood manufacturing
subsectorin Canada and the United Statisn the OECD comparison offered as an
appendix The numbers presented here differ from those in the previous section because
i) the data source is different, ii) this sectioralyzes thdood manufacturing subsector
rather than the broader food, drink and tobacco sector analyzed in the international
section and iii) the time frame is different.

Over the entire time frame of 19&D08, thefood manufacturing subsectior the
U.S. experienceda labour productivity growth of 1.08 per cepér year less than the
1.57 per cent growth the Canadian counterpart enjoilre to data availability and the
aggregation of industries, only sidustry group can be directly compared fdret 1997
2008 period? Over this period, the best performiitglustry grougin the United States
food manufacturing industry was the seafood product preparation and packaging which
obtained average annual productivity growth of 3.70 per cent, followedibabfood
manufacturing at 3.57 per cent, fruit and vegetable preserving and specialty food
manufacturing at 2.48 per cent and grain and oilseed milling at 2.12 perT¢entorst
performing sector was sugar and confectionery product manufacturing9apér. cent,
followed by other food manufacturing at 0.66 per cent, bakeries and tortilla
manufacturing at 0.63 per cent, dairy product manufacturing at 1.28 per cent and meat
product manufacturing at 1.45 per cent.

Overall, the Canadiafood manufacturig subsectoroutperformed that of the
United States by 0.74 percentage points of average annual growth (2.15 per cent
compared to 1.42 per ceper yeay from 1997 to 2008and experienced higher labour
productivity growth rates in four of the seven indiestrfor which data are available

18 There are six subsectors for which data are available for both the United States and Badast@nufacturing
[3111], sugar and confectionery product manufacturing [3118]t and vegetable preserving and specialty food
manufacturing [3114]dairy product manufacturing [3115heat product manufacturing [311&hd seafood product
preparation and packaging [3117TheUnited States also offers data fpmin and oilseed milling [3112pakeries and
tortilla manufacturing [3118]and other food manufacturing [3119whereas Canada aggregates these in the
miscellaneous food manufacturing [311¢gtegory.
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However, he United States performed quite strongly in sontistry groug of food
manufacturing when compared with Canada over the -2008 period Labour
productivity in the United States outpaced Canadian compoterdge annual growth in
seafood product preparation and packaging by 3.51 percentage points, fruit and vegetable
preserving and specialty food manufacturing by 1.60 percentage points and dairy
products by 0.48 percentage pointa contrast, Canada outpemmed the United States

in labour productivity in sugar and confectionery product manufacturing by 2.97
percentage points, in meat product manufacturing by 0.90 percentage points and in
animal food manufacturing by 0.67 percentage points.

Summary Table 21: Labour Productivity, Manufacturing and Food Manufacturing,
Canada and the United States, Compound Annual Growth Rate, per cent, 1987
2008

19872008 1997-2008 1997-2000 20002008

CAN USA CAN USA CAN USA CAN USA

Business Sector 135 218 145 267 3.07 333 084 242
Manufacturing 211 348 170 3.79 490 497 053 3.36
Food 157 108 215 142 297 249 185 1.02
Animal food na. 275 424 357 575 3.04 368 3.77
Grain/Oilseed na. 208 na 212 na. 433 na 131

Sugar/confectionery na. 082 325 029 785 342 158 -0.86
Fruit/vegetable/specialty n.a. 1.65 0.87 248 541 4.04 -0.78 1.90

Dairy product na. 163 080 128 4.15 -1.73 -0.42 243
Meat product na. 091 235 145 6.62 096 0.80 1.63
Seafood na. 092 0.19 3.70 -2.67 1198 1.28 0.75
Bakeries/tortilla na. 044 na. 063 na 332 na. -0.35
Other na. 046 na. 066 na 398 na. -0.56
Miscellaneous food na. na 357 na 083 na 461 na.

Tablesb, 13, 14, 14d and 28
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Chart 22 Labour Productivity Growth in Food Manufacturing, Canada and the
United States, 19872008
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Detailed Canada-U.S.Comparison of the, Food, Beverage and Tobacco
industry

A recent article by Industry Canada economists (Tang, Rab,La 2010) has
presented comparable estimates of labour productivity, multifactor productivity (MFP)
and capital intensity growth rates and levels for 37 industries in Canada and the United
States based on different depreciation assumptidimés data surce is very useful for
comparing both trends and levels for these variables in the food, beverage and tobacco
industry for these three variables between the two countries

Summary Table 220 CanadaU.S. Comparison of Multifactor and Labour
Productivity in the Food, Beverage, and Tobacco Industry19872008

Growth Rates

87-00 00-08 87-08
Canada U.S. Canada U.S. Canada U.S.
Labour Productivity 1.6 0.5 1.0 1.3 1.4 0.8
Multifactor Productivity
87-00 00-07
Canada U.S. Canada U.S.
Statistics Canada Depreciatit 0.6 0.5 0.6 1.9
BEA Depreciation 1.1 0.3 0.8 1.4

Source: Summary Table 31
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Summary Table@2 shows that over the 198008 period, output per hour in the
food, beverage and tobacco industry grew at a 1.4 per cent average annual rate in Canada,
above the 0.8 per cent rate experienicethe United StatesThis superior performance
in Canada is consistent with the figures reportSuimmary Table22. The stronger
growth in Canada as concentrated in the 198000 period (1.6 per cent versus 0.5 per
cent) as the United States actualightly outperformed Canada from 2000 to 2008 (1.3
per cent versus 1.0 per cent).

Summary Table 23: CanadaU.S. Level Comparisons (U.S.=100) in the Food,
Beverage, and Tobacco Industry, Labour Productivity, Capital Intensity and
Multifactor Productivity, 2002 and 2007

2002 2007
(Statistics Canada depreciation rates for Canada and the U.S.)
Labour Productivity 89.4 85.4
Capital Intensity 85.0 95.5
Multifactor Productivity 97.2 87.3
(BEA depreciation rates for Canada and the U.S.)
Labour Productivity 89.4 85.4
Capital Intensity 73.9 78.5
Multifactor Productivity 104.4 95.8

Source: Summary Table 32

Labour productivity growth can be decomposed into changes in multifactor
productivity and capital intensityThese latter two concepts are sensitive to depreciation
assumptions, which differ across statistical agenci€@fficial MFP estimates for a
countryardbased on the assumptions made hy the ¢
Based on official Statistics Canada abidS. Bureau of Economic Analysis (BEA)
depreciation assumptiorSummary Tabl@2 shows that MFP growth was slightly higher
in Canada than in the United States in the 12@J0 period (0.6 versus®per cent per
year), but lower in the 200007 period (0.6 per cent vessii9 per cent) These relative
ranking do not change when depreciation in the two countries is measured on a consistent
basis®

¥ n the 19872000period, MFP in Canada increases to 1.1 per cent per year from 0.6 per cent when BEA depreciation
assumptions are applied to Canada while MFP in the United States rises to 0.5 per cent from 0.3 per cent when
Statistics Canada assumptions are applied t&Jtiieed States In the 20002007 period, MFP in Canada increases to

0.8 per cent per year from 0.6 per cent when BEA depreciation assumptions are applied to Canada while MFP in the
United States rises to 1.9 per cent from 1.4 per cent when StatisticdaCassumptions are applied to the United
States
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Tang, Rao and Li (2010:Table 10) report that in 2007 the level of labour
productivity in the food, beverage and tobacaustry in Canada was 85.4 per cent of its
U.S. counterpart, well above the 72.8 per cent for the business sector and 73.1 per cent
for manufacturing (Summary Table23). This labour productivity gap can be
decomposed into a capital intensggpand a multifactor productivity gapThe relative
importance of these two gaps is very sensitive to depreciation assumptions

When Statistics Canada depe®n rates are used for both Canada and the
United States, capital intensity in Canada in the food, beverage and tobacco iwasstry
95.5 per cent of thaJ.S. level while the MFP levelvas87.3 per cenin 2007 When
BEA depreciation rates are used bmth Canada and the United States, capital intensity
in Canada in the food, beverage and tobacco indieis/to 78.5 per cent of the.S.
level while the MFP levelises to 95.8 per centWhen one moves frorhe inconsistent
(i.e. national) to consistent (i.eidentical) depreciation assumptions, almost all the
adjust ment i n Canadads relative capital
intensity From an average 36.4 per cent of the U.S level under national depreciation
assumptioa in 200607, structures capital intensity rises to 100.2 per cent with the use of
Statistics Canada depreciation assumptions for both countries and to 120.1 per cent under
BEA assumptions.

Summary Table 24: CanadaU.S. Capital Intensity Comparisons (U.S.=100) in the
Food, Beverage, and Tobacco Industry, Period Average

Total Capital M&E ICT Structures

8799 0007 8799 0007 8799 0007 8799 00-07
(Statistics Canada Depreciation rates for both countri

71.5 85.5 76.7 89.2 36.5 57.4 81.0 100.2
(BEA Depreciation rates for both countries)

71.0 73.1 51.5 57.0 33.5 52.6 117.6 120.1

Source: Appendix Table 32

Canadian industry ioften compared to its U.S. counterpart, and Canadian
industrygenerallyhas lower output per hour worked. The difference in nominal output
per hour worked between Canada and the United States could be caused by greater
market power rather than a physical productivity difference. Presumably branded
products must have higherargins to pay off the advertising expenses associated with
branding; otherwise firms would not undertake the exeféise.

20 There may also be, however, differences in physical productivity differences between producers of branded and non
branded foods. The difference may be largely attributable to size (Kraft is more &dke dvantage of economies of
scale than the Presidentds Choice | abel that Lobl awbs
quality on average; certainly consumers must perceive branded products as higher quality if thidyngroway a

premium for it. It is quite conceivable that both market power and physical productivity differences explain the
productivity difference between Canada and the United States, and one would assume that quality and scale are both
associated withranded goods.

nt

pr oot
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V. Factors Influencing Productivity in the Food Manufacturing
Subsector

This part of the report offers potential explanations for the productivity
performance of théood manufacturing subsecttirat was described in section thrdé
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 thstrongproductivity performance of thimod manufacturing subsector
in Canadauring the post 2000 period, as well as the long term explanation

A. Sources of Productivity Growth
I. The Key Drivers of Productivity

The drivers of productivity are multiple and a vast number of factors can
indirectly affect the productivity performance of a sectdrr is generally accepted by
economists that increasexdpital input per workei measured with stock or capital
servicesi will increase labour productivity Similarly, increases in capacity utilization
increase productivity because it amounts to increasffegtivecapital per worker A
more skilled workérce, that is one with more human capital due to training, schooling or
raw talent, is also expected to be more productive. Another factor that unambiguously
has the potential to increase labour productivity is advances in technology; think of
manufactumg without the conveyor belt. There are also potential drivers where
disagreement exists in the literature agh®e relative importance tproductivity. One
such driver is economies of scale; while no one denies the possibility for this being a
driver, economists often disagree which industriessconomies of scale are present in.
International trade is another such driviough many economists note that international
trade allows for greater economies of scale and very possibly facilitates knowledge
transfer that would lead to growth

The contributions made by the factors listed above may vary across time and
location Many of the productivity growth drivers are interrelated and may act in
synergy Before discussing each driver in detail, we condugteliminary analysis using
a growth accounting decomposition of labour productivity growth for fbed
manufacturing subsector Canada

ii . Labour Productivity Growth Decomposition

The growth accounting framework used in this report is the sairtie ase used
in Sharpe and Thomson (2010d} assumes a CobbDouglas production function such
that:

®w 0L 0
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whereY is real outputK stands for capital servicels,for labour input (quality adjusted
hours),A for multifactor productivity anda is the share of output that takes the form of
capital compensation.

Using this framework, contributions to labour productivity growth can be broken
down into three factors: 1) capital intensity (defined here as cagitaices input per
hour worked); 2) labour quality; and 3) multifactor productivityFormally, this
decomposition is a consequence of the growth accounting framework adopted in this
report However, it is also quite intuitive:

1 Workers that have accets more capital (i.e higher capital intensity) tend to
have, ceteris paribus higher labour productivity Imagine, for example, two
bakeries with the same number of workehs the first bakery, there is only one
oven while the second bakery has twems The second bakery can cook twice
as much in any given moment.

1 Improvements in labour quality tend to increase the amount of output a worker
can produce in a given time period baker trained by the greatest chefs in the
world will likely produce ligher quality output with fewer mistakes.

1 Technological progress can substantially increase output per wadrkaginea
fry cooking device that can cook fries in half the time, allowing for twice as many
fries to be processed in a unit of time

Labour productivity in the Canadiafood manufacturing subsectgrew at an
average annual rate of 2.37 per cent during the -P@®0Y period, above the business
sector average of 2.07 per cent per year, but below the 2.92 per cent achieved in the
manufacturing sgor (Chart23andSummary Tabl&5).

During the overall period, thiwod manufacturing subsecfos | abour pr oduc!H
growth was driven mainly by MFP and capital intensity growth, which were responsible
for 0.97 and 15 percentage points of the overall labour productivity growth (or,
alternatively, 4.5 vs. 44.8 per cent of total growth) The increase in labour quality was
responsible fothe remainingd.32 percentage points of the labour productivity growth
experienced ithe sector (13.per cent).

The picture in the business sectoslightly different First, labour productivity
growth in the Canadian business sector was slower than ifotite manufacturing
subsectar2.07 per cent per year during the 128D7 peiod. Second, most of this
growth came from increases in capital intensity, which accounted f@rp@&2.cent of
total labour productivity growthLabour quality growth also played a very relevant role,
accounting for 2@ per cent of total growth, sigmiantly more than its role imood
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manufacturing MFP played a fairly small role in business sector lamaductivity
growth (only 16.9er cent of growth) while playing a major role in food manufacturing.

The manufacturing sector experienced a veffer@nt composition of growth in
labour productivity over the 1964007 period than that experienced by food
manufacturing Multifactor productivity growth, for instance, was responsible for the
majority of growth (546 per cent) in manufacturing, whileot being the preeminent
cause of growth in the business sector or in food manufactu@agital intensity growth
was responsible for only 31.per cent of growth in labour productivity for
manufacturing, which is about thrgearters of the proportiom food manufacturing and
half the rate in the business sector.

Chart 23: Labour Productivity Decomposition in the Food Manufacturing Industry,
Percentage Point Contributionto Growth, 19612007
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The more recent 2000007 period offered an interesting change in labour
productivity growth decompositionwith the importance of multifactor productivity
greatly diminishing in importancen manufacturing and the business secbut not in
food maufacturing While multifactor productivity growth continued to be a significant
driver for food manufacturing (responsible for A@er cent of growth), this was not the
case for the business sector or manufacturing; in the case of those sectors, WHRP gro
was negative and of similar magnitude to labour composition growtthile capital
intensity growth was responsible for more than #ierghs of growth in labour
productivity for the business sector and manufacturing sectors, it was responsiblg for onl
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486 per cent of growth in food manufacturingabour composition was responsible for
10.7 per cent of growth in food manufacturing labour productivity.

Chart 24: Labour Productivity Decomposition in the Food Manufacturing Industry,
Percentage Point Contribution, 20062007
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Summary Table 25. Sources of Labour Productivity Growth in the Food
Manufacturing Subsector, Canada, 19612007

Contribution to Labour Productivity Growth, Percentage Poin

Business Sector 1961 1961 1973 1981 1989 2000

2007 1973 1981 1989 2000 2007
Labour Productivity 2.07 3.56 1.74 1.42 1.78 1.07
Multifactor Productivity 0.35 1.20 -0.25 0.15 0.42 -0.30
Labour Composition 0.43 0.66 0.28 0.38 0.41 0.30

Capital Services Intensit  1.28 1.66 1.72 0.88 0.95 1.08

Manufacturing

Labour Productivity 2.92 4.11 2.52 2.44 3.46 1.03
Multifactor Productivity 1.59 2.75 1.02 1.37 2.11 -0.30
Labour Composition 0.42 0.52 0.35 0.43 0.38 0.36

Capital Services Intensit  0.90 0.81 1.15 0.66 0.95 0.98

Food manufacturing

Labour Productivity 2.37 3.40 2.87 0.37 2.21 2.63
Multifactor Productivity 0.97 2.03 1.26 -0.92 0.95 1.06
Labour Composition 0.32 0.32 0.28 0.44 0.30 0.28

Capital Services Intensit  1.05 1.01 1.30 0.85 0.93 1.26
Contribution to Labour Productivity Growth, Per Cent
Business Sector

Labour Productivity 100.0 100.0 100.0 100.0 100.0 100.0
Multifactor Productivity 16.9 34.1 -14.3 10.4 23.5 -28.3
Labour Composition 20.9 18.7 15.8 26.9 23.1 27.9

Capital Services Intensit  62.2 47.2 98.5 62.7 53.3 100.3

Manufacturing

Labour Productivity 100.0 100.0 100.0 100.0 100.0 100.0
Multifactor Productivity 54.6 67.5 40.4 55.8 61.3 -28.8
Labour Composition 14.3 12.7 13.8 17.3 111 34.6

Capital Services Intensit  31.0 19.8 45.7 26.9 27.6 94.2

Food manufacturing

Labour Productivity 100.0 100.0 100.0 100.0 100.0 100.0
Multifactor Productivity 41.5 60.5 44.4 -247.2 43.7 40.7
Labour Composition 13.7 9.5 9.8 117.6 13.6 10.7

Capital Services Intensit  44.8 30.0 45.9 229.6 42.7 48.6

Source: Appendix Tables 13c, 14c, 14g
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B. Drivers of Productivity Growth

This sectionidentifiesdrivers of labour productivity growth and describes trends
of the drivers in the context of the food processing sector.

I. Rate of Technical Progress

There are two key ways that the Canadianod manufacturing subsectaan
innovate to increase productivity: either the sector performs research and development
itself, or it adopts innovations from @hcountries and other sector&ccording to ICP
(2011), the Canadian business sector invests a lower portion of outpeseanch and
development than United States counterpahtsovation certainly plays a large role in
the food manufacturing industmxccording to BontiAnkomah (2006) the motivatioros
innovation in food manufacturingre fourfold; introduction of newproducts, increase
market share, meet customer requirements and improve productivity or reducel bests
adoption of innovations can occur through imports of machinery and equipment, skilled
personnel, new processes, and product innovatioBaldwin and Sabourin (1999
indicatesthat engineering practices may be just as important as research conducted by
research and development departments within firraad also notes that the
implementation of either engineering practices or research and developmparnigdats
significantly increase the probability of innovatiorgriculture and AgriFood Canada
(2011) identifies the lack of focus on innovation in products with specialty attributes for
processing as a current weakness of the food manufacturing séctitnis section, we
examine the best available measure of research and development (R&D) effort based on
Statistics Canada data: R&D intensitjfter noting the limitations of this measure, we
look at alternative indicators of innovatiorR&D in the Caadian food manufacturing
products sector is compared to that of other {mglome countries, and finally, a
measurement issue related to technical progress is discussed

R&D Intensity

Research and development spending as a share of GDP (R&D intémghyg)
food manufacturing subsectan Canada increased significantly from 1994 to 2007
(Chart25). In 1994, thefood manufacturing subsectspent0.56 per cent of nominal
value addean research and development, reaching a minimum of 0.41 per cent in 2001
Large increases in research expenditure following 2001 led to research intensity reaching
a high of 0.75 per cent in 2006 before falling slight 0.72 per cent in 2007Another
barometer of growth in researchtiee growth inemploymentin research The increase
has been all the more remarkable by this metric, with employment in research and
developmenin food processingnore than doublinggom 1,007 persons in 1994 to 2,857
in 2008.
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Compared to the business sector and manufacturing, food manufacturing has
experienced faster growth in research intensitespite this, the level of research
intensity in food manufacturing in 2007, 0.72 memt of GDP, was well below that
achieved by the business sector at 1.38 per cent or the manufacturing sector at 4.55 per
cent The comparatively low level is not necessarily a problem as each industry has its
own optimum research intensitfut the grovth witnessed in intensity is a good omen of
future productivity growth as research and development is important in creating higher
guality products and more efficient production processes

These data include only the R&D activities in Canadian indsséamel norprofit
industrial research institutes and associatiofisey do not include the R&D activities of
the federal and provincial governments or educational institutidxiso excluded are
research and development expenditures by the makers ofatlenary and equipment
used in thfood manufacturing subsectorAs noted above, machinery and equipment
often embodies significant new technology, so these exclusions are signiffcahird
important exclusion is research and development expendiyriEseign firms that have
Canadian subsidiaries; if, for example, Heinz conducted research in the United States on
better techniques in ketchup manufacturing, the company would likely inform its
Canadian factories of the findingés of 2007, 40 per centof food manufacturing assets
in Canada were foreign owned (Statistics Canada 2008ese exclusions make it
difficult to assess the overall R&D picture in the Canadian manufacturing .selctor
order to gain a broader picture of technical progresksamobd manufacturing subsector
we briefly survey some alternative indicators.
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Chart 25 Research and Development Expenditures,Food Manufacturing

Subsector, Canada, Current Dollars, As a Share of GDP, Per Cent, 1992007
6 -

4 - -

[ c— c—
eeeeee Business Secto
=« Manufacturing

Food Manufacturing veen

1994 1996 1998 2000 2002 2004 2006
Source: Appendix Table 11c

Other Indicators of Innovation

Another perspective on innovation in the Canadaod manufacturing subsector
is provided by a study by theommittee on State of Science and Technology in Canada
(2006) of the Council of Canadian AcademiesThe study examinedcience and
technology in Canada from a global perspective, which is of particular interest for a
global sector likdfood manufacturing® The survey generally found the food processing
sector to be a medisstrength science and technology sector, rank®f' but of 197
subsectors Forty-eight per cent of respondents rankedd manufacturin@s strong in
science and technology, while only 15 per cent said it was.wdaknwhile, 20 per cent
of respondents saitbod manufacturingengineering in Canada wagaining ground
globally, while 16 per cent thought it was losing ground

Over al | ,foof€ man#attaridgssubsecteeems to be doinfgirly well in
terms of innovation, but broad comparisons with other countries and over time are
difficult.

2! The study used four different techniques to gauge the strength of science and technology in Canada: an opinion
survey of Canadian science and technology expéitdiometric data (quantity and quality of scientific journal
publications ad patents)a summary of reports and comments obtained from foreign soarms review of relevant
publications including internationally comparable indicators of important aspect of science and technology strength
The survey of Canadian experts wgsfdr the most important and widely used source in the report.
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International Comparisons

Even if Canada has increased its R&D effortfood processingover time,
Canada could still be lagging other countri&ata from the Organisation for Economic
Cooperation and Development (OECD) allow a comparison of R&D spgrafiross
countries The latest year for which data are available is7200

Chart 26: Research and Development as a Proportion of Value Added in the Food,
Beverages and Tobacco Industry2007 orMost Recent Year

3.0 -

2.5 A

2.0

1.5
1.0
|I||

Italy, 2005 Canada, Germany, Sweden United France, 2004 Norway Netherlands Finland
2006 2005 States, 1995

In the broad category of food, beverage and tobacco,adatavailabldgor nine
countries available and Canada ranks second last in research and development intensity,
ahead of only ltaly(Chart 26). The Canadian food, beverage and tobacco industry
invested only 0.62 per cent of value added on research and development, while Italy
experienced the international low of 0.35 per cent and Finland expedienhigh of 2.40
per cent Other important countries included France at 1.65 per cent, the United States at
1.15 and Germany at 0.79 per ceblata are only available for six countries in the more
specific sector of food products and beverage&gain, Canada at 0.62 per cent
outperforms only Italy at 0.48 per cenGermany was not far ahead of Canada, with
research and development expenditures amounting to 0.72 per cent of value added
Norway had the highest investment in research and developmieB2ater cent of value
added.
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Potential Measurement Problems

It is often the case that the interaction of technical change and the system that
statisticians use to capture data can create confu€iten those working in the sector
will observe prodctivity gains that will not show up in official statistitsFor instance,
trucking is not considered part of the food processing sector in this.refdowever,
many might consider trucking companies that primarily move raw food inputs to
manufacturingplants or finished food products to storage or stores part of the food
manufacturing industry given the strong interaction between such firms and the sector in
question This exclusion means that productivity gains in the trucking industry will not
show p in thefood manufacturing subsector

ii . Capacity Utilization

The capacity utilization rate is the proportion of the capital stock that is used in
the production processCapacity utilization tends to be procyclical, rising during booms
and fallingduring recessionsCapacity utilization falls as output falls becausesize of
the capital stock does not vary in the short termAs the capacity utilization rate falls,
hours worked and output fall as well If output falls proportionally more than
employment, labour productivity will fall If, on the other hand, hours worked fall
proportionally more than output as a consequence of a decline in capacity utilization,
labour productivity will rise.

Chart 27. Capacity Utilization, All Industrial, Manufacturing and Food
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22 see for example, the discussion of-prerk in the construction sector in Harrison (2007).
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Capacity utilization data are available for the 1987 to 2010 perind2010,
capacity utilization in thdood manufacturing subsectstood at80.8 per cent, well
above manu#cturing 6.2 per cent) and total industrial capacity utilizatiorb.@ per
cent) Though capacity utilization was higher in food manufacturing, this has not been
the long term reality In fact, there have only been five years in the past 24 in which
cgoacity utilization in thefood manufacturing subsectalid exceed total industrial
capacity utilization, the same number of years in which it exceeded capacity utilization in
manufacturing Indeed capacity utilization has been quite stable throughouyiethied,
there were onlyl0 years in which the utilization rate differed by more than one
percentage point from the 1987 value and only five years in which the difference
exceeded two percentage points

Capacity utilization fell by only 0.1 percentageiqtsin food manufacturingrom
2000 to 2010, while the total industrial rate fell by 11.2 pesgmtpointsand the
manufacturing rate fell by 9.9 percentage poin@apacity utilization, therefore, cannot
explain the acceleration of growth in fogmocessing productivity in the pe2000
period, though it certainly contributed to the strong performance of the subsector relative
to manufacturing and the total economy.

iii . Education Attainment and Human Capital of Workers

There is a general befiin economics that educated workers are more productive
This productivity increase may be causal, if for instance the education attained is directly
relevant to the job at hand; a holder of an engineering degree may fairly be expected to be
better atdesigning bridges than someone with no such trainifige link may be that
education simplexercisenes problensolving capabilities, which would tend to make
the individual better at solving any problemAnother controversial argument is that
educaton is a sorting mechanism; under this view, education is not what makes people
more productive Rather, only more intelligent and presumably more productive
individuals are able to achieve certain levels of education, so education screens out those
with capacities below the threshold It may well be a combination of all these
explanations, but certainly there is a strong positive correlation between education and
productivity,. The most famous paper showing the role of human capital affecting
productivity was Mankiw, Romer and Weil (1992), though the scope of this paper was
the aggregate economy rather than a single indusinyicles focusing on the role of
human capital in productivity growth specifically in food manufacturing are quite scarce
Nonethdess, it is intuitive that it applies in all industries; skilled workers can do more
complicated tasks and are less prone to mistakes on simple tasks and are quicker to learn
new tasks Baldwin and Sabourin (2002) notes that firms lacking adequate gainin
programs adapt fewer advanced technologies and that skilled workers are necessary to
use advanced technologiesSimilarly, Carew (2006) finds that human capitak
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measured by postecondary certificates and university degree attainment raiadeal
positively correlated with productivity

Educational attainment has certainly increased in the Canadian labour force over
the 19962007 period Workers in thefood manufacturing subsectas of 2007 had
attained an average of 12.9 years of educatolevel below that observed among all
workers at 13.8 years, but above that of manufacturing at 12.6 (@fsast 28).>* The
proportion with higher levels of education may also be an important element if one
assumes education at certain levels has a greater marginaloaffabour productivity.

The propation with a university degree, however, remained well below both the total of
all industries and manufacturing Only 12.2 per cent of workers in th&od
manufacturingsubsector had attained a university degree, three quarters of the proportion
in manufaturing at 16.7 per cent and about half the proportion in all industries at 23.5
per cenf{Chart29).

Chart 28 Average Worker Education Attainment in Years, Food Manufacturing,

Manufacturing and All Industries, 1990-2007
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2 Data are available for employment by education level rather than a specific number of ye@entthefor the

Sturdy of Living Standards (CSLS) estimated years of education based on these education attakveraggs.years

of education estimated by CSLS assumes the following years of education for each cohort: 8 years for 0 to 8 Years, 11
yearsfor Some High School, 12 years for High School Graduate, 13 years for Some Post Secondary, 14.5 years for
PostSecondary Certificate or Diploma, 16 years for Bachelors Degree and 18 years for Above Bachelors Degree.
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Chart 29: Proportion of Workers in All Industries, Manufacturing and Food
Manufacturing Having Attained a University Degree 19962007
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Trends in education attainmeinbm 1990 through 2007 wereery favourable to
the food manufacturing industry and indicate this may have been an important component
of labour productivity growth Growth in average years of education attained by &argrk
was faster in théood manufacturing subsect{®.55 per cent per year) than in the total
economy (0.39 per cent), and more than double the growth rate in the manufacturing
sector (0.23 per cent) Phrased differently, average years of education atim
increased by 9.72 per cent in food manufacturing from 29@Y, while the total
economy experienced only a 6.91 per cent increase and manufacturing experienced a
mere 4.04 per cent increadeends in higher education attainment have been especially
strong for food manufacturing The proportion of workers with a university degree
increased at an average annual rate of 4.73 per cent in food manufacturing, above the
4.03 per cent attained in manufacturing and well above the 2.89 per cent increase in th
total economy.

Formal education is a component of human capital, but it is certainly not the
entirety of it Human capital is the entire stock of competencies an individual holds
based on natural ability as well as knowledge from formal educatiemngyaand work
experience Statistics Canada has compiled an index on labour input that is essentially an
index of human capitd® This measure indicates strong growth in human cafvita

24 L abour composition islefined asthe ratio of labour input to hours workeavhere laboutinput is obtained by
chainedFisher aggregation of hours worked of all workers, classified by education, work experience, and class of
workers (paid workers versus selihnployed and unpaid family workerssing hourly compensation as weights
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19612007, butin contrast the education measure in thbur compositiorgrowth was
slower than in manufacturing and the business sedirer the entire period, labour
composition increased at an average annual rate of 0.54 per cent ifoothe
manufacturing subsect@ompared with 0.65 per cent in the miuiuring sector and
0.71 per cent in the business sectdhe most recent period of 2000 to 2007 kasn
labour composition to increadasterin food manufacturing (0.56 per cent) than the
business sector (0.54 per cent) due to a large decline iusimeebs sectdabour quality
growth coupled with a modest increase in food manufacturing; manufacturing (0.64 per
cent) continued to outperform food manufacturing.

Summary Table 26: Labour Composition Growth, 1961-2007

Business Sector Manufacturing Food Manufacturing
1961-2007 0.71 0.65 0.54
19612000 0.74 0.65 0.54
1961-1973 1.05 0.77 0.49
19731981 0.44 0.51 0.44
1981-1989 0.65 0.64 0.73
19892000 0.68 0.62 0.54
20002007 0.54 0.64 0.56

Source: Appendix Tablek3a, 14a and 14e
iv. Economies of Scale Based on Establishment Size

Larger firms may be able to produce output at a lower average cost than smaller
firms through more efficient use of capital and greater division of lab®be existing
literature provides evidence of economies of scale in seuwtaktry group, though
there is debaten this point Veeman, Peng and Fantino (1997) find evidence of
economies of scale in meat processing plant€anadabased on a trend towds
increased concentration as well as higher productivity in larger pl@etsais, Bonroy
and Couture (2006) and Gervais, Bonroy and Couture (2008) analyze provincial data
similarly find economies of scale in meat processing, thotgr results are rno
statistically significant Among small bakeries, however, they find strong evidence of
economies of scaleThey find mixed evidence for dairy manufacturing; after controlling
for supply management on the input side, they find evidence of increasinusre scale
in smaller producing provinces, but decreasing returns in Ontario and Quebec, which are
the two largest provincesOptimum firm size can notably change due to technological
change or government regulations, but the direction of actual civafiga size is quite
likely to be the proper course for maximizing labour productpatyd the trend has been
towards larger firms

Changes in labour compositighus reflect the shifts in the educational attainment and work experience of the
workforce



69

There have been three official definitions of business establishment used by
Statistics Canada from 1990 to 200Bue to thesalefinitional changes changes in the
number of employees per establishmevithin each period that has a consistent
definition may be analyzedut the change cannot be calculated for the entire period
Food manufacturing actually experienceitreases in the number of employees per
establishment during each of the three periods: 11989, 20062003 and 2002008
From 1990 through 199@mployees per business establishment increased 0.44 per cent
per year From 2000 to 2003, employees per inass establishment increased 3.03 per
cent During the 2004 to 2008 period employees per business establishment increased
0.66 per cent.

Not every industrgroup in food manufacturingxperienced increases in the size
of firms. During the first interal of 1990 to 1999, five of the severdustry group for
which data are available experienced increases in the number of employees.p&hérm
industry groupwith the largest increase was meat product manufacturing, with an
average annual increase of 5.28 per cent, followed by other food manufacturing at 4.87
per cent The two industry groug experiencing decreases were bakeries and tortilla
manufacturing (den 6.26 per cent per year) and grain and oilseed milling (down 1.74
per cent) During the next interval of 200R003, seven of the nine industries for which
data are available experienced increases in firm site largest average annual rate of
increag was in seafood product preparation and packaging (6.53 per cent), closely
followed by grain and oilseed milling (6.51 per cenfyhe two industry group that
underwent decreasing firm size were animal food manufacturing (down 8.40 per cent per
year) andother food manufacturing (down 2.38 per cerduring the most recent period
of 2004 to 2008, five of the ninedustry group actually experienced decreasing firm
size The largest loss was in the sugar and confectionary product manufaatdristy
group (down 9.20 per cent annually) followed by fruit and vegetable preserving and
specialty food manufacturing (down 2.77 per cenfipe largest increases were seen in
the bakeries and tortilla manufacturing industry (5.82 per cent) and grain and oilseed
milling (3.44 per cent) Overall, most industries have experienced increases in firm size
implying greater economies of scale were utilized in the production process.
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Box 2: Maple Leaf FoodsSeeks Economies of Scale

Maple Leaf Foods has dealt withegt adversity in recent years. A high Canadian (¢
made the output of foreign firms more attract{as prices were lowered relative to Cang
goods both domestically and abroamhile a recall of meat products following the listeri
outbreak of RO8 battered brand value. The company, however, has responded with an g
plan to increase productivity and reduce unit costs through increasing the scale of operatic

To maximize efficiency of future operations, Maple Leaf has .8 $illion dollar plar
Their plan involved sending teams of engineers to do cost benchmarking against plants i
and the United States, which found that Maple Leaf had production coe&t [dér cent highg
One reason for the cost differentialssale; the average plant in the United States is mor
double the Canadian size. This means that often the cost of using new technology is
output unit in the United States because Maple Leaf needs to buy the technolwgy flctorie
rather than one in the United States. In their bakeries and meat processing plants, the c
aggressively moving to consolidate small, inefficient plants for large.

Beyond scale, the acquisition of new technology is also part of the plan. WH
appreciation of the Canadian dollar has allowed U.S. manufacturers to double their sha
Canadian protein market (to 8 per cent), it has actually made the latest technology more &
to Maple Leaf given that it is often produced in the Uni¢ates or Europe.

Franci s, Di ane. i Mi chael HananCa Post Oatobdr 21V a0Q,
Available:
http://www.financialpost.cobaturday+Interview+Maple+Leaf+Michael+McCain/3706136/st
html

Summary Table 27: Average Annual Increase in the Number of Employees Per
business Establishment in thd~ood manufacturing subsectoy 19931999, 20062003

and 20042008

19901999 20002003 20042008

Food Manufacturing 0.44 3.03 0.66
Animal food manufacturing n.a. -8.40 -1.62
Grain and oilseed milling -1.74 6.51 3.44
Sugar and confectionery product manufacturin n.a. 2.76 -9.20
Fruit and vegetable preserving and specie 2.49 2.31 -2.77
food manufacturing

Dairy product manufacturing 1.63 2.25 -1.14
Meat productmanufacturing 5.28 1.06 1.22
Seafood product preparation and packaging 0.42 6.53 1.11
Bakeries and tortilla manufacturing -6.26 7.65 5.82
Other food manufacturing 4.87 -2.38 -2.62

Source: Appendix Tables 1177


http://www.financialpost.com/Saturday+Interview+Maple+Leaf+Michael+McCain/3706136/story.html
http://www.financialpost.com/Saturday+Interview+Maple+Leaf+Michael+McCain/3706136/story.html

71

v. Capital Intensity z Capital Services per Hour Worked

Capital intensity defined here as capital services input per hour worked, is a direct
contributor to output As of 2007, the capital intensity level in tfeeod manufacturing
subsectorwas $23.69 chained 2002 dollarsomewhat lower tham manufacturing
($24.98)and well above the business sedt®17.58) In 1961 the food mnufacturing
industryhad$7.01 chained 2002 dollars capital services per hour worked, at which time
the industry was also more capital intensiian the business sector ($3.97) but less
capital intensive than the manufacturing sector ($7.78).

The growth in capital intensity has been quite strong over the entire 1961 through
2007. Over that period capital intensity grew at an average annuaifraté8 per cent in
the food manufacturing industry, which was higher than the rate achieved by
manufacturing (2.57 per cent), but lower than the total business sector (3.29 per cent)
From 1961 to 1973, food manufacturing capital intensity increasadate of 2.96 per
cent The rate of growth accelerated to a peak of 3.60 per cent from1B813 before
dropping to 2.23 per cent for the 198389 interval The rate of growth in capital
intensity dropped further from 1989 to 2000, averaging only p€X9cent The new
millennium, however has witnessed the acceleration of capital intensity growth to an
average of 2.60 per cent for the 2€007 period, above both manufacturing (2.54 per
cent) and the total business sector (2.37 per cent).

Chart 30: Capital Servicesper Hour Worked, Business Sector, Manufacturing and
Food Manufacturing, 2002 Chained Dollars, 1962007

30 +
e BUsiness Secto
25 1 e Manufacturing
Food Manufacturing
20 +
15 A
10 -
5
o T T T T T T T T T T T T T
1961 1964 1967 1970 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006
Source: Appendix Tables 13b and 14f
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Summary Table 28 Compound Average Annual Growth Rate in Capital Intensity,
Food Manufacturing, Manufacturing and Business Sector, 1962007

Business Sectol Manufacturing Food Manufacturing
1961-2007 3.29 2.57 2.68
19612000 3.42 2.60 2.70
19611973 4.46 2.48 2.96
19731981 4.46 3.57 3.60
19811989 2.21 1.94 2.23
19892000 2.44 2.53 2.09
20002007 2.54 2.37 2.60

Source: Appendix Tables 13b, 14b and 14f

Another contributor to theecentincreases in capital intensity was the downward
trend in marginal effective tax rates on capital in Canada. Chen and Mintz (2008) find
that the marginal effective tax rate on manufacturing capital in Canada decreased from
37.1 per cent in 2005 to 19.3 pmmt in 2008 The steady reduction in capital taxes has
increased business incentive to invest in more capital, and this encouragement of greater
capital intensity has surely had a positive impact on labour productivity. The Canadian
government has appved corporate income tax cuts from the current rate of 18 per cent
to 15 per cent in 2012, and such a move is indeed anticipated to further increase capital
intensity.

vi. Machinery and Equipment

While investment in capital is important to productivigyowth, the link is
especially strong for machinery and equipmeMachinery and equipment builds the
productive capacity used directly in productamd is an important aspect of innovation
adoption; firms cannot use the latest production techniquésutithe latest technology
Sabourin, Baldwin and Smith (2003) note that productivity growth was higher for firms
in the food manufacturing subsectdhat adopted more advanced technologies, like
information and communications technology, advanced patfayid advanced process
control Similarly, Baldwin, Sabourin and West (1999) find that increased quality of
manufactured food outpig the major motivator for acquiring such machineljominal
gross machinery and equipment investment in tfeod manufaturing subsector
amounted tdb1.45 billion in 2010, equivalent to 88.7 per centathl investment in the
sector The share of investment is above that observed in manufacturing (81.8 per cent)
and more than double the share in the total of all ingss(d2.2 per cent) Real

% Marginal effective tax rates on capital investments incorporate corporate income tde®stasas on capital
purchases and other capitelated taxes including asset and net worth taxes, stamp duties on securities, taxes on
contributions to equity. Special tax holiday regimes operating in some countries are not included in the analysis.
Property taxes are not included due to lack of data.
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investment in machinery and equipment grew at an average annual rate of 2.28 per cent
from 1961201Q well above manufacturing (1.21 per cent), but also well below the total
of al industries (4.19 per cent).

The recent appregiion of the Canadian dollar, while certainly posing some
challenges for the industry, actually makes investments in machinery and equipment
more affordablé® Holden (2003) finds that 80 per cent of manufacturing machinery and
equipment is imported fromtleer countries. The implication is that appreciation of
Canadian currency makes the price of machinery and equipment fall in terms of Canadian
dollar cost. The point must be stressed, however, that the appreciation is not
unambiguously positive for thedustry; while importing machinery and equipment is
made cheaper, Canadian exports are made more expensive from the perspective of
foreign consumers.

Though it is true that investment in machinery and equipment is an important
driver of output growth, &etter metric in determininig@bourproductivity growth would
be investment per hour worketh terms of levelfood manufacturing was comparatively
low at $3.16(chained 2002 dollargompare with $3.42 in the total economy and $3.82
in the manufactung sector in 209. Over the period of 1961 to 200%®al investment
per hour worked in thepod manufacturing subsectgrew at a compound average annual
rate of 2.16 per cent, somewhat belth& total economy (2.51 per cent), but more than
doublethat inmanufacturing (0.93 per cent)

% Sharpe and Moeller (2011dund that since 2003, an appreciation in the value of the Canadian dollar has coincided
with a decrease in ICT investment prices, and vice versa. Progressively smaller appeettiath 2003 to 2008 lead to
progressively smaller price declines.
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Chart 31: Machinery and Equipment Stock per Hour Worked, Food
Manufacturing, Manufacturing and Total All Industries, 1961-2009, 1961=100
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Despite investment trends, real machinery and equipment capital stock per hour

worked grew fasteover the 19622009 periodn food manufacturing2.61 per cent per

year) than in manufacturin@.(L8 per cent) or théotal economy2.51 per cent)(Chart

31). Growth has been slower, howevence 2000 real growth in food manufacturing

has averaged only 1.44 per cent annualliile thetotal economy camued to enjoy

high growth in machinery and equipment stock per hour worked (2.32 peraceht)
manufacturing has seen growtblowits long term average (47 per cent) With a level

of $16.29 in 2009, food manufacturing was somewhat ahead of the ¢athomy
($15.13 but far below manufacturing ($241).
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Summary Table 290 Machinery and Equipment in the Food Manufacturing
Subsector, Stock and Investmentper Hour Worked, Compound Average Annual
Growth Rate, 19612009

Total all industries Manufacturing [3133] Food manufacturing
[311]
Average Annual Growth in Chained Machinery and Equipment Stock per Hour Worked, pe
19612009 2.51 2.18 2.61
1961-1981 3.23 3.22 2.89
1981-1989 1.74 2.11 4.06
19892000 1.91 0.71 2.04
20002007 2.45 0.93 1.44
20002009 2.32 1.77 1.44

Average Annual Growth in Chained Machinery and Equipment Gross Investment pel
Worked, per cent

1961-2009 2.51 0.93 2.16
1961-1981 3.53 2.29 3.61
1981-:1989 2.11 0.92 1.50
19892000 6.94 1.79 3.16
20002007 -4.16 -0.79 -2.31
20002009 -4.46 -3.01 -1.59

Source: Appendix Tables 7n and 9k

vii. International Trade

Trade can play a large role ifostering productivity through increasing
competition and through allowing for greater economies of scale in production and
through greater profit opportunities for innovative firms that find better methods of
production. The importance of trade to the industmpésle quite clear in the literature.
Adam Smith, often credited as the father of modern economics, actually used a perishable
example to demonstrate the necessity of trade in his famqusy into the Nature and
Causes of the Wealth of NationSmith (¥ 76 ) decl ares fiBybedsleans of
and hotwalls, very good grapes can be raised in Scotland, and very good wine, too, can
be made of them, at about thirty times the expense for which at least equally good can be
brought from foreign countriesWould it be a reasonable law to prohibit the importation
of all foreign wines, merely to encourage the making of claret and Burgundy in
Scotl and?o More recently, Charl eboi s, Gaghne
value added was produced in the neelat processing industry over the 198%)7 period
due to seven international trade agreements, and concluded that value added was
increased by $432 million annuaflyTrade allows for the exploitation of economies of
scale, encourages greater efficiendyotgh competition and allows for greater
knowledge transfer across borders.

2T The agreements covered were with the United States, Mexico, Australia, South Korea, Japan, Philippines and
Indonesia.
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International trade, however, is greatly influenced by exchange rates which are
highly variable. Statistics Canada (2009) finds that from 2003 to 2008, Canadian unit
labour coss in manufacturing increased at an average annual rate of 8.0 per 0et in
dollars while U.S. unit labour costs fell 1.0 per cent per year, with most of this gap
attributed to a 5.7 per cent annual appreciation of the Canadian dollar relativéJt& the
dollar. The industry is certainly aware of these challengesiti-Ankomah (2006)
declares thathe recent appreciation of the Canadian doNas one of the three top
concerns food processors had going forward, along with consolidation of food retailers
and wholesalers and availability of competitively priced raw agriculture prices.

The Canadian food manufacturing exppespressed in cumé dollars,amounted
to $19.93 billion in 2010, up fror$5.80 billion in 1992. Thendustry groupwith the
greatest value of exports was meat product manufacturing ($5.16 billion), followed by
grain and oilseed milling ($4.20 billion), seafood productppration and packaging
($2.77 billion), fruit and vegetable preserving and specialty food manufacturing ($2.08
billion) and bakeries and tortilla manufacturing ($1.69 billion). Fdstry groupwith
the lowest export value in 2010 was dairy product rfeaturing ($0.34 billion)
followed by animal food manufacturing ($0.55 billion), other food manufacturing ($1.48
billion) and sugar and confectionary product manufacturing ($1.67 billion). There was,
however, strong competition from foreign produced goasd well, with Canada having
imported$17.18 billion dollars worth of food manufacturing output in 2010.

Chart 32 Distribution of Food Manufacturing Exports by Industry Group, Per
Cent, 2010
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One measure of the importance of trade to an industry is export intensity, which is
the proportion of manufacturinghipmentggross output) that are exported. The export
intensity of food manufacturing as a whole stood at 26.1 per cent in 20GHghgpy
from 24.4 per cent in 2000 ari@t.6 per cent in 1992he most export intensiviadustry
groupby far was seafood product preparation and packaging (73.1 per cent), followed by
grain and oilseed milling (46.7 per cent), sugar and confectionary pnoduncifacturing
(41.8 per cent), fruit and vegetable preserving, specialty food manufacturing (39.9 per
cent) and meat product manufacturing (23.9 per cent). The least export intedgstey
group was dairy product manufacturing (2.9 per cent), followsd animal food
manufacturing (9.0 per cent), other food manufacturing (21.8 per cent) and bakeries and
tortilla manufacturing. Seafood product preparation and packaging was thacddiry
groupthat experienced declining export intensity between 1992 and 2008, and even here
the decline was quite small. In contrast, fruit and vegetable preserving and specialty food
manufacturing experienced an almost quintupling of export intensity, bakeriésrtifal
manufacturing experienced a tripling and other food manufacturing, sugar and
confectionery product manufacturing and grain and oilseed milling all more than doubled
their export intensities.

Chart 33 Export Intensity in the Food Manufacturing Subsector, Per Cent, 1992
2000and 20@8
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The Canadian food manufacturing industry contributed $2.76 billion to the
national tradesurplusin 2010, a large improvement from the trade deficit of $0.03 billion
in 1992. The industrgnjoyed an increasing trade surplus every year from 1995 through
2002, fell slightly in 2003 and peaked at $6.15 billion in 2004. In 2010, four of the nine
industry group contributed to the surplus. The greatest contributor was meat product
manufacturig ($2.75 billion), followed by grain and oilseed milling ($1.53 billion),
seafood product preparation and packaging ($0.92 billion) and bakeries and tortilla
manufacturing ($0.54 billion). Of the fiiedustry group for which there was a trade
deficit, aher food manufacturing attained the largest deficit ($1.49 billion), followed by
fruit and vegetable preserving and specialty food manufacturing ($0.67 billion), sugar
and confectionery product manufacturing ($0.43 billion), dairy product manufacturing
($0.23 billion) and animal food manufacturing ($0.16 billion).

Chart 34 Exports, Imports and Trade Balance in the Food Manufacturing
Subsector, Billions of Current Dollars, 19922010
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Food manufacturing is one of the leagportoriented manufacturing subsectors.
There are 21 subsectors for which export intensity data for 2009 are available, and food
manufacturing (24.3 per cent) has higher export intensity than only four subsectors:
beverage and tobacco product manufaotu(i7.5 per cent), printing and related support
activities (9.4 per cent), nemetallic mineral product manufacturing (14.1 per cent), and
fabricated metal product manufacturing (20.8 per cd@fart 35. Manufacturing
Subsector Export Intensity, 2009 In contrast, computer and electronic product
manufacturing and machinery manufacturing had export intensities in excess of 70 per
cent, and manufactuignas a whole exported 44.7 per cent of manufacturing shipments in
2009.
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Chart 35. Manufacturing Subsector Export Intensity, 2009
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viii. Microeconomic Policy - Regulations

Food manufacturing is a highly regulated industry, andyard reason; citizens
demand that the food they buy be safe and that information provided on nutrition labels
are true. Poor regulation at either the implementation ormnaking stage, however,
robs industry of incentive to innovate and deprives coessimf potentially valuable
information that would better inform consumption choices. One of the most cited
problems is the timeframe required for new foods and additives to receive approval, and
another problems the approval of health claimsvhich signal health and welbeing
attributes of food products

The creation of new foods acts as a business opportunity as well as increasing
consumer choice. Given the research and development support through tax credits and
grants, along with protections ahtellectual property, such initiatives are clearly
encouraged by the government. Tféhareregulatiors, however, thadct as massive
disincentive to innovate. One example is restrictions on health claims fgrovehfood
additives. George Morris Cant (2008) finds that such regulations are the cause
significant expenditure on inefficient adve
the inability to make health claims on the package, many food companies develop
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extremely intricate print advertiseents designed to communicate product benefits
indirectly. Print advertising does not require-ptea r k et appr oval by Heal't

George Morris Centre (2008) conducted 12 case stunlieew firms deal with
Canadian food processing regulatiorsd a recurrent theme was slow processing
applications allowing for a novel food to be sold or for allowing food health claims to be
listed. Examples include very long processing time leading to firms dropping requests,
and a confusing variety of applicati@treams with different requirements. The study
concludes that the regulatory lags are caused by Health Canada having low research
capacity,there is poorcommunication and guidandeom the department to applying
firms, there is aroverwhelming inertiawch that it is very hard for mineral additives to be
added to an approved list, and finallyere is allegedlwa lack of accountability in Health
Canada for processing claims in a timely manner.

CAPI (2011) argues that Apolicy siloso
regulation. Regulations of one department ncayne in conflict with the goals of
another department. If the overall governance structure is to be efficient, all affected
departmats must work together. Government departments, such as Industry Canada,
Health Canada and Agriculture and Agood Canada, must coordinate their regulations
so theydo not have the impact of pullirgndpushing at the same time.

viii. Public Infrastruc ture

The perishable naturef some processed foods somewhat unique. The
susceptibility to spoilage makes transportation networks quite important. Bernstein and
Mamuneas (2008) attempt to estimate the role that public infrastructure investments have
on factor demandn the Canadian food manufacturing subsectmutput cost and
productivity based on estimates of firm production functions, cost functions and price
elasticities of factors of production. Public infrastructure from all levels of government
acts as an input in the production function determined exogenously and firms maximize
profit subject to this fixed level of input. The authors find that a one per cent increase in
infrastructure capital decreased labour requirements by 0.07 per cemhadiate inputs
demanded fell by 0.18 per cent and capital input increased 0.16 per cent. This is
equivalent to declaring labour and intermediate inputs may be, to some extent, substituted
by the publicly provided infrastructure, but capital is a compfem® public
infrastructure. As one would expect, the authors concluded alsothtbgbublic
infrastructurecapital stock increases reduce firm production costs; a one dollar increase
in public infrastructure capital decreased cost by $0.03. A parlicgiaong finding is
that public infrastructure investment was entirely responsible for total factor productivity
growth in the food manufacturing subsector Canadafrom 1964 through 1996.
Fundamentally, this study demonstrates that public policy ragarthfrastructure
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investment has a significant impact on the food manufacturing subsector, from factor
demand through production cost.

Gu and MacDonald (2009) find that public infrastructure has grown markedly
over the last several decade. While pevaéctor capital stock increased more quickly
than public sector stock, both grew every decade. During the recen@06(eriod,
public capital formation grew at an average annual rate of 1.2 per cent, far below the
growth rate experienced in the segi(3.6 per cent) but well above the rate in the nineties
(0.8 per cent). The authors make no induspgcific estimates, but do note that for the
aggregate economy, public infrastructure formation contributed 0.2 percentage points to
labour productivity growth from 19622006. Presumably this public infrastructure
growth increased labour productivity in the food manufacturing sector as well.

Summary Table 30: Average Annual Capital Stock Growth by Decade, 196@006

Publt sector Business sector
per cent
19621970 3.6 4.7
1970s 2.8 4.6
1980s 1.4 2.8
1990s 0.8 1.7
20002006 1.2 2.4
1962-2006 1.7 2.8

Source: Gu, Wulong & Macdonald, Ryan, 2009. "The Impact of Public Infrastructure on Canadian Multifactor Productivity
Estimates,” The Canadian Productivity Review 2008021e, Statistics Canada, Economic Analysis D#igidable:
http://www.statcan.gc.ca/pub/2H6-x/15-206-x200802teng.pdf
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VI. Policy Implications

Importance of Labour Productivity Growth for the Future of the Subsector

Labour productivityg r o wt h  wi | | be more i mportant to
food manufacturing subsectan the future than in the past for two main reeso
increased need for t he sector 6s out put gl
internationall y. According to a recent r
Agriculture Organization, agricultural productivity needs to increase by about 70nper ce
globally between now and 2050, to feed an estimated world population of 9.2 billion
peopl e. I n addition, the demand for sectord
to accelerate because of the fast growth in real incomes and the rising-caddlén
these countries. Canada is the fourth largest global exporter of agricultural and food
manufacturing products. Therefore, Canada is expected to play a major role in meeting
the increased global demand for these products.

The increasegrocessed foogbroduction in Canada in the future needs to be
supported by increases MFP and capital intensity. Competition from emerging
economies and OECD countries is likely to intensify in fobed manufacturing
subsectar Hence, strondabour praluctivity growth in the sector is necessary to
effectively meet the rising demand for food manufacturing products and the rising
competitive challenge.

What Could be Done to Ensure a Strong Labour Productivity Growth?

Goi ng f or waood manufaaetung slilEséct®needs to maintain its long
standing strondabour productivityperformance, if not improve, to meet effectively the
rising competitive challenge from emerging economies in Asia and Latin America and
play its part in meeting the need for ieased global production of its products.

For focusing on the productivity imperative, both the federal and provincial
agricultureand agrifood departmentshould make productivity the central tenant of their
policy discussion. Furthermore, they shbwonsider evaluating and disseminating
widely the productivity impacts (both direct and indirect impacts) of all new policies and
programs relating tcfood manufacturing In addition to these two broad policy
directions, a number of specific policy segtjons could be considered for raising the
rate of productivity growth of the sector. These include stimulating innovation by
encouraging and undertaking effective R&D spending; encouraging and facilitating the
increased adoption rates of available tedbgies and knowledge; facilitating market
induced shifts in resources within the sector; promoting competition; reducing regulatory
burden; and improving market access to Canadian exports.
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R&D Investments

There is a welkstablished link between R&spendingand labour productivity
growth in general. This is also true in the case inftloel manufacturing subsector
R&D spending leads to the development of new products and processes, the main drivers
of labourproductivitygrowth. In addition, BD is also crucial for effective adoption of
new technologies and knowledge developed outside of Canada. Despite the paramount
importance of R&D fomproductivityg r o wt h Canadabdés food manuf a
been lagging other major OECD countries i&Rintensity. Governments need to
increase the effectiveness of their financial support to private sector R&D spending.

Adequate and effective intellectual property protection (IPR) in fibed
manufacturing subsect@ essential for encouraging privatector R&D. But, in some
cases, intellectual property rights could hinder the adoption and diffusion of new
technologies. Federal governments need to ensure a proper balance with its IPR policies
between the interests of creators and users of new tegneeand knowledge so that the
overall productivity benefits from R&D spending to the sector are maximized.

Innovation Adoption

For a small open economy like Canada, the veijolead use and an effective
adoption of new technologies and knowledge tped outside of Canada, especially in
the Uhited Statesmight be more important to productivity growth than domestic
innovation.

Factors that would stimulate innovation adoption include continued government
effortssuch agoward increasing investmerits M&E, especially ICTs, R&D, education,
skills development and upgrading and transport and telecommunications infrastructure.

The economic life of M&E capital in general, especially ICT capital, is being
shortened increasingly quickly because of raphhological advances. Consequently,
the capital cost allowance rates need to respond quickly to these fast moving technology
trends so that the cost of capital in Canada is competitive with other jurisdictions and
does not become a hindrance to invesitsein new technologies in théod
manufacturing subsector

Better coordination of the innovation and innovation adoption activities of
business, universities and governments would also increase overall productivity
dividends to the sector from innovatiand innovation adoption.

Increased competition intensity from both domestic and external sources,
improved market access to export markets, the availability of skilled and unskilled labour
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and the wage rates, and climate change and other environneattak fwould increase
the incentives to innovate, adopt and adjust.

Regulatory and other policy settings

The regulatory systems with regard to food safety and health concerns should
constantly reevaluate the level of regulatory burden neesedood manufacturers
necessary to ensure health standaadd encourage innovation and innovation adoption.

Policies with regard to income support, supply management, production subsidies
and marketing arrangements at the input stage need to ensure tréa thetydistort the
incentive structures of food manufacturers so that innovation, innovation adoption,
flexibility and economic adjustment within the sector are not adversely affected.

Market access

The food manufacturing industry is increasingggcoming export oriented as
Canada is exporting more and more of its agricultural exports in processed form.
Therefore, a healthy gr owt h i n domestic al
manufacturing products is vital for expanding the scale and scoperodiiction,
increasing investments in innovation and innovation adoption, the key drivers of trend
productivity.

Reducing the remaining int@rovincial barriers to trade in food manufacturing
products, especially trade in meat products, would be helpfdidressing the domestic
side of market access concerns In addition, improving access tmitesl Statesand
other export markets, especially emerging markets in Asia and Latin America, would

ensure sufficient external demand for the se
Since the Wited Statesi s Canadads | argest export m

products, reduction of tariff and naariff barriers betweethe two countrieso trade in

agricultural and food manufacturingeproduct

U.S. market and increase the tway trade between the two countries as well as allow

for the acquisition of potentially cheaper imported inputs. -Nwoiff barriers, such as

differences in food and health standards and food safety regulations iroticeuntries
actasmaobarriers to Canadads trade in agricult
with the U.S. Canada could work towards harmonization of these with the U.S. and
improve a great deal the access to the U.S. market. Furthermore, givémetiioha

Round of multilateral negotiations on issues related to food manufacturing trade are not

likely to produce any concrete results in the near future, Canada might consider
negotiating bilateral trade agreements with the fast growing emergingoress,

especially China, India, South Korea and Brazil.
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Public Infrastructure

Adequate and stataf the art provision of transportation and telecommunication
infrastructures is imperative to lostgrm productivity growth in théood manufacturing
subsetor. A good transportation system is a key determinant of productivity and
competitiveness since it allows producers to deliver their products in an effective,
efficient and timely manner to their domestic and foreign customers. -iéatitained
road andrail networks help producers to minimize costs with longer shipping distances
within North America. For exports destined to overseas markets, adequate port facilities
are also essential.

Many industries, including food manufacturing, are increasinglyirrg on
telecommunications and wdiased tools and services for making rational input and
output choices, obtaining ttp-date market information and managerial skills and
knowledge. Providing adequate telecommunication infrastructure could yieldcsighif
productivity benefits to the Canadifood manufacturing subsector

Policy Implications Conclusion

Trend productivityin food manufacturings the outcome of complex interactions
of actions of farmers and food manufacturers, their suppliers at@hwrs, universities
and governments. Nevertheless, the losigen productivity performance of the sector
is mainly determined by the private sector investments in innovation and innovation
adoption, and the size and pace of economic adjustment by predaaapidly changing
market conditions. Of course, federal and provincial governments can play an important
rol e I n i mproving t he sector 0s producti vit
supporting and fostering innovation and innovation adoption,awipg access to export
markets, removing intgorovincial barriers to trade, reducing regulatory burden,
providing adequate and staié the art transportation and telecommunication
infrastructure and facilitating the market driven structural changes aodomic
adjustment.





















