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Foreword

The agri-food chain today is significantly different from that of twenty years ago. Changing con-
sumer demands, knowledge-intensive technology, North American integration and globaliza-
tion have all contributed to the evolution of the different segments of the chain. The ability of a
firm to compete both domestically and internationally depends very much on the firm’s ability
to produce what consumers want and at reasonable prices. This requires new or unique prod-
ucts, new and creative approaches to production and marketing.

Innovation is considered one of the critical determinants for improved competitiveness and eco-
nomic performance of the food processing industry, if Canada is to meet the challenges of the
rapidly changing global food market and to exploit niche markets for products and remain com-
petitive in the long run. However, innovation is costly and risky and therefore requires an envi-
ronment of collaboration between businesses, the financial community, research institutions and
government.

The purpose of this report is to better understand the nature and extent of innovation, drivers
behind its implementation, the challenges facing innovating establishments and the significance
of support services. This report, which analyses data from the “Innovation in the Food Process-
ing Industry Survey”, will provide useful benchmark information for innovation activities in the
food processing industry. The survey was conducted by Statistics Canada in 2004, on behalf of
Agriculture and Agri-food Canada.

Private and public policy makers can use results from this study to identify effective strategies
for research and development (R&D) and innovation in the agri-food value chain to meet the
challenges of the dynamic global food market.
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Executive summary

This report, which is based on the 2004 Innovation in Food Processing Industry Survey, provides
an analysis of innovation in the food processing industry with a view to further understand the
innovation process and to provide benchmark information for future comparisons about the
nature and extent of creative innovation in the industry.

The Innovation in Food Processing Survey was conducted by Statistics Canada in 2004 on behalf
of Agriculture and Agri-Food Canada (AAFC) with the main purpose of collecting statistical
information on the nature and extent of creative innovation in the Canadian food processing
industry. The survey covers activities of establishments for the period of 2001 to 2003.

The survey targeted all food processing establishments in Canada with annual revenue of at
least $1 million in 2004 and had 43% response rate. It solicited information about the general
industry characteristics, the competitive environment, R&D activities, creative innovation activi-
ties, obstacles to innovation, support activities for creative innovation and restructuring business
relationships.

In the survey, innovation is defined as the introduction of any good, technology or service whose
fundamental characteristics or intended uses are new or differ significantly from other products,
technologies or services produced by the industry in North America. Research is defined as orig-
inal investigation undertaken on a systematic basis by means of experiments and/or analysis to
gain knowledge and development is defined as the application of research findings or other sci-
entific knowledge for the creation of new products and processes.

The characteristics of establishments affect the ability to undertake R&D and innovate. Analysis
of the data shows that food processing establishments vary by size. About 52% of food process-
ing establishments are small with less than 50 employees. However, more than 50% of output is
produced by the largest 5% of establishments. Size also varies by sub-sectors. Poultry processing,
sugar and confectionery, and fruits, vegetable and specialty food have a relatively greater per-
centage of larger establishments whereas animal food, grain and oilseed milling, and bakeries
and tortilla industries are dominated by many small establishments.

Food processing includes the processing of raw agricultural products, semi-prepared food prod-
ucts for use in further processing and food products for end-users. Approximately 58% of estab-
lishments in the survey focused on the processing of food products for end-users, 30% on
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primary processing of raw agricultural products and another 12% on semi-prepared food prod-
ucts for use in further processing. The stages in the value chain where an establishment’s activi-
ties are concentrated may influence the decision of an establishment to innovate. Establishments
that process products for end-users are more likely to invest in R&D and innovation than estab-
lishments that are engaged in primary processing.

Country of ownership of an establishment also has implications for innovation. food processing
establishments in the survey vary by country of ownership. About 87% of establishments have
majority Canadian ownership. However, the few foreign controlled establishments account for a
significant amount of output. Cargill and Lakeside Packers, for example, account for approxi-
mately 70% of beef production in Canada. Generally, larger-sized establishments are more likely
to be foreign controlled. Foreign-controlled establishments are more likely to be found in grains
and oilseed, and sugar and confectionery product industries. Establishments in poultry process-
ing, meat products, dairy products, bakeries and tortillas and animal food industries are more
likely to be domestically controlled.

The survey indicates that the tendency of establishments to conduct R&D or innovate may be
influenced by their characteristics. Larger-sized and foreign-controlled establishments are more
likely to undertake R&D and innovate than smaller-sized establishments, which tend to be Cana-
dian controlled. This is either because larger-sized and foreign controlled establishments have
the necessary resources to cover the cost of innovation, have better access to financing, and bene-
fit from economies of scale and scope in innovation.

The competitive environment or the business environment has implication for a firm’s incentive
to innovate. A conducive business environment reduces business risk and encourages establish-
ments to invest in R&D and innovation. There are several factors that may determine the com-
petitive environment and affect the ability of food processing establishments to compete in both
the domestic and international markets. The responses to the survey indicate that, Canadian
food processing establishments consider the increased value of the Canadian dollar, consolida-
tion of food retailers and wholesalers and the availability of competitively-priced raw agricul-
tural products for processing as the top three most important factors impacting their ability to
compete. Establishments in trade-oriented industries such as seafood product preparation and
packaging, meat products, poultry processing, sugar and confectionery, and fruit, vegetable and
specialty food are more likely to perceive the increased value of the Canadian dollar as a major
impediment to competitiveness than domestically-focused industries. The availability of com-
petitively-priced raw agricultural product for processing is perceived as the most important fac-
tor impeding competitive ability by establishments in the grain and oilseed milling industry.

The survey solicited information on R&D activities, as it is a major input into innovation. The
survey shows that less than half of food processing establishments are engaged in R&D activities
in Canada. A larger proportion of these establishments are engaged more in prototyping and
scale-ups than in laboratory-based R&D activities. However, it is possible that those establish-
ments that are not conducting or commissioning R&D are benefiting from R&D activities of their
parent companies. The survey responses indicate that 43% of food processing establishments in
Canada have parent companies with production and R&D units in Canada and other countries.

When Canadian food processing establishments were asked why they innovate, the following
objectives were given:

e To introduce new products to the existing lines of products,
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e Toincrease market share,
e To meet buyers’ standards or requirements, and
e To improve productivity or reduce production costs.

In terms of incidence of innovation, the survey shows that 37% of establishments in the food
processing industry are engaged in product innovation and 23% in process innovations. food
processing establishments that are engaged in product innovation are more likely to develop
completely new products using laboratory-based R&D investigation in establishments. Those
who are engaged in process innovation are more likely to significantly adapt, improve or modify
existing equipment, technology and systems through collaboration with packaging and equip-
ment suppliers.

The incentive to innovate is strengthened if establishments can have intellectual property rights
protection for their innovation. The survey found that Canadian food processing establishments
use several methods to protect their innovations. These include registration of industrial design,
trademark, patent, confidentiality agreement or trade secrets, copyright, lead-time advantage on
competitors, and bundling with other products or services. Fast mover strategies such as trade
secrets and lead-time advantage are more popular among Canadian food processing establish-
ments than patents, registration of industrial design and copyright in protecting innovations.
Patenting, which is sometimes used as indicator of innovation, is not a preferred method that is
used by food processing establishments for protecting intellectual property. Only a few Cana-
dian food processing establishments have reported applying for patents for their innovations.

The survey also solicited information on impediments to innovation. The responses indicate that
raising capital internally is the greatest impediment to innovation. The factor which was
reported as the least likely to impede innovation is difficulty in negotiating intellectual property
rights. Other impediments that are reported include, in order of importance:

< long gestation period of innovation,

< insufficient flexibility in regulations or standards,

= shortage of skilled workers,

= lack of marketing capability,

= lack of retail acceptance or access to distribution channels,
e lack of external equity funding,

e lack of debt financing,

e corporate or management resistance to innovation, and

e lack of idea champions.

To overcome some of the obstacles, the majority of establishments in the food processing indus-
try collaborate with food ingredient suppliers, equipment suppliers and packaging suppliers to
develop new products and new processes. However, few food processing establishments collab-
orate with private and public research institutions in the innovation process. Except for R&D tax
credits and to some extent R&D grants, government programs which support innovation are
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used by a small number of establishments in the food processing industry. About 70% and 43%
of food processing establishments reported using R&D tax credits and R&D grants, respectively,
between 2001 and 2003. Larger-sized and foreign controlled establishments are more likely to
use R&D tax credits and smaller-sized establishment are more likely to use R&D grants.

With increased globalization, competitive pressures on the food processing industry have
become intense. R&D and innovation are considered critical to maintain and improve competi-
tiveness. According to this study, only a small proportion of food processing establishments
reported undertaking R&D and innovation. However, this does not necessarily imply lower
competitiveness of the industry. R&D and innovation may be conducted at the headquarters of
parent companies in Canada or multinationals. Studies show that there are potential spillovers
from R&D and innovation conducted elsewhere for firms in Canada.
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Section 1

Introduction

Canada’s competitive advantage continues to decline. According to the 2003-2004 Global Com-
petitiveness Report, Canada’s overall ranking in current competitiveness index dropped from
sixth place in 1998 to twelfth place among 102 countries in 2003 (World Economic Forum, 2003).
In terms of company operations and strategy, Canada ranked fourteenth. The national business
environment is also not as conducive to competitiveness as in other countries, with Canada rank-
ing tenth in quality of national business environment. This along with findings from other Cana-
dian reports (Conference Board of Canada, 2002; Manufacturers and Exporters, 2001) has raised
serious concerns about Canada’s ability to compete in the world market.

With increased globalization, competition has become intense for individual firms. Consumers
have also become more sophisticated and have shifted consumption patterns from mere com-
modities to commodities with credence attributes such as food safety and quality. The ability of a
firm to compete both domestically and internationally depends very much on the firm’s ability
to produce what consumers want and at a reasonable price. This requires new and creative
approaches to production.

Innovation is considered one of the critical determinants for improved competitiveness and eco-
nomic performance. Product innovation, in particular, is considered a key competitive strategy
in the food processing industry. David Landes (1969) did not exaggerate in the late 1960s when
he linked the industrial revolution to financial and technological advances. Countries that show
more evidence of innovation are richer and grow faster and companies that show more evidence
of innovation post better financial performance and have higher share prices (Morck and Yeung,
2001). Morck and Yeung (2001) further emphasise that in a knowledge-based economy, the pri-
mary competition is competition to innovate first, not competition to cut prices as standard eco-
nomics posits.

Canada recognises the importance of innovation and research and development for competitive-
ness and has shown a high level of commitment to innovation through several initiatives. In the
2001 speech from the throne, a commitment was made by the Canadian government to double
federal investments in research and development by 2010 with the main goal of making Canada
one of the top five competitive countries in the world. A 2002 paper by Industry Canada on inno-
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vation strategy set some goals for achieving competitiveness through innovative products, proc-
esses and services. Agriculture and Agri-food Canada (AAFC) has also identified science and
innovation as one of the key elements of the Agricultural Policy Framework (APF) in ensuring
sustained growth and profitability in the agriculture and agri-food sector.

=
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n

Understanding the nature and extent of innovation is critical for the development of effective
strategies to achieve the goals set out by the government and in the APF. However, not much is
known currently about the extent of innovation in the Canadian food processing industry. The
1998 Survey on Advanced Technology in the Canadian food processing industry showed that
foreign-controlled plants use advanced technologies with a much higher frequency than Cana-
dian plants. The survey also concluded that over 60% of food processing firms in Canada
stressed the importance of introducing new products or penetrating new markets and between
1995 and 1997, about 50% of processing plants made at least one major product innovation that
did not involve a process change. The 1999 survey of innovation conducted by Statistics Canada
also revealed that, in the 1997-1999 period, some 73.5% of all firms in the food processing sector
reported one or more product innovations. This survey, however, was based on a broad defini-
tion of innovation®.

This report analyses data from the 2004 Innovation in the Food Processing Survey. AAFC com-
missioned Statistics Canada to conduct this survey with the aim of providing some basic and
current information on innovation in the food processing industry, to further understand the
innovation process in the industry, and for benchmarking.

The main purpose of this report is therefore to provide information about the nature and extent
of creative innovation in the Canadian food processing industry. The specific objectives of this
report are:

e To assess the nature and extent of product and process innovations in the Canadian food
processing industry;

e To investigate the nature and level of research and development (R&D) activities in the Cana-
dian food processing industry;

e To evaluate the obstacles to innovation in the food processing industry;

e To determine the extent of collaboration among various stakeholders for innovation in the food
processing industry; and

e Toexamine the use and importance of government programs and services for innovation.

The organization of this report is as follows: the next section provides an overview of the struc-
ture and performance of the Canadian food processing industry. The survey and methodology
are presented in Section 3. The characteristics of establishments in the Innovation Survey are dis-
cussed in Section 4 with Section 5 addressing the competitive environment of the food process-
ing industry. The degree and level of R&D is discussed in Section 6. The extent and nature of
innovation in the food processing industry is assessed in Section 7. Obstacles to innovation in the
industry are examined in Section 8. Section 9 addresses collaboration in innovation while gov-
ernment support activities for R&D and innovation are discussed in Section 10. The summary
and conclusions are given in Section 11.

1. Inthe 1999 Innovation Survey, innovation is defined as any new product/manufacturing process that is new to the firm.
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Section 2

Background of the Canadian food
processing industry

Innovation is just one of the many strategies adopted by businesses to gain a competitive edge.
Innovation and other business strategies are influenced by industry structure and performance.
The structure of a given industry may limit or enhance innovative activities whereas perform-
ance provides an impetus for innovation. Analysis of the structure and performance of an indus-
try will provide a better understanding of why some establishments innovate and others don
not. This section therefore provides an overview of the structure and performance of the food
processing industry.

With a real gross domestic product (GDP) of $17 billion in 2004, the food processing industry is
the third most important manufacturing industry in Canada accounting for about 1.7% of total
GDP and almost 10% of total manufacturing GDP (Table 1). The industry’s significance in the
Canadian economy has, however, declined over time, a trend that extends from the 1980s. A dec-
ade ago, food processing accounted for 11% of manufacturing GDP and 1.8% of total GDP and
two decades ago, it accounted for 14% of total manufacturing GDP.

Table 1: Gross domestic product, Canada, 1992-2004 (Constant 1997 $)

(Billion $)
All industries 703 721 753 773 784 817 849 897 946 961 993 1,016 1,049
Total manufacturing 111 117 126 132 134 1492 149 162 180 171 174 174 181
Food processing 13 13 14 14 14 14 15 15 16 17 17 17 17

Food (% of all industries) 19 1.8 1.8 1.8 1.8 1.7 1.7 1.7 1.6 1.7 1.7 1.6 1.7
Food (% of manufact.) 12.0 11.4 10.9 10.5 10.3 9.7 9.8 9.3 8.7 9.7 9.7 9.6 9.7
Source: Statistics Canada, CANSIM Table 379-0017.
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The industry’s real output and productivity are also increasing at a slower rate compared to all
manufacturing. As indicated in Table 2, the real output in the food processing industry grew at a
rate of 2.6% per year compared to 4% for total manufacturing between 1990 and 2002. Although,
the real output growth for the food processing industry of 3.6% per year between 1996 and 2002
is greater than the 1.6% per year rate in the early part of the 1990s, it is still slower than the aver-
age of 5.1% per year for total manufacturing.
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Table 2: Productivity growth in total manufacturing and the food processing industry, 1990-2002

1990 1995 Avs. annual 1996 2002 Avs. annual Avs. annual

growth rate growthrate  growth rate
1990-1995 1996-2002  1990-2002
(%) (%) (%)
Real GDP (Billion $ in 1997 prices)
Total manufacturing 117.6 132.1 2.5% 133.6 174 5.1% 4.0%
Food processing 12.8 13.9 1.6% 13.8 16.8 3.6% 2.6%
Total employment (Thousand)
Total manufacturing 1,814.4 11,6675 -1.3% 1,7289  1,958.9 2.9% 0.7%
Food processing 203.4 192.9 0.9% 198.9 943.8 3.8% 1.7%
Production workers (Thousand)
Total manufacturing 1,3787 11,2769 -1.5% 1,339.7  1,528.7 2.4% 0.9%
Food processing 147.3 146.2 -0.2% 153.4 201.0 5.9% 3.0%
Real GDP per product. worker ($ ‘000 in 1997 prices)
Total manufacturing 85.3 103.5 4.3% 99.7 113.9 2.4% 2.8%
Food processing 87.0 94.8 1.8% 90.0 83.6 -1.9% -0.3%

Source: Statistics Canada, CANSIM Tables 379-0017 and 301-0003.

The food processing industry is also an important contributor to employment and employed a
total of about 244,000 Canadians in 2002. Total employment in the food processing industry
grew at an annual average annual rate of 1.7% between 1990 and 2002 compared to an annual
average rate of 0.7% for all manufacturing during the same time period (Table 2).

Labour productivity (real GDP per production worker) in food processing has been declining,
whereas labour productivity in total manufacturing has been growing. As indicated in Table 2,
labour productivity declined by 0.3% per year between 1990 and 2002 whereas in total manufac-
turing, labour productivity grew by 2.8% during the same period. The decline in labour produc-
tivity in food processing can be attributed to the fact that the number of production workers in
the industry grew at a faster rate (3%) than real output (2.6%). On the other hand, the number of
production workers in total manufacturing grew at a slower rate (0.9%) than real output (4%).
Apart from these reasons, Hassan et al. (2004) also attributes the positive growth in labour pro-
ductivity in manufacturing to greater R&D and capital investments. Hassan et al. (2004), further
attributes the declining labour productivity in food processing to the slower growth in domestic
food consumption compared to manufacturing, greater import competition and lack of product
or process innovation.

Industry structure and characteristics

The food processing industry (NAICS 311) in Canada consists of 5,444 establishments and
encompasses animal food; grain and oilseed; and confectionery; fruit, vegetable and specialty
food; dairy products; meat products; seafood products; bakeries and tortilla; and other food.
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The number of establishments in food processing remained relatively stable in the 1990s and
accounted for about 10% of total manufacturing establishments. It marginally decreased by 0.8%
per year between 2000 and 2002 (Table 3). The average size of establishments, as measured by
value of shipments per establishment, in the food industry was almost $11.6 million in 2002.
Another indicator of size is number of employees. As shown in Table 3, the average number of
production workers per establishment in the food processing industry marginally increased
from 35 in 2000 to 37 in 2002. In general, food processing has larger-sized establishments on aver-
age than total manufacturing, with an average of 37 production workers per establishment in
2002 compared to 28 production workers per establishment for total manufacturing.

Table 3: Structure in total manufacturing and food processing industry, 1990-2002*

1999 Avs. annual $2000) 2002 Avs. annual

% change, % change,
1990-1999 150(0/05°/00)%

Number of establishments

Total manufacturing 38,376 29,829 -2.5% 53,399 54,346 0.9%
Food processing 3,397 3,467 0.2% 5,533 5,444 -0.8%
Value of shipments ($ million)

Total manufacturing 993,348 499,404 7.5% 562,104 550,244 -1.1%
Food processing 38,967 59,938 4.0% 57,305 63,416 5.3%
Value of shipments per establishment ($ ‘000)

Total manufacturing 7,644 16,511 12.9% 10,527 10,125 -1.9%
Food processing 11,471 15,269 3.7% 10,357 11,649 6.9%
Production workers per establishment

Total manufacturing 359 49.6 4.9% 29.5 281 -2.3%
Food processing 43.4 48.4 1.3% 35.2 369 2.4%

® Data from the Annual Survey of Manufactures (ASM) before and after 2000 are not comparable due to conceptual and meth-
odological changes made to the survey beginning in 2000. These changes included the use of the Business Register to identify
in-scope businesses for the ASM, the expansion of coverage to include all manufacturing activity in Canada, and the exclu-
sion of data for the head offices of manufacturers.

Source: Statistics Canada, Annual Survey of Manufactures.

There are variations in structure across the different food processing industries. About 31% of all
food processing establishments are in bakeries and tortilla and another 15% are in meat prod-
ucts. In terms of size as measured by value of shipments and value added, meat products is the
largest food processing industry, contributing almost 30% to food processing’s value of ship-
ments (Table 4). Three industries: meat products, dairy products, and fruit, vegetable and spe-
cialty food, together account for 55% of total value of shipments in food processing. Sugar and
confectionery and seafood products are the smallest industries in terms of value of shipments.

When measured by production workers, the meat products industry is still the largest food
processing industry, with seafood products, and bakeries and tortilla, the second and third larg-
est respectively. The grain and oilseed, which is the fourth largest in terms of value of shipments,
is the smallest in terms of employment. In terms of average employment per establishment, meat
products had the highest average of 71 production workers per establishment in 2002 whereas
animal food and bakeries and tortilla establishments had the lowest of 13.4 and 19.7 production
workers per establishment respectively (Table 4).
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Industry performance and competitiveness

One indicator of industry performance is value added per production worker. This is a measure
of labour productivity and varies from industry to industry. As indicated in Table 4, the average
labour productivity was $101,000 for food processing relative to $142,000 for total manufacturing
in 2002. There are differences among food processing industries in terms of labour productivity.
The grain and oilseed industry is the most labour productive among all food processing indus-
tries. As indicated in Table 4, the industry’s value added per production worker of $248,400 in
2002 was more than twice the average labour productivity of total food processing. The animal
food processing industry is the second most labour productive industry with a value added per
production worker of $173,100. The seafood products industry, which is one of the smallest food
processing industries in terms of value of shipments and value added, is the least labour produc-
tive with value added per production worker of only $36,300 in 2002. A labour productivity fig-
ure of $80,800 in 2002 for bakeries and tortilla was the third lowest in the food processing
industry. The meat products industry also had relatively low labour productivity of $74,700 in
2002 (Table 4).

Manufacturing intensity (ratio of manufacturing value added to manufacturing shipments) is an
indicator of industry transformation and how much value is added. It also measures the gross
margin of an industry. A decrease in the ratio may indicate increasing non-raw material costs,
commoditization of the industry’s products or increasing competitive pressure from other play-
ers in the supply chain. Manufacturing intensity in food processing has remained relatively sta-
ble over time and has ranged between 31% and 35% since 1990. It has also remained consistently
lower than total manufacturing for which manufacturing intensity has ranged between 36% and
39% during the same period. Food processing industries also differ in terms of manufacturing
intensity (Table 4). Bakeries and tortilla, an industry with relatively smaller establishment size in
terms of value of shipments per establishment and employees per establishment, has the highest
manufacturing intensity of 55%. Thus for every dollar of shipment in bakeries and tortilla in
2002, $0.55 was value added. At the other extreme is meat products. This is an industry with rel-
atively large average establishment size in terms of value of shipments per establishment and
employees per establishment and accounting for 20% of total food processing value added, but
with a low manufacturing intensity of 22% in 2002.

All the above industry performance indicators do not FIGURE 1

provide any indication of the international competi-

t. . . Ratio of food processing exports to total exports
iveness of the food processing industry. However, Canada

the competitive environment can impact signifi- (1992-2003)

cantly on innovative activities in the food processing
industry and vice versa. Trade can be used as an
indicator of the ability to compete in international
markets. The food processing industry has become
more export-oriented in recent years, exporting more
manufactured food products to international mar-
kets than before. Canadian exports of manufactured
food products have more than doubled over the past
decade, increasing at an average annual rate of 10%. 3.0
The food processing industry accounts for about
4.6% of total Canadian exports compared to just over 3.7% a decade ago (Figure 1). The industry,
which was a net importer in the early 1990s, has been consistently exporting more products rela-
tive to imports. In 2004, exports of manufactured food products exceeded imports by $5.6 billion.
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This increase in exports, which may be attributed to increased access to international markets
particularly with the North American Free Trade Agreement (NAFTA), provides incentives for
innovative approaches to food processing.

Although the food processing industry has become more export-oriented, individual food
processing industries differ appreciably from each other in terms of their international competi-
tiveness. The meat products industry has become more export-oriented than any other food
industry. Although the industry was adversely affected by BSE and border controls in 2003 and
2004, resulting in a decline in value of exports by 10% between 2002 and 2004, it is still significant
in international markets and accounted for 30% of food processing exports in 2004. The meat
products industry also had a positive net trade balance of about $4 billion in 2004. As expected,
dairy products, a supply managed industry, had a trade deficit of $217 million in 2004. The
industry’s exports accounted for only 2% of total food processing exports in 2004 and 4% of the
industry’s value of shipments in 2002. Seafood products is the most export competitive food
industry with its exports accounting for 70% of its value of shipments in 2002.
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Other measures of international competitiveness are export intensity, import intensity and net
export orientation ratio. Export intensity is the ratio of exports to value of shipments and indi-
cates the rate at which an industry is penetrating other international markets over time. An
increasing ratio indicates an increasing level of international competitiveness. Import intensity is
the ratio of imports to domestic disappearance and indicates the degree of penetration of the
domestic market by foreign products. Increasing import intensity indicates that a greater propor-
tion of domestic consumption is supplied from foreign sources. The net export orientation ratio,
which is the ratio of net exports to shipments, is an indication of how important imports and
exports are relative to shipments. As shown in Table 5, export intensity in the food processing
industry has almost doubled from 14.5% in 1992 to 26.5% in 2002 with import intensity also
increasing, but at a slower rate than export intensity. Consequently, the net export orientation
ratio has increased considerably from -0.1% in 1992 to 6.6% in 2002.

There are also variations in export intensity, import intensity and export orientation ratio across
industries. As indicated in Table 5, the seafood products industry has the highest export inten-
sity. Although the industry’s export intensity has declined slightly from 75% in 1992 to 74% in
2002, it has remained relatively stable over time. The seafood products industry also has the
highest net export orientation ratio (38%) among all food processing industries indicating the
significant importance of exports to imports. However, this is a decline from 46% in 1992. The
sugar and confectionery industry, which had a negative net export orientation ratio in 2002,
recorded the largest increase in net export orientation ratio from -21% in 1992 to -0.5% in 2002.
This is an indication of how exports have become significantly important for the sugar and con-
fectionery industry in recent years. The dairy products industry has the lowest export and
import intensities. Import intensity for the dairy products industry increased faster than export
intensity between 1992 and 2002. This has negatively impacted on the net export orientation ratio
which decreased from 0.2 to -1.0 during the same period. This may be due to the relaxation of
import controls as a result of WTO rules and agreements. Five food processing industries: grain
and oilseed; sugar and confectionery; fruit, vegetable and specialty food; dairy products; and
other food, had negative net export orientation ratios in 2002.
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Background of the Canadian food processing industry
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R&D investments in food processing

Corporate R&D is widely used as a measure of a firm’s investment in innovation (Morck and
Yeung, 2001). West (2000) also states that a strong R&D program is often considered a key
requirement for a firm wanting to have technological advantage over its competitors. R&D is
also a mechanism for technology transfer and an input to innovation. R&D investments are thus
expected to lead to greater advances in food product development.
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Total intramural R&D expenditure in food processing declined from $73 million in 1994 to $66
million in 1999 but picked up again in the past five years and is expected to increase to about $90
million in 2005 (Table 6). R&D expenditures in food processing, however, are increasing at a
slower rate than total manufacturing. A decade ago, food processing accounted for 1.7% of total
manufacturing R&D expenditures. Today, the industry accounts for only 1.1% of total manufac-
turing R&D expenditures, although it accounts for about 10% of total manufacturing GDP and
10% of total manufacturing establishments.

Table 6: R&D expenditures in the Canadian food processing industry and total manufacturing, 1994-2005°

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Total intramural R&D expenditure (million dollars)
Total manufacturing 4599 4977 5117 5789 6505 7,077 8564 9,983 87155 7,992 8019 87149
Food processing 73 84 78 76 67 66 75 71 81 91 91 90

R&D intensity (%)°
Total manufacturing 3.0 29 3.1 33 3.5 3.2 3.6 4.1 3.6 n/a n/a n/a
Food processing 0.4 0.5 0.4 0.4 0.3 0.3 0.4 0.3 0.4 n/a n/a n/a

Number of persons engaged in R&D
Total manufacturing 43,040 45,181 46,010 49,445 51,973 53,383 60,790 61,569 58,668 59,953 n/a n/a
Food processing 1,007 1,120 1,029 975 937 853 1,029 1,046 1,118 1,245 n/a n/a

Number of persons engaged in R&D as a ratio of production workers (%)
Total manufacturing 35 35 34 35 3.5 3.6 39 39 3.8 n/a n/a n/a
Food processing 0.7 0.8 0.7 0.6 0.6 0.5 0.5 0.5 0.6 n/a n/a n/a

2 Data for 2003, 2004 and 2005 are preliminary.
b This is the ratio of R&D expenditure to value-added.

Source: Statistics Canada, Research and Development in Canadian Industry, CANSIM Table 358-0024.

R&D intensity (R&D expenditure as a ratio of value added) in the food processing industry has
remained relatively stable over time and ranged from 0.3% to 0.5% (Table 6). Thus, not more
than 0.5% of value added has been invested in R&D activities in the food processing industry.
This is relatively small compared to the percent of value added that is invested in R&D in total
manufacturing. On average, around 3-4% of value added in total manufacturing has been
invested in R&D activities. Table 6 further indicates that less than 1% of production workers are
engaged in R&D activities in the food processing industry. This is relatively small compared to
almost 4% of production workers engaged in R&D activities in total manufacturing. This is prob-
ably because the food industry is characterized as an industry which does not do its own
research but brings through to the market place the benefits of research conducted further
upstream in the supply chain (Christenson, Rama, and Von Tunzelman, 1996; Pavitt, 1984).

The Nature and Extent of Innovation in the Canadian Food Processing Industry




Conclusion

The food processing industry is growing at a slower rate than total manufacturing and its impor-
tance in the overall economy has been declining over time. Food processing has relatively larger-
sized establishments on average than total manufacturing in terms of employment. The food
processing industry has become more export-oriented with significant increases in export inten-
sity and net export orientation ratio. New approaches to production and markets are therefore
necessary if the industry is to compete effectively in international markets and be sustainable.

Whereas, it is well known that R&D is an input to innovation, which is needed to maintain a
competitive edge, a relatively low percentage of value added is being invested in R&D in the
food processing industry. As the food processing industry has several sub-industries that vary in
terms of structure and characteristics, the ability and the motivation to invest in R&D and
develop product and process innovation are therefore expected to vary by industry.
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Section 3

Methodology

This study uses data from the 2004 Innovation in the Food Processing Industry Survey con-
ducted by Statistics Canada for Agriculture and Agri-good Canada.

The initial stage of the survey involved a review of the food processing industry and available
information about innovation. Based on this review, a survey on innovation in the food process-
ing industry was designed. The survey consists of eight sections covering general characteristics
of establishments, the competitive environment, R&D, creative innovation, support activities of
creative innovation, government support programs, obstacles to innovation and restructuring
business relationships (See Appendix A for survey questionnaire).

The survey, which was conducted in the fall of 2004, is a target population census consisting of
all food processing establishments under the NAICS code 311 and with annual revenue of at
least $1 million. The survey’s framework came from the Statistics Canada’s Business Register
(BR). This is a central listing of all businesses operating in Canada. The statistical unit is the
establishment which was identified using the establishment number from the BR.

The survey was done in two stages. In the first stage all food processing establishments with
annual revenues of at least $250,000 (4,292 establishments) were contacted in order to verify the
information and the appropriate contact person to receive the questionnaire. It was decided after
this first contact to include only establishments with annual revenues of at least $1 million to
increase the probability of surveying food processing establishments actually involved in food
processing. This process identified 1,889 establishments that are still in operation and fit the cri-
teria for the survey. The second stage involved the mailing out of the survey to the individual
respondents identified from the 1,889 establishments. Follow ups were done by telephone inter-
views.

Degree and extent of innovation is expected to vary by size of establishment, location, type of
product manufactured, and country of control. The population was therefore stratified by these
variables. For size, the population was stratified by number of employees and total annual sales.
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Categories for number of employees included: less than 20, 20-49, 50-199, and 200 and more. In
terms of total annual sales, the categories included less than $5 million, $5 - $10 million, $10 -$20
million and $20 million and up. The population was also stratified into 10 industries: Animal
Food Manufacturing (animal food); Grain and Oilseed Milling (grain and oilseed); Sugar and
Confectionery Product Manufacturing (sugar and confectionery); Fruit and Vegetable Preserving
and Specialty Food Manufacturing (fruit, vegetable and specialty food); Dairy Product Manufac-
turing (dairy products); Meat Product Manufacturing (meat products); Poultry Processing (poul-
try processing); Seafood Product Preparation and Packaging (seafood products); Bakeries and
Tortilla Manufacturing (bakeries and tortilla); and Other Food Manufacturing (other food) and
three country of control variables (Canada, the US and other foreign countries).
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The overall response rate for the survey was 43% and varies by size, region and industry (Table
7). Medium-sized establishments (establishments with 50-199 employees) had a lower response
rate compared to smaller and larger-sized establishments. Response rates were 45% for smaller-
sized establishments, 39% for medium-sized establishments and 42% for larger-sized establish-
ments. The response rate also varied by region and ranged from 41% in Atlantic Canada to 44%
in the Prairies. Industry response also ranged from 38% for bakeries and tortillas to 48% for
grains and oilseed.

Table 7: Survey response rate

VARIABLE COMPLETED RESPONSE RATE (%)
Number of employees

<20 994 44.6
20-49 251 46.0
50-199 937 39.0
200 and more 97 41.8
Region

Atlantic Canada 118 40.5
Quebec 206 439
Ontario 259 42.8
Prairies 132 443
British Columbia 94 42.9
Industry

Animal food 118 47.4
Grain and oilseed 31 479
Sugar and confectionery 37 47.6
Fruit, vegetable and specialty food 65 41.6
Dairy products 89 451
Meat products 118 44.6
Poultry processing 36 451
Seafood products 115 41.0
Bakeries and tortilla 136 38.0
Other food 71 40.1
Total food processing 809 499

Source: Statistics Canada, Innovation in the Food Processing Industry Survey 2004.
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In the ‘Innovation in the Food Processing Industry Survey 2004’, innovation includes product
and process innovation. In the survey, product innovation is defined as the introduction of any
good or service, whose fundamental characteristics or intended uses are new or differ signifi-
cantly from other products or services produced by the industry in North America. This may
involve the development of a brand new product, significant modifications to an existing prod-
uct or the purchase of the right to produce or copy products that are not currently available for
sale in North America. The survey also defines process innovation to include production tech-
niques, production processes, systems monitoring, and biotechnology processes that are intro-
duced by an establishment and new to the industry in North America. Process innovation may
be introduced by developing brand new equipment, techniques and processes, by significantly
modifying existing equipment, techniques and processes or by purchasing the right to use or
copy equipment, techniques and processes that are not currently used in the industry in North
America.

The definition of innovation in this survey differs from that of the 1999 innovation Survey by Sta-
tistics Canada in which innovation was defined as a new product or process whose characteris-
tics or intended uses differ significantly from those of the establishment’s previously-produced
product or process. In the ‘Innovation in the Food Processing Industry Survey 2004, the intro-
duction of a product or process cannot be considered innovation unless it is the first of its kind in
North America.

Data tabulation

The data presented in this report are population estimates, which have been obtained by con-
verting survey results to population values by applying appropriate weights. Weighted fre-
guency distributions and cross tabulations are used in this analysis. The coefficient of variation
(CV) and confidence intervals (Cl) at the 95% confidence level are calculated for each of the esti-
mates. These determine the degree of variability of the estimates. The higher the variability asso-
ciated with an estimate, the less reliable is that estimate. Those estimates with very high
variabilities (with a CV of more than 33.3%) are therefore not reported.

Cross tabulations are provided by location of establishments, size of establishments, industry
and country of control. Differences in measures between establishments by locations, sizes,
products and country of control are not tested statistically and should be used with caution as
such differences may not be statistically significant.
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The food processing

establishments

Section 4

In Section 2, an overview of the food processing industry was provided using data from the
Annual Survey of Manufactures and other sources. In this section, the characteristics of food
processing industries are discussed using data from the “Innovation in the Food Processing
Industry Survey 2004”. The analysis of this section thus concentrates on establishments with
more than $1 million in annual revenue. The discussion focuses on the characteristics of estab-
lishments that are expected to influence R&D and innovation. Such characteristics include estab-
lishment size, principal activity, country of control and markets.

The analysis of size of establishments confirms the
conclusion in Section 2 that the food processing
industry is dominated by many small-sized (estab-
lishments with less than 50 employees) and a few
large-sized establishments (establishments with 200
or more employees). As indicated in Figure 2, about
52% of food processing establishments are consid-
ered small-sized with only 14% having 200 or more
employees. The size of establishments has not
changed over time. According to the Advanced
Technology in the Canadian Food Processing Indus-
try survey of 1999, 52% of establishments had
between 10 and 50 employees and 10% had more
than 250 employees.

Percent of establishments
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20-49 50-199
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Size of establishment also varies by industry. Most of the establishments in some industries are
considered small-sized with less than 50 employees (Table 8). In animal food, for example, as
much as 82% of establishments are small-sized in terms of employment. The poultry processing
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industry, on the other hand, has relatively large-sized establishments. In the poultry processing
industry, only about 18% of establishments reported less than 50 employees with as much as
42% of establishments reporting 200 and more employees.

Table 8: Distribution of establishments by number of employees and industry
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INDUSTRY <90 90-49 50-199 900 +
% of establishments
Animal food 46.7 35.7 15.9 17
Grain and oilseed 13.7 28.2 51.1 7.0
Sugar and confectionery 24.9 19.4 99.7 26.7
Fruit, vegetable and specialty food 13.5 26.8 39.3 20.5
Dairy products 13.0 40.9 30.3 15.8
Meat products 928.3 4.5 31.2 16.0
Poultry processing 2.5 151 39.9 49.4
Seafood products 10.5 20.3 51.7 17.6
Bakeries and tortilla 20.3 36.3 351 8.2
Other food 239 433 92.0 115
Total food processing 91.6 30.6 33.7 14.1
The size of establishments, according to value of FIGURE 3
sales, also supports the conclusion that the food — :
processing industry is dominated by many small- S e on o e
sized establishments. About 31% of establishments
have total sales from food/feed production of $20 $20,000,000

and more
million or more with over 50% of establishments
reporting sales of less than $10 million in 2003 (Fig- | *i3o00s00e°

ure 3).
$5,000,000 to
$9,999,999
Manufacturing activities
<$5,000,000

The stages in the value chain where an establish-
ment’s activities are concentrated have implications
for innovation. Whether an establishment’s activi-
ties involve processing of primary agricultural
products or more value addition will determine the intensity of R&D and the type of innovation.
To determine the main activities of establishments, respondents were asked to identify the prin-
cipal food/feed manufacturing activity of their establishment based on proportion of annual
total sales. As indicated in Table 9, almost 60% of all food processing establishments reported
that their principal manufacturing activity involves the manufacture of food products ready for
human consumption such as breakfast cereal, frozen dinners, canned foods, sausages, salad
dressing and pet food. Thirty percent of establishments concentrate on the primary processing of
raw agricultural products (example, flour milling, feed milling, animal slaughter and oilseed
processing) with only 12% involved in the supply of semi-prepared food products for use in fur-
ther processing such as flour mixes, fruit desert fillings and dairy-based ingredients. Thus, most
food processing establishments are closer to the end of the value chain (consumers) than to pri-
mary producers.

0 5 10 15 20 25 30 35 40 45

Percent of establishments
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Table 9: Distribution of establishments by manufacturing activities and industry

PRINCIPAL ACTIVITY Primary processingofraw  Supply of semi-prepared Manufacture of food
agricultural products® food products forusein  products for end-users®

further processing®
% of establishments

Animal food 67.7 8.0 943

Grain and oilseed 64.5 18.9 16.7

Sugar and confectionery 0.0 11.5 88.5

Fruit, vegetable and specialty food 9.4 5.7 84.9

Dairy products 8.3 15.7 76.0

Meat products 41.6 12.3 46.1

Poultry processing 69.5 8.2 293

Seafood products 50.8 6.0 431

Bakeries and tortilla 1.4 111 87.5

Other food 9.4 29.3 61.4

Total food processing 30.2 12.0 579

& Examples are flour milling, feed milling, animal slaughter and oilseed processing.
® Some examples include flour mixes, fruit desert fillings and dairy-based ingredients.
¢ Examples are breakfast cereal, frozen dinners, canned foods, sausages, salad dressing and pet food.

As expected, establishments in animal food; grain and oilseed; poultry processing; and seafood
products, are concentrated on the primary processing of raw agricultural products. For example,
almost 70% of establishments in animal food and poultry processing are engaged in the process-
ing of raw primary agricultural products. On the other hand, three industries: sugar and confec-
tionary; bakeries and tortilla; and fruit, vegetable and specialty food, make up more than 85% of
the establishments engaged in the manufacture of food products for end users. Meat products
and seafood products establishments are likely to be involved in both the primary processing of
raw agricultural products and the manufacture of food products for end users.
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Country of control

Multinational enterprises are said to have greater S EURE
advantages in terms of access to new technologies
and innovative ideas. According to the theory of Foreign ownership of food processing

establishments by size

multinational firms, expansion across national bor- 100% -
(*]

ders is associated with the need to exploit hard-to- 90% | B B |
transfer skills that are related to marketing or tech- 80% |
nology (Caves, 1982). In much the same way, a mul- | - ;gj
tinational firm has the advantage of transferring and 50% 1
building on an innovative idea developed from one 40% A
geographic region into a new innovation in another 30% 1 I
<20 ' ' ' '

region. 20% 7
10% -

0% -

Percent of establishments

Survey respondents were asked to indicate the 20-49  50-199 200+  Total
majority ownership of their enterprise. Based on the m Canada US  mOther Foreign

survey, 87% of food processing establishments can
be classified as Canadian owned. Only 8% and 3% of establishments reported majority owner-
ship from the US and other foreign countries respectively (Figure 4). This is very similar to the
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findings from the 1999 Advanced Technology in the Canadian Food Processing Industry survey,
in which 89% of food processing establishments were controlled by firms with head offices in
Canada.

Country of control is related to size of establishment. As shown in Figure 4, as much as 93% of
establishments with less than 20 employees are Canadian controlled. However, of all the estab-
lishments with 200 or more employees, only 70% have majority Canadian ownership and 21%

have US control.

The extent of domestic control also varies
by product. Grain and oilseed milling is a
very unique industry with a higher per-
centage of foreign control. As indicated in
Figure 5, about 51% of grain and oilseed
establishments indicated majority foreign
ownership with about 48% reporting US
control. This is because international grain
trade lends itself to economies of scale,

Foreign ownership of food processing establishments
by industry
Other food
Bakeries and tortilla
Seafood product
Poultry product
Meat product
Dairy product
Fruit, vegetable and spec. food

Sugar and confectionery

most particularly in information and the
major grain or commodity traders have
integrated globally to help them source and
sell grain and other commodities all round
the world. For example, Cargill, a US-based
company, is a major player in the Canadian grain and oilseed industry. Meat products establish-
ments, on the other hand, have a significantly lower proportion of foreign ownership (5.7%).
However, the two largest meat processing companies in Canada, Cargill Foods and Lakeside
Packers, are foreign-controlled and represent approximately 70% of the beef production in Can-
ada. The survey also indicates that in the dairy products industry, there is no US control but 11%
of establishments reported European control. This is probably because of European multination-
als such as Parmalat, which is a major player in the Canadian dairy manufacturing industry.

Grain and oilseed milling
Animal food

Foreign 0O 10 20 30 40 50 60 70 80 90 100

H Canadian Percent of establishments

Parent companies

Some establishments belong to parent companies which are the highest reporting levels of the
establishment. This has implications for R&D and innovation as an establishment may not be
directly engaged in innovation but may be producing innovative products developed by the par-
ent company. According to this survey, 43% of establishments indicated that they have parent
companies (Table 10). The parent companies, apart from having production units in Canada also
have production units in other foreign locations. When establishments were asked to indicate all
Canadian regions and countries in which the parent company has production units, 92% indi-
cated that they have other production units in Canada. About 17%, 9% and 6% of establishments
reported that their parent companies have production units in US, Europe and Mexico, respec-
tively. About 7% of establishments also mentioned production units in Asia and another 6%
reported production units of parent companies in other parts of the world.

Larger-sized establishments are more likely to have a parent company. Whereas 74% of estab-
lishments with 200 or more employees reported having a parent company, only 25% of establish-
ments with less than 20 employees indicated that they have a paren