
Catalogue no. 88-001-X

Science Statistics
Industrial Research and
Development, 2007 to 2011

2009/2010



How to obtain more information

For information about this product or the wide range of services and data available from Statistics Canada, visit our website at
www.statcan.gc.ca, e-mail us at infostats@statcan.gc.ca, or telephone us, Monday to Friday from 8:30 a.m. to 4:30 p.m., at the
following numbers:

Statistics Canada’s National Contact Centre

Toll-free telephone (Canada and the United States):
Inquiries line 1-800-263-1136
National telecommunications device for the hearing impaired 1-800-363-7629
Fax line 1-877-287-4369

Local or international calls:
Inquiries line 1-613-951-8116
Fax line 1-613-951-0581

Depository Services Program
Inquiries line 1-800-635-7943
Fax line 1-800-565-7757

To access this product

This product, Catalogue no. 88-001-X, is available free in electronic format. To obtain a single issue, visit our website at
www.statcan.gc.ca and browse by “Key resource” > “Publications.”

Standards of service to the public

Statistics Canada is committed to serving its clients in a prompt, reliable and courteous manner. To this end, Statistics Canada
has developed standards of service that its employees observe. To obtain a copy of these service standards, please contact
Statistics Canada toll-free at 1-800-263-1136. The service standards are also published on www.statcan.gc.ca under “About us” >
“The agency” > “Providing services to Canadians.”



Statistics Canada
Business Special Surveys and Technology Statistics Division

Science Statistics
Industrial Research and Development, 2007 to 2011

2009/2010

Published by authority of the Minister responsible for Statistics Canada

© Minister of Industry, 2011

All rights reserved. The content of this electronic publication may be reproduced, in
whole or in part, and by any means, without further permission from Statistics Canada,
subject to the following conditions: that it be done solely for the purposes of private
study, research, criticism, review or newspaper summary, and/or for non-commercial
purposes; and that Statistics Canada be fully acknowledged as follows: Source (or
“Adapted from”, if appropriate): Statistics Canada, year of publication, name of
product, catalogue number, volume and issue numbers, reference period and page(s).
Otherwise, no part of this publication may be reproduced, stored in a retrieval system
or transmitted in any form, by any means—electronic, mechanical or photocopy—or
for any purposes without prior written permission of Licensing Services, Information
Management Division, Statistics Canada, Ottawa, Ontario, Canada K1A 0T6.

December 2011

Catalogue no. 88-001-X, vol. 35, no. 4

ISSN 1209-1278

Frequency: Irregular

Ottawa

Cette publication est également disponible en français.

Note of appreciation

Canada owes the success of its statistical system to a long-standing partnership between
Statistics Canada, the citizens of Canada, its businesses, governments and other
institutions. Accurate and timely statistical information could not be produced without
their continued cooperation and goodwill.



User information

Symbols

The following standard symbols are used in Statistics Canada publications:

. not available for any reference period

.. not available for a specific reference period

... not applicable

0 true zero or a value rounded to zero

0s value rounded to 0 (zero) where there is a meaningful distinction between true zero and the value that was
rounded

p preliminary

r revised

x suppressed to meet the confidentiality requirements of the Statistics Act

E use with caution

F too unreliable to be published

* significantly different from reference category (p < 0.05)

Additional symbols used in this publication:

A excellent (0 to 4.9% coefficient of variation)
B very good (5.0% to 9.9% coefficient of variation)
C good (10.0% to 14.9% coefficient of variation)
D acceptable (15.0% to 24.9% coefficient of variation)
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Highlights

Spending on industrial research and development

Businesses in Canada anticipated spending just over $15.6 billion on industrial research and development (R&D)
in 2011, a 5.0% increase from 2010 (table 1-1 and CANSIM 358-0024).

Almost half (49%) of this industrial R&D spending is anticipated to be spent in the manufacturing sector ($7.7 billion),
an 8.0% increase from 2010. In 2011, about 43% of industrial R&D is anticipated to be spent in the services sector
($6.8 billion), up 3.1% from the previous year. The remaining 8% of R&D spending is anticipated to be spent in
primary industries, utilities and construction (table 1-1 and CANSIM 358-0024).

The 2011 industrial R&D spending intentions suggest that recovery is underway after three consecutive years of
declining R&D spending that occurred across almost all industrial sectors. However, total R&D spending intentions
are still below the $16.8 billion spent in 2007 (table 1-1 and CANSIM 358-0024).

In 2011, six industries will account for just over one-half (52%) of industrial R&D. The four industries found within
the services sector are: scientific research and development services ($1.7 billion); wholesale trade ($1.3 billion);
information and cultural industries ($1.2 billion); and computer system design and related services ($1.1 billion). The
remaining two are in the manufacturing sector: aerospace products and parts ($1.4 billion); and communications
equipment ($1.4 billion) (table 1-1 and CANSIM 358-0024).

In 2009, the most recent year for which provincial data are available, Quebec and Ontario accounted for just over
three-quarters of Canadian industrial R&D spending (table 1-2).

R&D spending in Ontario amounted to $7.0 billion in 2009, falling 10.0% from the previous year (table 1-6). Over
the same period, R&D spending in Quebec fell 4.5% to $4.6 billion (table 1-5 and CANSIM 358-0024).

Industrial R&D activities provided employment for just over 149,900 full-time equivalent positions in 2009,
down 11.8% from 2008 (table 3 and CANSIM 358-0024).

Note: Data for 2009 on employment in R&D activities, sources of funds for R&D, industrial R&D spending distributed
by provinces, extramural R&D payments and technology payments and receipts are also available. Spending
intentions for 2010 and 2011 are preliminary indications of the direction of R&D investments. Also available are
data for 2009 from the Energy Research and Development Expenditures by Area of Technology survey.
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Analysis

Overview of industrial R&D spending intentions

Businesses in Canada anticipated spending just over $15.6 billion on industrial research and development (R&D)
in 2011, a 5.0% increase from 2010. In 2007 industrial R&D spending peaked at $16.8 billion, with a previous peak
in 2001 of $14.3 billion.

Following the 2001 peak, the decline in industrial R&D spending was centred in the manufacturing sector. A period
of recovery in industrial R&D spending, emanating primarily from the services sector, occurred between 2003 to a
peak in 2007. The more recent decline occurred, to varying extents and over three years, across almost all industrial
sectors. This has resulted in a longer road to recovery. It appears that businesses may be weighing the advantages
of investing in R&D against other business strategies in a difficult global economy (table 1-1 and CANSIM 358-0024).

Industrial distribution of R&D spending

Businesses performing R&D are classified based on the North America Industry Classification System (see text
box: Industrial shifts in R&D data) into 46 industrial groupings intended to provide a detailed representation of the
Canadian industrial distribution of R&D spending.

Between 2010 and 2011, industrial R&D spending in the manufacturing sector is anticipated to increase by 8.0%
from $7.1 billion in 2010 to $7.7 billion in 2011. For the services sector, an increase of 3.1% is anticipated,
from $6.6 billion in 2010 to $6.8 billion in 2011 (table 1-1).

Historically, industrial R&D has been centred in the manufacturing sector, whose share in recent years peaked
in 2000 at 68% ($8.5 billion) of total industrial R&D ($12.4 billion). Its share dropped steadily through to 2008, when
it accounted for 47% ($7.6 billion). Since 2008, its share has remained fairly stable at just under 50% (table 1-1 and
CANSIM 358-0024).

Within the manufacturing sector the two leading industrial groupings performing over a billion dollars of R&D are:
aerospace products and parts ($1.4 billion) and communications equipment ($1.4 billion) (table 1-1).

Meanwhile, the share of industrial R&D spending in the services sector has been increasing. The services sector
accounted for 28% of total industrial R&D performed by Canadian industry from 1998 through 2000. Beginning
in 2001 and continuing through the decade, however, a shift towards the services sector occurred, as its share
of R&D spending increased, while industrial R&D spending decreased in the manufacturing sector. By 2008, the
services sector accounted for 45% ($7.4 billion) of total industrial R&D ($16.4 billion), almost equal to the share of
the manufacturing sector (table 1-1 and CANSIM 358-0024).

Of the six industrial groupings that spent more than $1 billion on R&D, the following four are driving the shift towards
the services sector: scientific research and development services ($1.7 billion); wholesale trade ($1.3 billion);
information and cultural industries ($1.2 billion); and computer system design and related services ($1.1 billion).
In 2011, these four services sector industrial groupings continue to represent one-third (34%) of total intramural
industrial R&D performance (table 1-1).

The share of industrial R&D of the other sectors of Canadian industry (consisting of agriculture, forestry, fishing,
mining, oil and gas extraction, utilities and construction) has increased slowly and steadily from less than 4%
in 2001 to almost 9% in 2009 and 8% in 2010 and 2011 (table 1-1 and CANSIM 358-0024).

Statistics Canada – Catalogue no. 88-001-X 5



Science Statistics – 2009/2010

Industrial shifts in R&D data

Research and Development in Canadian Industry (RDCI) surveys enterprises. An enterprise is defined as a business unit
that directs and controls the allocation of resources relating to its operations, and for which consolidated financial and balance
sheet accounts are maintained.1 The activity with the most economic weight or importance determines the NAICS code that
Statistics Canada assigns to the enterprise.

The economic importance of activities undertaken by enterprises can vary from year to year due to changes in market
conditions, for instance, in the relative importance of wholesaling, manufacturing and scientific research and development
services undertaken by the enterprise. Industries illustrating movements between NAICS codes due to changes in the
influence of activities include pharmaceuticals. From year to year, the most important economic activity of these enterprises
can move among pharmaceutical and pharmacy supplies wholesaler-distributors (NAICS 414510), pharmaceutical and
medicine manufacturing (NAICS 325410) and scientific research and development services in the physical, engineering and
life sciences (NAICS 541710). Enterprises can shift between natural resources and manufacturing industries.

Those enterprises with economic activities related to fossil fuels, specifically oil and gas and their refined products also often
show movement between NAICS codes. For example, enterprises performing R&D can move between oil and gas extraction
(NAICS 2111) and petroleum and coal product manufacturing (NAICS 3241).

Total intramural expenditures by type of expenditure

In 2011, total intramural R&D spending is anticipated to reach $15.6 billion, an increase of 5% from the previous
year. Total intramural expenditures are composed of current intramural expenditures and capital expenditures,
such as machinery, equipment, lands and buildings. Current intramural expenditures comprise wages and salaries
and other current costs, such as spending on supplies, materials, utilities, and supporting services. Current
intramural expenditures of $14.8 billion are anticipated to continue to represent 94% of total industrial spending
in 2011. The share of current intramural expenditures reached 92% in 2002 and has remained at or above this
level through to 2011. Conversely the share of capital expenditures has been around 8% over the same period
(CANSIM 358-0024).

Wages and salaries are anticipated to reach $9.5 billion in 2011, a 6.9% increase from 2010. Prior to 2002, wages
and salaries accounted for about half of total R&D spending.In 2002, this share increased to 53% (or $7.2 billion)
and by 2006, wages and salaries reached 60% ($9.9 billion) of total R&D spending ($16.5 billion). Since 2007,
this share ranged between 57% and 61% (CANSIM 358-0024). Unlike capital expenditures and other current costs
which can be temporarily delayed in times of economic difficulties, wages and salaries must remain competitive in
order to retain highly skilled R&D personnel.

Business enterprise R&D international comparisons

Industrial R&D expenditures are known internationally as business enterprise expenditures on R&D (BERD). The
BERD ratio, a measure of total business enterprise R&D expenditures divided by gross domestic product (GDP)
enables countries to be compared without reference to exchange rates and other comparative valuations of currency
such as purchasing power parity (PPP) dollars. The measure can also be used across time without concern for
calculations of constant value versus current value dollars.

Canada’s BERD/GDP of 1.0 in 2009 is down from the peak of 1.3 in 2001. For Canada, this ratio continues to lag
the average for all OECD member countries. In 2009, the most recent year available, the leading countries in the
BERD/GDP ratio in ranked order were Israel (3.4), Finland (2.8), Sweden, Japan and Korea (2.5) (OECD 2011).
In 2009, Canada ranked nineteenth.2

For the United States, the most recent BERD/GDP ratio is for 2008, at 2.0 up from 1.7 recorded for 1994. While
the American BERD/GDP ratio has risen since 1994 (OECD 2011), the Canadian BERD/GDP has returned to
its 1994 level of 1.0.

1. http://www.statcan.gc.ca/concepts/definitions/ent-eng.htm
2. OECD (2011), Main Science and Technology Indicators database (October 24, 2011)
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Sources of funds for industrial R&D spending in 2009

Funds for performing industrial R&D come from a variety of sources: from within the firm; from the federal
government; from foreign sources (which includes intra-corporate transfer by multi-national corporations); and from
other Canadian sources which include funds from related companies, contracted R&D performed for other firms,
provincial and territorial governments, higher education institutions, and private non-profit organizations.

The established pattern of financing for industrial R&D continued in 2009, the most recent year for which data are
available. R&D performers still finance the majority (79%) of their own industrial R&D. Industrial R&D performers
received (13%) of their funding from foreign sources. Funds from the federal government accounted for 2% while
the remainder came from other Canadian sources (table 2).

Distribution of industrial R&D expenditures by province,32009

Similar to the sources of funds for industrial R&D spending data, the most recent year for which industrial R&D
expenditures by province data are available is 2009.

R&D spending in Ontario amounted to $7.0 billion in 2009, falling 10.0% from the previous year (table 1-2). Most of
this decline was due to declining spending by the services sector (-16.3%). In Ontario, industrial R&D performance
was dominated by the manufacturing sector (58%), while the services sector comprised most of the remaining share
(40%) (table 1-6).

In 2009, R&D spending in Quebec fell 4.5% to $4.6 billion, due to a decline in the services sector. In Quebec,
manufacturing R&D represented one-half (49%) and services 46% of industrial R&D spending (table 1-5). This
represents a small shift from 2005, when manufacturing accounted for 54% and services 42%.

In 2009, R&D spending in British Columbia decreased by 8.6%, following a 1.0% increase in 2008. In British
Columbia, the majority (55%) of industrial R&D spending occurred in the services sector (table 1-10). In the
mining and oil and gas extraction sector, industrial R&D spending has increased significantly from $21 million
in 2005 to $303 million in 2009 (table 1-10).

In Alberta, R&D spending decreased by 9.5% in 2009. Industrial R&D performance in Alberta was fairly evenly
distributed across the mining, oil and gas extraction sector (35%), the manufacturing sector (32%), and the services
sector (31%) (table 1-9).

Industrial R&D personnel in 2009

R&D activities provided employment to 149,923 full-time equivalent (FTE) positions in 2009, the most recent year
for which the R&D employment data are available. Professionals such as scientists, engineers and senior R&D
administrators comprised 58% (or 86,964 FTE) of these highly qualified personnel (table 3).

Skilled technicians and technologists, certified by provincial, national or professional scientific or engineering
associations or educational bodies, comprised a further 32% or 47,358 FTE dedicated to R&D activities (table 3).

The final category of R&D personnel by occupation includes administrative support staff such as accountants and
office workers engaged in the administrative support of R&D projects and machinists and electricians involved in the
construction of prototypes.

3. British Columbia includes Nunavut, Yukon and the Northwest Territories.
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Industrial R&D personnel estimates

There are two sources of data for the industrial R&D personnel estimates: questionnaire estimates for firms covered by
the Research and Development in Canadian Industry (RDCI) survey; and administrative data taken from final approved
Scientific Research and Experimental Development (SR&ED) tax incentive program claims. Where data are available from
both sources, respondent data from the questionnaire are used.

Users are advised that there are differences in the data collected from the two sources of industrial R&D personnel data. The
two most important differences are outlined below.

First, the SR&ED tax incentive program claims for R&D personnel are not revised through the review cycle of the claims.
Therefore, the final approved claims, which may have had projects denied, will contain the estimated number of R&D
personnel from the original claim. Statistics Canada performs data coherence exercises on the supplied SR&ED R&D
personnel data using relationships between wages and salaries to estimated number of R&D personnel, reviewing other
current costs combined with wages and salaries to estimated number of R&D personnel and relationship of number of R&D
personnel to total employment of the claimant.

Second, the SR&ED tax incentive program claims do not collect R&D personnel by level of education. Therefore, for the
total universe data are imputed based upon response to the RDCI survey. The data quality for imputation of industrial R&D
personnel by level of education for all industries is acceptable. Users are cautioned that industrial R&D personnel data by
level of education, by industrial detail, and/or by provincial distribution are subject to suppression for quality reasons.

Counts of industrial R&D performers

The number of industrial R&D performers in Canada continues to increase annually, reaching 24,203 firms
in 2008, the most recent year for which these statistics are available. In 1997, when this time series began, there
were 9,648 industrial R&D performers. This 151% increase in industrial R&D performers indicates that the adoption
of R&D performance as a business strategy is spreading.

R&D performers can undertake their R&D in multiple locations and therefore can be counted in more than one
province. For 2008, the count of R&D performers including those making R&D expenditures in more than one
province was 25,735. Based on location of the R&D performance, the majority of R&D performers are located
in the two central provinces: Ontario with 10,348 (40%) and Quebec with 8,984 (35%). There were 1,037 (4%)
R&D performers in the Atlantic Provinces; 500 (2%) in Manitoba; 343 (1%) in Saskatchewan; 1,700 (7%) in Alberta;
and 2,823 (11%) in British Columbia and the Territories.
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Table 1-1
Total intramural research and development expenditures — By industry

2007 r 2008 r 2009 p 2010 p 2011 p

millions of dollars

Total all industries 16,756 16,409 A 15,110 A 14,895 A 15,646 A

Total agriculture, forestry, fishing and hunting 179 130 A 106 A 101 B 105 C

Agriculture 97 100 A 92 A 87 B 92 C

Forestry and logging 76 21 A 6 A 6 D 6 D

Fishing, hunting and trapping 6 8 A 8 A 8 C 8 C

Total mining and oil and gas extraction 781 946 A 940 A 859 A 842 A

Oil and gas extraction 714 903 A 836 A 760 A 738 A

Mining 67 42 A 105 A 99 A 103 A

Total utilities 288 214 A 173 A 178 A 171 A

Electric power 240 169 A 140 A x x
Other utilities 48 45 A 33 A x x

Construction 97 116 A 104 A 104 D 105 C

Total manufacturing 8,427 7,643 A 7,360 A 7,082 A 7,650 B

Food 158 178 A 154 A 160 A 198 D

Beverage and tobacco 25 15 A 17 A 19 A 25 D

Textile 49 45 A 39 A 44 B 48 E

Wood products 112 213 B 91 A 97 C 95 D

Paper 283 145 A 64 A 59 C 56 C

Printing 46 50 A 53 A 52 B 57 B

Petroleum and coal products 225 217 A 323 A 270 E 270 D

Pharmaceutical and medicine 975 678 A 614 A 649 A F
Other chemicals 187 253 A 288 C 252 C F
Plastic products 143 136 A 125 A 130 B 140 B

Rubber products 89 35 A 30 B 30 C 32 B

Non-metallic mineral products 78 65 A 69 A 63 B 68 B

Primary metal (ferrous) 61 79 A 67 A 62 D 64 C

Primary metal (non-ferrous) 290 255 A 207 A F 180 D

Fabricated metal products 258 256 A 227 A 228 B 265 B

Machinery 543 546 A 591 B 601 B 691 C

Computer and peripheral equipment 110 105 A 59 A 44 C 47 C

Communications equipment 1,487 1,468 A 1,504 A 1,138 A 1,381 A

Semiconductor and other electronic components 849 452 A 505 A 514 A 499 A

Navigational, measuring, medical and control instruments 402 416 A 416 A 403 A 364 B

Other computer and electronic products 24 22 A 20 A 21 D 22 D

Electrical equipment, appliance and components 261 161 A 148 B 148 B 152 B

Motor vehicle and parts 509 422 A 277 A 296 B 345 E

Aerospace products and parts 925 998 A 1,103 A 1,255 A 1,358 B

All other transportation equipment 70 161 A 148 D 121 E 132 E

Furniture and related products 42 47 A 39 A 38 B 45 D

Other manufacturing industries 225 222 A 182 A 210 E 218 D

Total services 6,984 7,361 A 6,427 A 6,570 A 6,773 B

Wholesale trade 976 1,372 A 1,235 B 1,239 A 1,302 B

Retail trade 58 52 A 47 A 50 D F
Transportation and warehousing 80 118 A 92 A 77 D F
Information and cultural industries 1,476 1,371 A 1,120 A 1,133 B 1,207 C

Finance, insurance and real estate 436 408 A 340 A 349 C 303 D

Architectural, engineering and related services 494 426 A 377 A 415 B 454 C

Computer system design and related services 1,286 1,234 A 1,069 A 1,097 A 1,123 C

Management, scientific and technical consulting 79 75 A 62 A 68 B F
Scientific research and development services 1,295 1,651 A 1,634 A 1,695 B 1,713 C

Health care and social assistance 351 F 134 A 127 A F
All other services 452 342 A 318 A 321 B 333 E
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Table 1-2
Total intramural research and development expenditures — By provinces

2005 2006 2007 r 2008 r 2009 p

millions of current dollars

Canada 15,638 16,474 16,756 16,409 A 15,110 A

Sub-total, Atlantic provinces 292 323 329 328 A 299 A

Newfoundland and Labrador 86 101 89 88 A 81 A

Prince Edward Island 11 12 13 14 C 9 B

Nova Scotia 97 106 106 103 A 89 B

New Brunswick 99 104 122 122 B 119 A

Quebec 4,170 4,830 4,881 4,798 A 4,581 A

Ontario 8,204 8,153 8,065 7,746 A 6,971 A

Manitoba 200 188 207 180 A 204 A

Saskatchewan 153 174 194 140 B 129 A

Alberta 1,208 1,422 1,449 1,569 A 1,420 A

British Columbia 1 1,412 1,384 1,632 1,649 A 1,507 A

millions of 2002 constant dollars

Canada 14,203 14,579 14,370 13,516 A 12,687 A

Sub-total, Atlantic provinces 265 286 282 270 A 251 A

Newfoundland and Labrador 78 89 76 72 A 68 A

Prince Edward Island 10 11 11 12 C 8 B

Nova Scotia 88 94 91 85 A 75 B

New Brunswick 90 92 105 100 B 100 A

Quebec 3,787 4,274 4,186 3,952 A 3,846 A

Ontario 7,451 7,215 6,917 6,381 A 5,853 A

Manitoba 182 166 178 148 A 171 A

Saskatchewan 139 154 166 115 B 108 A

Alberta 1,097 1,258 1,243 1,292 A 1,192 A

British Columbia 1 1,282 1,225 1,400 1,358 A 1,265 A

1. Includes Yukon, Northwest Territories and Nunavut.

Table 1-3
Total intramural research and development expenditures — By major industrial sectors, Canada

2005 2006 2007 r 2008 r 2009 p

millions of dollars

Canada 15,638 16,474 16,756 16,409 A 15,110 A

Agriculture, forestry, fishing and hunting 111 118 179 130 A 106 A

Mining and oil and gas extraction 480 731 781 946 A 940 A

Utilities 270 313 288 214 A 173 A

Construction 72 85 97 116 A 104 A

Manufacturing 8,367 8,850 8,427 7,643 A 7,360 A

Services 6,339 6,376 6,984 7,361 A 6,427 A

Table 1-4
Total intramural research and development expenditures — By major industrial sectors, Atlantic Canada

2005 2006 2007 r 2008 r 2009 p

millions of dollars

Atlantic Canada 292 323 329 328 A 299 A

Agriculture, forestry, fishing and hunting x x 16 9 A x
Mining and oil and gas extraction 1 x x x 40 A

Utilities x 1 2 x x
Construction 1 2 x 1 A F
Manufacturing 178 181 173 192 B 142 A

Services 104 124 122 117 A 104 A
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Table 1-5
Total intramural research and development expenditures — By major industrial sectors, Quebec

2005 2006 2007 r 2008 r 2009 p

millions of dollars

Quebec 4,170 4,830 4,881 4,798 A 4,581 A

Agriculture, forestry, fishing and hunting 39 42 44 x 37 A

Mining and oil and gas extraction x 31 16 x x
Utilities x x 121 x x
Construction 28 x 33 x x
Manufacturing 2,244 2,655 2,374 2,218 A 2,262 A

Services 1,743 1,957 2,293 2,360 A 2,127 A

Table 1-6
Total intramural research and development expenditures — By major industrial sectors, Ontario

2005 2006 2007 r 2008 r 2009 p

millions of dollars

Ontario 8,204 8,153 8,065 7,746 A 6,971 A

Agriculture, forestry, fishing and hunting 32 43 80 46 A 39 A

Mining and oil and gas extraction 32 28 27 13 A 47 A

Utilities 24 29 59 72 A 44 A

Construction 33 41 40 50 A 42 B

Manufacturing 4,926 5,013 4,797 4,249 A 4,022 A

Services 3,157 2,999 3,061 3,316 A 2,777 A

Table 1-7
Total intramural research and development expenditures — By major industrial sectors, Manitoba

2005 2006 2007 r 2008 r 2009 p

millions of dollars

Manitoba 200 188 207 180 A 204 A

Agriculture, forestry, fishing and hunting 1 x 2 x x
Mining and oil and gas extraction x x x x x
Utilities x x x x 1 A

Construction x 1 x 2 A x
Manufacturing 117 115 118 106 A 73 B

Services 78 69 84 64 A 109 A

Table 1-8
Total intramural research and development expenditures — By major industrial sectors, Saskatchewan

2005 2006 2007 r 2008 r 2009 p

millions of dollars

Saskatchewan 153 174 194 140 B 129 A

Agriculture, forestry, fishing and hunting 3 x 5 5 A 5 A

Mining and oil and gas extraction x x 38 34 A 15 A

Utilities x x x 1 C 2 A

Construction x x x 1 A F
Manufacturing 53 53 111 49 E 59 B

Services 37 38 39 50 A 47 A
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Table 1-9
Total intramural research and development expenditures — By major industrial sectors, Alberta

2005 2006 2007 r 2008 r 2009 p

millions of dollars

Alberta 1,208 1,422 1,449 1,569 A 1,420 A

Agriculture, forestry, fishing and hunting x x 10 x 3 A

Mining and oil and gas extraction x 575 578 581 A 496 A

Utilities x x 85 x 13 A

Construction 4 x 15 17 A 17 C

Manufacturing 362 321 309 453 B 451 A

Services 347 392 451 483 A 439 A

Table 1-10
Total intramural research and development expenditures — By major industrial sectors, British Columbia

2005 2006 2007 r 2008 r 2009 p

millions of dollars

British Columbia 1 1,412 1,384 1,632 1,649 A 1,507 A

Agriculture, forestry, fishing and hunting 23 17 23 15 A 11 A

Mining and oil and gas extraction 21 47 106 278 A 303 A

Utilities 4 4 x x x
Construction 4 5 x x x
Manufacturing 486 512 545 376 C 351 A

Services 873 798 934 970 A 823 A

1. Includes Yukon, Northwest Territories and Nunavut.

Table 2
Sources of funds for intramural research and development, by industrial sector 2009, with total values for 2008

Canadian
performing

company

Federal
government 1

Other
Canadian

sources 2

Foreign
sources

Total

millions of dollars

Total 2009 p 11,940 A 312 A 832 A 2,027 A 15,110 A

Agriculture, forestry, fishing and hunting x 4 A 3 A x 106 A

Mining and oil and gas extraction 683 A 1 C 226 A 31 A 940 A

Utilities x 4 A x x 173 A

Construction 95 A 1 E x x 104 A

Manufacturing 6,051 A 157 A 224 A 927 A 7,360 A

Services 4,879 A 145 A 367 A 1,035 A 6,427 A

Total 2008 r 13,051 A 295 A 1,037 A 2,026 A 16,409 A

1. Taxes foregone as a result of income tax incentives for research and development are not considered direct government support and are not attributed to the
federal government according to international standards.

2. Includes funds from related companies, from research and development contracts for other firms and grants and contracts from the provincial governments.
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Table 3
Number of full time equivalent personnel engaged in research and development, by occupational category

2005 2006 2007 r 2008 r 2009 p

number

Total 142,025 151,726 167,692 169,982 D 149,923 A

Professionals 84,408 88,226 94,761 96,606 A 86,964 A

Supporting staff 57,617 63,500 72,931 73,376 A 62,959 A

Technicians 40,405 44,510 52,117 51,367 A 47,358 A

Other 17,212 18,990 20,814 22,009 A 15,601 A

Note(s): Personnel counts are reported as full-time equivalents.
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Data quality, concepts and methodology

1- Survey methodology

The 2009 survey

The 2009 survey collected data on four years. The four years were:

• 2008 for which the data are expected to be final;

• 2009 for which the data are expected to be close to final,

• 2010 for which the data are planned expenditures, and

• 2011 for which the data are a forecast of spending intentions.

Estimates are not available for administrative data for 2010 and 2011. Therefore, based on the percentage increase
or decrease by industry reported by the surveyed firms, forecasts are made for planned expenditures and spending
intentions based on the administrative data.

The 2009 survey was mailed out in August 2010. The largest performers by industry group were selected, along
with a random sample of small and medium R&D performers. Particulars are elaborated below.

The mailing list of companies was made up of firms which had reported R&D in the previous surveys, firms claiming
an R&D income tax incentive for 2009, firms reported by government respondents as R&D contractors or grantees
for 2009 to 2010, firms reported by other companies as funding or performing of R&D, and firms indicated in some
other way, such as newspaper or journal articles or provincial directories. These larger performing and/or funding
companies received the Research and Development in Canadian Industry questionnaire, covering R&D performing
expenditures for: 2008, 2009, 2010 and 2011.

Upcoming and recent changes to survey methodology

The RDCI is continuing through an ongoing process of change. There have been a series of changes in methodology
over the past few reference years and will experience changes going forward. These changes are itemized below
by reference year in which they are being or were implemented.

Changes implemented for the 2008 reference year

Data users are advised that the RDCI was formally linked to the Business Register (BR) for reference
year 2008. The BR is the survey frame for all industry-based surveys. As part of the linking process some
statistical entities which were treated as enterprises for the RDCI universe are in fact companies on the BR
(http://www.statcan.gc.ca/concepts/units-unites-eng.htm). Steps were taken to ensure consistency of the data at
the industry level, but there were some impact in the distribution R&D expenditures and personnel at the industry
level.

This change also had some impact on the count of R&D firms at the provincial level, as information about the structure
of the enterprise has been used to allocate R&D expenditures as reported through administrative data across multiple
provinces where applicable. Previously, the expenditures and personnel were reported in one province only, based
on the province in the address from which the tax records were filed.
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Survey sample methodology for 2008 and 2009 reference years

For reference years 2008 and 2009 the survey sample methodology was revised to improve the quality of forecast
estimates at the industry level. The entire population of all known R&D performing enterprises and firms which fund
or purchase technologies were sorted by NAICS-based industrial categories (link to BSMD report) and then divided
into the following groups:

1. Special entities were included on a "must-take" list. These entities included industrial non-profit organizations,
known R&D performers that do not file scientific research and experimental development SR&ED tax credit
applications, and technology purchasers or vendors.

2. The largest R&D performers in each industrial category (the "take-all" list). These large firms cover about
two-thirds of R&D expenditures in the given industry group.

3. Mid-size R&D performers in each industrial category were placed on the "take-some" list, which meant that
these units were randomly selected within each industrial category.

4. The smallest R&D performers in each industrial category were placed on a "take-none" list and excluded from
the sample so as to reduce response burden for the smallest firms. These firms continue to be included in our
tabulations as their R&D data is imputed using CRA administrative data from the SR&ED program.

Changes implemented for the 2007 reference year

For reference year 2007, all companies believed to be performing or funding one and a half million dollars or more
of R&D were sent a questionnaire. The mailing list of companies was made up of firms which had reported R&D
in the previous survey, of firms claiming an R&D income tax incentive for 2007, of firms reported by government
respondents as R&D contractors or grantees for 2007 to 2008, of firms reported by other companies as funding or
performing of R&D, and of firms indicated in some other way, such as newspaper or journal articles or provincial
directories. These larger performing and/or funding companies received the Research and Development in Canadian
Industry questionnaire, covering R&D performing expenditures for: 2006, 2007, 2008 and 2009.

Changes implemented for the 2006 reference year

To relieve respondent burden, the survey threshold was raised from one million dollars to one and one half million
dollars in the survey year 2006, thereby reducing the number of surveyed firms. These firms continue to be included
in our tabulations as their R&D data is imputed using CRA administrative data from the SR&ED program.

To improve data quality for two of the survey’s classification variables - Revenues in Canada and Number of
Employees in Canada - administrative sources were used to replace missing or inconsistent data.

Beginning reference year 2006, Canada Revenue Agency (CRA) Payroll Deductions total employment data (PD7)
was used to improve the quality of missing or inconsistent total employment data for survey years 2001 through the
current survey year. Payroll Deduction data are monthly data, therefore an annual average is calculated from CRA
monthly Payroll Deduction data for all business enterprises that reported having one or more employees in at least
one of the twelve months of the tax year.
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Changes implemented for the 2005 reference year

Beginning reference year 2005, revenue figures for the SR&ED tax filers were adjusted to reflect corporate income
tax data for the corresponding filer. These tax data are from T2 corporate income tax data mapped to the Statistics
Canada Chart of Accounts (COA) classification, by firm, from Tax Data Division. The variable COA4 comprises
(Total) Revenue for firms. COA4 values were used to improve data quality for missing total revenues data from
reference year 1997 through the current year. Inconsistent reported total revenue data were also examined by
subject matter experts with reference to COA4 data. Within the publication, the revisions have impacted the revenue
size groups. It is believed the revisions have substantially improved the quality of the revenue variable.

2008 Canada Revenue Agency (CRA) changes to the Scientific Research and Experimental Development
(SR&ED) tax forms

In 2008, the Canada Revenue Agency (CRA) introduced new tax forms for applicants to the Scientific Research
and Experimental Development (SR&ED) investment tax credit program. These changes have impacted the data
produced from the Research and Development in Canadian Industry (RDCI) survey. The new forms went into effect
in November 2008. SR&ED applicants have been given the opportunity to use either the new or the old forms for
their financial years ending in 2008. Please see the CRA’s web-site for copies of the new and old SR&ED tax forms
(http://www.cra-arc.gc.ca/E/pbg/tf/t661/README.htm).

The CRA changes that impact data continuity include:

• February 25, 2008, the federal budget provided for a change in the SR&ED tax qualified expenditures for wages
and salaries of R&D activities performed outside of Canada that was directly performed by employee(s) of the
applicant; "the employee who performed the SR&ED work was a resident of Canada at the time the expense
was incurred; the SR&ED work carried on by the employees outside Canada was an integral part and solely
in support of the SR&ED work for a project carried on in Canada; and salary or wages paid were not subject
to income or profits tax from another country." (Guide to Form T661 – Scientific Research and Experimental
Development (SR&ED) Expenditures Claim, http://www.cra-arc.gc.ca/E/pub/tg/t4088/t4088-11e.htm, accessed
December 09, 2008).

• The nature of R&D are no longer available.

• The area of specialization of R&D activities (biotechnology, software development, and environmental protection)
are no longer available.

• R&D personnel are not clearly identified as required in full-time equivalent on the SR&ED form which may impact
related tables.

Other changes to the SR&ED forms which impacted data processing for 2008 reference year are:

• R&D expenditures are by project rather than program.

• Selected type of R&D activity by project is included.

• Science type has been added.

• Type of location used for R&D has been added.

For the 2008 R&D expenditures, SR&ED tax data were processed from two forms, therefore, data availability
for 2008 are limited when compared with data from previous years.
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The survey’s history

Data on R&D in the business enterprise sector, covering commercially oriented enterprises (privately or publicly
owned), industrial non-profit organizations and trade associations, have been collected since 1955. Until 1969, the
survey was biennial. From 1970 to 1981, all known performing or funding companies of industrial R&D were surveyed
for odd-numbered years and a sample, including the leading performers, were surveyed for even-numbered years.
From 1982 to 1991, a full survey was conducted annually.

Because of reductions in the science and technology program, only the top 100 R&D performers (accounting for 64%
of all industrial R&D) were surveyed for the 1992 and 1994 reference years. However, as a result of a cost-sharing
agreement with the province of Quebec, the 1992 and 1994 industrial R&D survey results also included small firms
having R&D activities in the province of Quebec.

Prior to 1997, Statistics Canada surveyed all firms that performed or funded R&D in Canada. Virtually all of these
firms also provided information to CRA in order to claim tax benefits under the Scientific Research and Experimental
Development (SR&ED) tax incentive program. In an effort to reduce respondent burden, Statistics Canada
stopped surveying the small performing and funding companies (those with less than $1 million of R&D in Canada)
and instead, imputes their R&D data using CRA administrative data from the SR&ED tax incentive program. In
the 2006 survey year this threshold was raised to $1.5 million thereby further reducing respondent burden.

When first implemented, this administrative data initiative resulted in an understatement of the total value of
intramural expenditure and of the total number of R&D personnel. Under the current tax regulations, firms must
file their application to the SR&ED program within 18 months of expenditure. Once claims are submitted, they
are processed and forwarded to Statistics Canada. As a result, data may not arrive for up to two years after the
incurrence of expenditures. To remedy the situation, an imputation system was subsequently put into place to
impute values for outstanding administrative data. This imputation system confirms the company is active using
Statistics Canada’s extensive Business Register, and then applies an imputation based on industry trends.

Recent developments in R&D spending are important economic signals, desired promptly by a variety of users.
Because the small imputation of outstanding CRA data does not seriously influence overall trends, the R&D data
are published as soon as possible after the survey is conducted, and revised in subsequent publications.

Data quality

One of the problems in a survey of this type is to ensure that the quality of the data is satisfactory. It cannot be
expected that all firms funding R&D will be surveyed, will respond and will report correctly. There are sources of
information such as federal government grant and contract lists to aid in identifying firms and editing returns. In
addition, complete coverage cannot be assured. This is especially true for the smaller companies in the service
industries. The term, R&D, in spite of survey guidelines, can be misinterpreted.

Different interpretations of the definition of R&D also result in discrepancies between federal government
reporting of funds to industry (the business enterprise sector) for R&D and industry’s reporting of such funds. For
example, a federal government department may regard a contract to industry for the building of a prototype (e.g.,
communications satellite) as R&D. The contractors and subcontractors, however, may only use a portion of the
R&D contract and even that portion may not be reported because the contract is considered as part of the firm’s
"routine" contract work. Differences may also arise for contracts awarded to industry for services or equipment
required for a government in-house project which are reported by the federal sponsor as industrial R&D contracts.
Therefore, the totals for R&D grants and contracts from the federal government to industry shown in this publication
do not agree with those reported in Federal Science Activities, 2009/2010, (Catalogue no. 88-204-X).

Other notes

The business enterprise sector is the only sector in which data are not collected on R&D in the social sciences and
humanities.
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In this survey, the sampling unit is the enterprise while the reporting unit may, in some cases, be the company.
The survey is designed to reflect the structure of the enterprise as it appears on the Business Register and the
structure of the enterprise as it reports its R&D activities (including reporting R&D expenditures for the SR&ED
tax incentive program). This procedure creates a problem when classifying data by industry. An enterprise can
only be assigned to one industry although that enterprise may have companies or establishments in several
industries. The assignment is based on the activity from which the firm derived the greatest portion of its income.
Thus, comparisons between R&D data collected at the enterprise or company level and other data collected
at the establishment level, such as "census value added", may be misleading. Since industrial R&D is highly
concentrated, the use of the company/enterprise as the main reporting unit also means that classification cannot
be very detailed, to avoid disclosing individual company data.

The survey response

The response for the 2009 "base year" survey is shown below.

For 2009, the response rate was 62%. Survey questionnaires were mailed to 1,985 firms: 1,114 were
returned; 162 indicated no research and development activity; 7 were out of business and 10 were duplicates.

An additional 18,301 firms were added to the survey universe from the 2009 Scientific Research & Experimental
Development tax incentive program data.

Interpretation of R&D

Generally speaking, industrial R&D is intended to result in an invention which may subsequently become a
technological innovation. An essential requirement is that the outcome of the work is uncertain, i.e., that the
possibility of obtaining a given technical objective cannot be known in advance on the basis of current knowledge
or experience. Hence much of the work done by scientists and engineers is not R&D, since they are primarily
engaged in "routine" production, engineering, quality control or testing. Although they apply scientific or engineering
principles their work is not directed towards the discovery of new knowledge or the development of new products
and processes. However, work elements which are not considered R&D by themselves but which directly support
R&D projects, should be included with R&D in these cases. Examples of such work elements are design and
engineering, shop work, computer programming, and secretarial work.

If the primary objective is to make further technical improvements to the product or process, then the work comes
within the definition of R&D. If however, the product, process or approach is substantially set and the primary objective
is to develop markets, to do pre-production planning or to get a production or control system working smoothly, then
the activity can no longer be considered as part of R&D even though it could be regarded as an important part of
the total innovation process. Thus, the design, construction and testing of prototypes, models and pilot plants are
part of R&D. But, when necessary modifications have been made and testing has been satisfactorily completed, the
boundary of R&D has been reached. Hence, the costs of tooling (design and try-out), construction drawings and
manufacturing blueprints, and production start-up are not included in development costs.

Pilot plants may be included in development only if the main purpose is to acquire experience and compile data. As
soon as they begin operating as normal production units, their costs can no longer be attributed to R&D. Similarly,
once the original prototype has been found satisfactory, the cost of other "prototypes" built to meet a special need
or fill a very small order are not to be considered as part of R&D.
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Table A
Specific cases and their treatment

Activity Treatment Remarks

Prototypes, pilot plants Include As long as the primary objective is to make further improvements.

Contracts for Research and Development Include
All contracts which require Research and Development. For contracts which include other work,

report only the Research and Development costs.

Economic research, market research, management studies Exclude All activities in the social sciences.

Quality control, routine testing, style changes, minor
adaptation of a product to meet a customer’s specific
requirements Exclude Even if carried out by staff normally engaged in Research and Development.

Prospecting, exploratory drilling, development of mines,
oil or gas wells Exclude

Except for Research and Development projects concerned with new equipment or techniques in
these activities, such as in-situ and tertiary recovery research.

Engineering Exclude Engineering unless it is in direct support of Research and Development.

Design and drawing Exclude Design and drawing unless it is in direct support of Research and Development.

Tooling up, trial production, trouble shooting Exclude Although Research and Development may be required as a result of these steps.

Patent and licence work Exclude All administrative and legal work connected with patents and licences.

Reliability of the data

There are two main origins of error: sampling errors and non-sampling errors. Within these two varieties there are
a series of different types of errors. These types of errors are specified below.

Non-sampling errors

The four main types of non-sampling error are:

• Coverage error

• Measurement error

• Non-response error

• Processing error

Coverage

"Coverage errors are introduced whenever the sampling frame...does not adequately represent the target population
at the time of the survey."1 They "consist of omissions, erroneous inclusions, duplications and misclassifications of
units in the survey frame."2

Survey questionnaires are sent to all known and suspected, large R&D performing and/or funding companies i.e.,
those believed to have the largest R&D expenditures within their industry group.

Administrative data are used for the remaining R&D performing or funding companies which are not included in the
questionnaire coverage. Companies have up to 18 months after their fiscal year end to claim a tax credit for their
R&D expenditures. Underreporting due to this time lag is estimated to be less than 8%, and is largely corrected by
imputation based on industry trends for all known performers who have not yet submitted their claim.

1. A compendium of methods of error evaluation in censuses and surveys", Statistics Canada, 1978, Catalogue No. 13-564-.
2. Survey methods and practices", Statistics Canada, 2003, Catalogue No. 12-587-X.
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Measurement

"Measurement error is the difference between the recorded response to a question and the ’true’ value… One of the
main causes of measurement error is misunderstanding on the part of the respondent or interviewer."3

As a result of a reconciliation of federal and industrial accounts of government grants and contracts, we think that
industrial R&D performance estimates may be slightly low. This is caused by the non-reporting of industrial R&D
funded by contract. Such work is sometimes not distinguishable from non-R&D contract work.

The accuracy of the company’s estimates of future expenditures has also been a problem in the past, particularly in
the wells and petroleum products industries.

Non-response

"Non-response occurs when information required for a survey unit is missing. This could happen because the unit
cannot be contacted, because the unit is unable to provide the information requested, or because the unit refuses
to cooperate in the survey."4

Non-response is a potential problem in three areas. One is the estimate of R&D expenditures two years past the
base year. If no response is provided, editing rules are applied and a response is imputed based on the response
of a similar firm in the same industry group.

The second involves the administrative data used for the smaller R&D performers. These represent 20% of all R&D
performed by businesses. Certain information is not asked of them. However, the missing data are imputed from
the replies of the sampled performers in the same industry.

Failure of surveyed companies to reply is the third type of non-response. We believe non-response error to be minor
and may result in a minor under-estimation of R&D expenditures.

Processing

"Processing errors can occur during data coding, data capture, editing or imputation… Coding entails either assigning
a code or comparing a response to a set of codes and selecting the one that best describes the response … Data
capture errors result when the data are not entered into the computer exactly as they appear on the questionnaire…
Editing is the application of checks to identify missing, invalid or inconsistent entries that point to data records that are
potentially in error. Imputation is a process used to determine and assign replacement values to resolve problems
of missing, invalid or inconsistent data."5

Processing errors are often monitored and controlled using quality control techniques.

Data capture

"The data capture operation in a census or survey consists of converting the data received on questionnaires (e.g.,
respondent answers) to a machine readable format."6

All data received from respondents are captured into a database application for further processing.

Significant uncorrected data capture errors are unlikely because of the examination of numerous tables and listings
prepared for data validation and analysis before publication tables are created.

3. Ibid.
4. A compendium of methods of error evaluation in censuses and surveys", Statistics Canada, 1978, Catalogue No. 13-564-.
5. Survey methods and practices", Statistics Canada, 2003, Catalogue No. 12-587-X-.
6. Ibid.

Statistics Canada – Catalogue no. 88-001-X 23



Science Statistics – 2009/2010

Edit and imputation

"The edit procedure usually consists of: (i) checking each field of every record to ascertain whether it contains a
valid code or entry; (ii) checking codes or entries in certain predetermined combinations of fields to ascertain whether
codes or entries are consistent with one another... The imputation procedure consists of changing values in some
of the fields in records which failed the edit rules with a view to ensuring that the resultant data records satisfy all
edit rules."7

Although there are a number of edits, all cases of failed edit checks are corrected after review. Automatic imputations
are made for the administrative SR&ED tax data portion of the universe as well as for non-response and invalid
response within the questionnaire portion of the universe.

Sampling

"Sampling error (is) defined as the error that results from estimating a population characteristic by measuring a
portion of the population rather than the entire population."8

Although a complete enumeration is carried out of known and suspected R&D performing and/or funding companies,
records received from the administrative data do not provide as much information as does the sampled universe.
Certain data are imputed for records from the administrative file based on the patterns of survey response in the
same industry.

2- Technical notes

Data availability

Data for the reference year 2009 are available for all tables with the exception of counts of companies.

In the even years prior to 1982 and for 1992 and 1994, the estimation procedures did not permit the preparation of
tables based on revenue size, employment size, sources of funds and country of control of companies.

Regional data on research and development (R&D) expenditures and personnel are only available
for 1977, 1979 and 1981 to 2009.

Terminology

The following terminology is used within the publication:

Performing company: is the organization which carried out the R&D. In the case of a consolidated return,
performing company could include several companies. It also includes divisions of an enterprise which send
separate returns or organizations such as industrial non-profit organizations.

Related companies: Includes parent, subsidiary and other affiliated companies. In the case where a consolidated
return is submitted, "related companies" would exclude companies included in the consolidation.

R&D contracts for other companies: R&D contract work performed by the reporting company for other companies.

Federal grants: Federal R&D grants and the R&D portion of any other federal grants; it excludes funds or tax credits
for R&D tax incentives.

Federal contracts: Federal R&D contracts and the R&D portion of any other federal contracts.

Provincial sources: Provincial R&D grants and contracts, and the R&D portion of any provincial grants and
contracts; it excludes funds or tax credits for R&D tax incentives.

7. Ibid.
8. Ibid.
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Other Canadian sources: Includes funds from universities and from levels of government other than federal and
provincial.

Intramural expenditures: Expenditures for R&D work performed within the reporting company, including work
financed by others.

Current intramural expenditures: Labour costs, fringe benefits and other current costs for R&D, including
non-capital purchases of materials, supplies and equipment but excluding capital depreciation. Current intramural
expenditures also include contracts for services required to carry out R&D (e.g. contracts awarded for drilling
needed for heavy oil R&D).

Capital expenditures: Expenditures on fixed assets used in the R&D program, classified into land, buildings, and
equipment.

Revenues: Revenues resulting from the sale of products and services (after deducting sales and excise taxes), and
other revenues such as those generated from investment and rentals.

Non-commercial firms: R&D performers without a directly affiliated Canadian commercial base. Included are
industrial non-profit organizations and trade associations, R&D performed by consortia, and R&D performed by
non-residents without associated commercial enterprises and funded principally from abroad.

Country of control: In most cases of foreign control, the country of control is the country of residence of the
ultimate foreign controlling parent corporation, family, trust, estate or related group. Each subsidiary within the
global enterprise is assigned the same country of control as its parent. A company whose voting rights are equally
owned by Canadian-controlled and foreign- controlled corporations is Canadian-controlled. If two foreign-controlled
corporations jointly own an equal amount of the voting rights of a Canadian resident company, the country of control
is assigned according to an order of precedence based on their aggregate level of foreign control in Canada.
For example, United States takes precedence over all other foreign countries because it has the highest level of
aggregate foreign control in Canada.

R&D personnel: Calculated in full-time equivalent (FTE). R&D may be carried out by persons who work solely on
R&D projects or by persons who devote only part of their time to R&D, and the balance to other activities such
as testing, quality control and production engineering. To arrive at the total effort devoted to R&D in terms of
person-years, it is necessary to estimate the full-time equivalent of these persons working only part-time in R&D.

Full-time equivalent (FTE) = number of persons who work solely on R&D projects + estimate of time of persons
working only part of their time on R&D.

Example calculation:

If out of five scientists engaged in R&D work, one works solely on R&D projects and the remaining four devote only
one quarter of their working time to R&D, then: FTE = 1 + 1/4 + 1/4 + 1/4 + 1/4 = 2 scientists.

Federal government funds for industrial R&D: Federal support consists of grants and contracts for R&D to be
performed by business enterprises. Taxes foregone as a result of income tax incentives for R&D are not considered
direct government support and are not attributed to the federal government.

Industrial classification

North American Industry Classification System (NAICS) is the standard industrial classification system used for
presenting R&D expenditures data for the business enterprise sector. There are limitations to its use. One important
limitation is due to enterprises with activities in more than one industry (e.g., companies which both refine petroleum
and extract oil). Another is caused by the concentration of the R&D activity among a few enterprises. In order to
prevent disclosure of individual respondents NAICS codes may be combined to provide sufficient observations for
publication.
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A third problem is that the classification, chosen to represent general industrial activity, may not be entirely suitable
for identifying companies chosen only for their involvement in R&D.

There are some restrictions on the application of the NAICS, for example, large R&D performing companies that are
classified as “holding companies” are assigned to the principle industrial activity of the enterprise.

The R&D activities of other sectors such as the federal government, provincial governments, higher education, and
private non-profit organizations are covered in other reports.

3- Definitions

Research and development

For the purpose of this survey, research and development (R&D) is systematic investigation carried out in the natural
and engineering sciences by means of experiment or analysis to achieve a scientific or technological advance.

Research is original investigation undertaken on a systematic basis to gain new knowledge.

Development is the application of research findings or other scientific knowledge for the creation of new or
significantly improved products or processes. If successful, development will usually result in devices or processes
which represent an improvement in the "state of the art" and are likely to be patentable.

Example:

The investigation of electrical conduction in crystals was research. The application of this knowledge to the creation
of a new amplifying device - the transistor - was development. The application of the device to the construction of
new electrical circuits for television receivers was development. The formulation of new plastic cases for a television
receiver is design, not development.

Research and development may be carried out either by a permanent R&D unit (e.g., R&D division) or by a unit
generally engaged in any non-R&D activity such as engineering or production. In the first case, the R&D unit may
spend part of its time on routine testing or trouble shooting or on some other activities which should not be included
in R&D. In the second, only the R&D portion of such units’ total activity should be considered.

Research and development should be considered to be "Scientific Research and Experimental Development" as
defined in Section 37, Regulation 2900 of the Income Tax Act; this section specifically excludes the following:

i. market research, sales promotion,

ii. quality control or routine analysis and testing of materials, devices or products,

iii. research in the social sciences or the humanities,

iv. prospecting, exploring or drilling for or producing minerals, petroleum or natural gas,

v. the commercial production of a new or improved material, device or product or the commercial use of a new
or improved process,

vi. style changes, or routine data collection,

Note:

Although the definition of "Scientific Research and Experimental Development" is considered to be the same as
R&D, certain expenditures for scientific research cannot be claimed for income tax purposes (e.g., land, building).
All expenditures attributable to R&D are included in this report.
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