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FOREWORD 

This report has been prepared by the Biotechnology Directorate, Chemicals and Bio-
Industries Branch, Industry, Science and Technology Canada. It is an update of two 
previous documents detailing the federal government's expenditures for biotechnology: 
Federal Expenditures for Biotechnology 1981-1986 and Federal Expenditures for 
Biotechnology  1 986-  1989. 

The Interdepartmental Committee on Biotechnology recommended this update. We are 
grateful for their support and for the assistance of the members of the Biotechnology 
Coordinating Group and officials of other government departments and agencies in 
providing information on biotechnology-related activities. 

Federal expenditures for biotechnology are becoming more diverse; increasingly, new 
departments and agencies have added activities in biotechnology to their programs. As 
in the first two reports, biotechnology is defined as the application of science and 
engineering to the direct or indirect use of living organisms or parts of organisms, in 
their natural or modified forms, for the production of goods or the provision of services. 

For the first time, many of the departments and agencies have included salaries and 
other operating costs as part of the expenditures and we caution readers not to assume 
that direct comparisons can be made with former reports. 

We acknowledge the work of Luc Allard, summer student from the University of Ottawa, 
in compiling the data and assisting in the preliminary analysis. 

For additional copies, please contact: 

Biotechnology Directorate 
Chemicals and Bio-Industries Branch 
9th Floor East, 235 Queen Street 
Ottawa, Ontario 
KlA 0I-15 
Tel.: (613) 941-0615 	Fax: (613) 952-4209 
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INTRODUCTION 

The reader will find this report to be a record of the broad nature of expenditures for 
biotechnology in the Federal Government. The biotechnology initiatives of government 
departments and agencies encompass a wide spectmm from a primary mandate to carry 
out R&D, to funding and contracting-out, to program coordination and secretariat 
services. 

In 1983, biotechnology was identified as a strategic technology for the future economic 
success for Canada. The National Biotechnology Strategy (NBS) was established and 
funds were set aside annually to support govemment R&D in this enabling technology. 
R&D Networks were formed to link industry, university and government laboratories, as 
well as to serve as a communications mechanism to stimulate the ongoing development 
of biotechnology in strategic areas. A third element of the Strategy was the 
establishment of the National Biotechnology Advisory Conunittee to advise the Minister 
for Science on the status and needs of the Canadian biotechnology community. 

Since 1983, and indeed even over the three years 1989-90 to 1991-92, there have been 
significant changes in the depth and scope of federal biotechnology activities. This 
report highlights some of these changes and serves as a record of the ongoing federal 
commitment to biotechnology in Canada. 

GUIDE TO THIS REPORT 

Financial and Person-Year Expenditures 

• The core of this report deals with financial and person-year expenditures in 
biotechnology. Information on federal departments and agencies which have 
discrete identifiable biotechnology expenditures is included in: 

• Tables 1A, 1B, 1C reflect the total federal expenditures for biotechnology by 
department and agency for the three years under review. 

• Table 1D shows the evolution of federal biotechnology expenditures by department 
and agency including per cent of change for the period under review. 

• Table lE provides a breakdown of federal expenditures by sector for the three 
years under review. More detailed sectoral information can be found in Annex 1. 

• Section 1 provides a series of tables reflecting biotechnology expenditures, 
alphabetically, by department and agency. 

• Section 2 contains a series of charts of expenditures by department and agency 
over the eleven year period 1981-92 (where applicable) for which the federal 
government has compiled expenditures for biotechnology activities. 
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• Annex 1 contains a series of charts showing expenditures by sector and department 
and agency. 

2. The annual allocations of the $11.9 million National Biotechnology Strategy Fund 
are not listed separately, but rather are reflected in the total expenditures of the 
various departments and agencies which received these monies. 

3. New inclusions in this edition are the biotechnology expenditures of Investment 
Canada and the International Development Research Centre (IDRC). 

Activity Information 

1. 	A number of federal departments and agencies carry out activities involving 
biotechnology but do not identify these activities with discrete expenditures. 
Information on these departments and agencies is included along with information 
on the activities of the expenditure-related departments and agencies in: 

• Section 3 contains a summary of biotechnology activities by department and 
agency. 

• Section 4 offers a preview of anticipated federal biotechnology activities and 
initiatives by department and agency. 

• Annex 2 contains a listing of the principal contacts for biotechnology in the federal 
govemment by department and agency. 

COMMENTS ON THE FINDINGS 

In 1986, in the first assessment of federal expenditures for biotechnology, 11 departments 
and agencies submitted information on expenditures and activities; 18 are included in 
this update to March 1992. It is noteworthy that of these 18 departments and agencies, 
only 12 have received funding from the National Biotechnology Strategy for their 
biotechnology activities. 

The contents of Tables 1B, 1C and 1D are summarized in Table 1E, which indicates that 
federal departments and agencies involved in biotechnology R&D have, on average, 
increased expenditures 2.2% over the three-year period. In contrast, the non-R&D 
departments and agencies have shown a 9.1% increase, much of which is due to the new 
Strategic Technologies Program at Industry, Science and Technology Canada (ISTC) and 
the activities of Western Economic Development (WD). 

Person-years (PYs) involved in biotechnology show a modest increase of 28.5 PYs over 
the three-year period for departments and agencies. 
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It should be noted that salaries are included for only 593 of the 1,131 PYs. Therefore, 
using an average salary of $50,000 per annum, the total expenditures for 1991-92 (Table 
1C) should be increased by $26,900,000 to read $187,287,800. There is no method by 
which to estimate the expenditures of those agencies which did not report the cost of 
their activities. In addition, the expenditures for biotechnology in the six Networks of 
Centres of Excellence with biotechnology-related research supported by the federal 
government, which were approximately $19.3 million in FY 1991-92, have not been 
calculated in the findings in this document. 

Taking into account estimates for expenditures not specifically reported in this document, 
it can be estimated that total 1991-1992 federal biotechnology expenditures were in the 
order of $200 million. 
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TABLE lA 

FEDERAL BIOTECHNOLOGY EXPENDITURES AND PERSON-YEARS, 
1989-90 

	

EXPENDITURES ($000) 	TOTAL 
DEPARTMENT/AGENCY 	 PERSON- 

-. IN- 	. CONTRACTS. ... 	- ..1".GRANTS/ - 	TOTAL 	1 	YEARS 

	

. :. - 110USE 	 CONTRIBUTIONS  

Agriculture Canada 1 	 19,973.2 	 0.0 	 0.0 	19,973.2 	338.9 

Consumer and Corporate Affairs 	401.0 	 0.0 	 0.0 	401.0 	6.0 

Energy, Mines and Resources 2 	 615.0 	2,100.8 	 0.0 	2,715.8 	8.0 

Environment Canada 2 	 1,104.3 	 150.0 	 0.0 	1,254.3 	10.0 

Fisheries and Oceans Canada 2 	 241.9 	 42.3 	 0.0 	284.2 	8.1 

Forestry Canada 	 3,750.0 	 120.0 	 0.0 	3,870.0 	50.0 

Health and Welfare Canada 	 7,493.9 	 348.5 	 312.4 	8,154.8 	113.1 

Industry, Science and Technology 	324.0 	 0.0 	 293.4 	617.4 	NA 
Canada 2  

International Development Research 	0.0 	 0.0 	 808.1 	808.1 	NA 
Centre 2  

Investment Canada 2 	 0.0 	 0.0 	 157.0 	157.0 	NA 

Labour Canada 	 22.0 	 0.0 	 0.0 	22.0 	0.3 

Medical Research Council 2 	 0.0 	 0.0 	 44,461.0 	44,461.0 	NA 

National Defence 2 	 153.0 	 190.0 	 0.0 	343.0 	5.8 

National Research Council 2 	 27,129.0 	 0.0 	 11,0413 	38,170.3 	558.9 

Natural Sciences and Engineering 	0.0 	 0.0 	 24,888.0 3 	24,888.0 	NA 
Research Council 2  

Western Economic Diversification 	0.0 	 0.0 	 101.1 	101.1 	NA 
Canada 2  

TOTAL 	 61,207.3 	2,951.6 	 82,062.3 	146,221.2 	1,099.1 

1 	Capital expenditures not included. 
2 	Salaries not included. 
3 	Includes $500,000 received in transfer from NRC-IRAP NBS Funds. 
NA: not available 
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TABLE 1B 

FEDERAL BIOTECHNOLOGY EXPENDITURES AND PERSON-YEARS, 
1990-91 

EXPENDITURES ($000) 	TOTAL 
DEPARTMENT/AGENCY  	 PERSON- 

NTRA 	 GRANTS/ 	TOTAL 	YEARS 

	

OUSE 	 CONTRIBUTIONS  

Agriculture Canada 1 	 23,033.7 	 0.0 	 0.0 	23,033.7 	368.6 

Consumer and Corporate Affairs 	418.0 	 0.0 	 0.0 	418.0 	6.0 

Energy, Mines and Resources 2 	 720.0 	2,367.0 	 0.0 	3,087.0 	8.0 

Environment Canada 2 	 1,385.5 	 400.0 	 0.0 	1,785.5 	18.5 

Fisheries and Oceans 2 	 330.0 	 121.6 	 0.0 	451.6 	6.9 

Forestry Canada 	 3,900.0 	 167.0 	 0.0 	4,067.0 	52.0  

Health and Welfare Canada 	 8087.2 	 594.6 	 306.4 	8,988.2 	122.3 

Industry, Science and Technology 	715.0 	 0.0 	 765.3 	1,4803 	NA 
Canada 2  

International Development Research 	0.0 	 0.0 	 209.0 	209.0 	NA 
Centre 2  

Investment Canada 2 	 0.0 	 0.0 	 226.0 	226.0 	NA 

Labour Canada 	 72.0 	 0.0 	 0.0 	72.0 	0.3 

Medical Research Council 2 	 0.0 	 0.0 	 48,863.0 	48,863.0 	NA  

National Defence 2 	 126.0 	 245.0 	 0.0 	371.0 	5.8 

National Research Council 2 	 22,770.0 	 0.0 	 10,217.8 	32,987.8 	558.9 

Natural Sciences and Engineering 	 0.0 	 0.0 	 26,607.03 	26,607.0 	NA 
Research Council 2  

Western Economic Diversification 	 0.0 	 0.0 	 900.1 	900.1 	NA 
Canada 2  

TOTAL 	 61,557.4 	3,895.2 	 88,094.6 	153,547.2 	1,151.2 

1 Capital expenditures not included. 
2 Salaries not included. 
3 Includes $121,000 received in transfer from NRC-IRAP NBS Funds. 
NA: not available 
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TABLE 1C

FEDERAL BIOTECHNOLOGY EXPENDITURES AND PERSON-YEARS,
1991-92

EXPENDITURES ($000) TOTAL
DEPARTMENT/AGENCY

IN-
HOUSE

CONTRACTS GRANTS/
CONTRIBUTIONS

TOTAL
PERSON-
YEARS

Agriculture Canada 1 22,611.7 0.0 0.0 22,611.7 352.7

Consumer and Corporate Affairs 435.0 0.0 0.0 435.0 6.0

Energy, Mines and Resources 2 670.0 2,171.5 0.0 2,841.5 9.0

Environment Canada 2 1,301.2 325.0 0.0 1,626.2 16.7

Fisheries and Oceans 2 258.0 165.5 0.0 423.5 7.2

Forestry Canada 4,425.0 264.0 0.0 4,689.0 59.0

Health and Welfare Canada 3 8,359.8 794.7 306.4 9,460.9 120.1

Industry, Science and Technology
Canada 2

689.0 0.0 4,405.9 5,094.9 11.0

International Development Research
Centre 2

0.0 0.0 315.3 315.3 NA

Investment Canada 2 0.0 0.0 160.0 160.0 NA

Labour Canada 72.0 0.0 0.0 72.0 0.3

Medical Research Council 2 0.0 0.0 51,210.0 51,210.0 NA

National Defence 2 204.0 396.0 0.0 600.0 5.0

National Research Council 2 22,032.0 0.0 8,309.4 30,341.4 544.0

Natural Sciences and Engineering
Research Council 2

0.0 0.0 27,129.0 27,129.0 NA

Western Economic Diversification
Canada 2

0.0 0.0 3,377.4 2,006.7 NA

TOTAL 61,057.7 4,116.7 95,213.4 JL160,387.8 1,131.0

1 Capital expenditures not included.
2 Salaries not included.
3 Includes $70,500 received in transfer from NRC-IRAP NBS Funds.
NA: not available

1
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TABLE 1D 

EVOLUTION OF FEDERAL BIOTECHNOLOGY EXPENDITURES 
BY DEPARTMENT/AGENCY, 

•  1989-92 

90-91 

	

89-90 91-92 	 % 
DEPARTMENT/ 	 Change• 

AGENCY 	$(000) 	% 	$(000) 	% 	% 	$(000) 	% 	% 	Over 

	

Change 	 Change 	3 Years 

Agriculture Canada 	19,973.2 	13.6 	23,033.7 	15.0 	153 	22,611.7 	14.1 	-1.8 	13.2 

Consumer and Corporate 	401.0 	0.3 	418.0 	0.3 	4.2 	435.0 	0.3 	4.1 	8.5 
Affairs  

Enere Mines and 	 2,715.8 	1.9 	3,087.0 	2.0 	13.7 	2,841.5 	1.8 	-8.0 	4.6 
Resources 

Environment Canada 	1,2543 	0.9 	1,785.5 	1.2 	42.3 	1,626.2 	1.0 	-8.9 	29.6 

Fisheries and Oceans 	284.2 	0.2 	451.6 	0.3 	58.9 	423.5 	03 	-6.2 	49.0 
Canada 

Forestry Canada 	 3,870.0 	2.6 	4,067.0 	2.6 	5.1 	4,689.0 	2.9 	15.3 	21.2 

Health and Welfare 	8,154.8 	5.6 	8,988.2 	5.8 	10.2 	9,460.9 	5.2 	13.8 	16.0 
Canada 

Industry, Science and 	617.4 	0.4 	1,4803 	1.0 	139.8 	5,094.9 	3.2 	244.2 	725.2 
Technology Canada 

International Development 	808.1 	0.5 	209.0 	0.1 	-74.1 	315.3 	0.2 	50.9 	-61.0 
Research Centre  

Investment Canada 	 157.0 	0.1 	226.0 	0.1 	43.9 	160.0 	0.1 	-29.2 	1.9 

Labour Canada 	 22.0 	0.01 	72.0 	0.05 	2273 	72.0 	0.04 	0.003 	227.3 

Medical Research Council 	44,461.0 	30.4 	48,863.0 	31.8 	9.9 	51,210.0 	32.0 	4.8 	15.2 

National Defence 	 343.0 	0.2 	371.0 	0.2 	8.2 	600.0 	0.4 	61.7 	74.9 

National Research Council 	38,170.3 	26.1 	32,987.8 	21.5 	-13.5 	30,342.4 	19.0 	-8.0 	-20.5 1  

Natural Sciences and 	24,888.0 	17.0 	26,607.0 	17.3 	6.9 	27,129.0 	17.0 	2.0 	9.0 
Engineering Research 
Council 

Western Economic 	 101.1 	0.1 	900.1 	0.6 	790.2 	3,377.4 	2.1 	275.2 	3240.6 
Diversification Canada 

TOTAL 	146,221.2 	 153,547.2 	 5.0 	160,388.8 	 4.4 	9.7 

1 	Decline caused by attrition of positions across the NRC; refer to Tables 1A, 1B and 1C for PY reductions in biotechnology. 
Reduction due to reduced % level of funding per project and as a maximum for Biotechnology Development Program (BDP), and reduced % level of funding 
per collaborative project for Biotechnology Contribution Program (BCP). 
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TABLE 1E

FEDERAL BIOTECHNOLOGY EXPENDITURES BY SECTOR,
1989-90, 1990-91, 1991-92

1989-90 1990-91 1991-92

SEC'TOR 1 $(000) % $(000) % $(000)
%

Agriculture2 15,8253 34.4 19,784.9 38.8 18,953.8 36.0

Animal Development2 3,049.2 6.6 3,589.2 7.0 4,304.0 8.1

Aquaculture/Fisheries 4,423.7 9.6 3,737.1 7.3 4,234.7 8.0

Biomass Energy/Bio-Energy 1,978.1 4.3 2,171.7 43 2,081.8 4.0

Environment 2 1,620.0 3.5 2,164.4 4.2 1,803.11 3.4

Food2 2,557.8 5.6 2,774.8 5.4 2,487.4 4.7

Forestry 3,932.5 8.5 4,2303 8.3 4,939.6 9.3

Health and Safet}2 12,004.2 26.1 11,867.0 23.3 13,293.8 25.2

Mining 546.7 1.2 525.6 1.0 357.9 1.0

Pulp and Paper 65.4 0.1 140.7 0.3 194.0 0.3

TOTAL 46,002.9 100.0 50,985.7 100.0 52,650.1 100.0

1 Expenditures by departments and agencies which could not be categorized in given sectors are not accounted for in this
table.

2 Expenditures include regulatory support/research.

I



SECTION 1: 

FEDERAL EXPENDITURES AND PERSON-YEARS 
BY DEPARTMENT/AGENCY 

1989-90, 1990-91, 1991-92 

I 



$(000) PY PY PY $(000) $(000) 

EXPENDITURES' 

BIOTECHNOLOGY ACTIVITY 1,1989-90 19.91er 

BIOCROP, BIOREM, BIOZOOTECH 2  and 
BIONET 

37.5 50.0 50.0 

Resources 

Crops 

Animais  

Food 

Regulatory 

Research Branch - unspecified 

5,219.4 
8,972.9 
2,833.9 
1,238.2 

666.3 

1,005.0 I 

3,014.7 
13,122.0 
3,330.5 
1,417.7 

1,164.3 

9343 

2,113.3 
12,845.2 
4,041.8 
1,451.4 

1,217.5 

892.5 

96.0 
168.8 
50.5 
18.8 

4.8 

51.5 
231.8 

57.5 
20.5 

73 

353 
2203 
683 
21.3 

7.5 

TOTAL 19,973.2 338.9 23,033.7 I 368.6 22,611.7 352.7 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 2 
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Department:  Agriculture Canada 

Headquarters: Sir John Carling Building 
930 Carling Avenue 
Ottawa, Ontario 
K1A 0E4 

Contacts: 	Research Coordinator 
Research Coordination Directorate 
Research Branch 
(613) 995-7084 

Director 
Pesticide Directorate 
Food Production and Inspection Branch 
(613) 993-4544 

Total Biotechnology Budget 1989-90: $19,973,200 
Biotechnology Person-Years 1989-90: 338.9 PYs 

Total Biotechnology Budget 1990-91: $23,033,700 
Biotechnology Person-Years 1990-91: 368.6 PYs 

Total Biotechnology Budget 1991-92: $22,611,700 
Biotechnology Person-Years 1991-92: 352.7 PYs 

1 i) 	Capital expenditures not included. 
Overhead costs for management, support services and physical plant maintenance not included. 

The BIOZOOTECH Network vras established in Fall 1990. 
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II Department: Consumer and Corporate Affairs

Headquarters: Place du Portage - Phase I
50 Victoria Street
Hull, Quebec
K1A OC9

Contact: Director
(613) 953-7845

Total Biotechnology Budget 1989-90: $401,000
Biotechnology Person-Years 1989-90: 6.0 PYs

Total Biotechnology Budget 1990-91: $418,000
Biotechnology Person-Years 1990-91: 6.0 PYs

Total Biotechnology Budget 1991-92: $435,000
Biotechnology Person-Years 1991-92: 6.0 PYs

EXPENDITURES

BIOTECHNOLOGY ACTIVITY 198" 194M1
.::

1994-92

$(000) PY $(000) PY $(000) PY

Research/Review of Intellectual Property;
Examination and Processing of
Biotechnology Patent Applications;
Dissemination of Information on Patenting 401,000.0 6.0 418,000.0 6.0 435,000.0 6.0

1
1
1
I
1
1
I
1
1
I
D

1
I

1
I
1
I
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III 	Department:  Energy, Mines and Resources 

Headquarters: 580 Booth Street 
Ottawa, Ontario 
KlA 0E4 

Contact: 	See below 

Total Biotechnology Budget 1989-90: $2,715,800 
Biotechnology Person-Years 1989-90: 8.0 PYs 

Total Biotechnology Budget 1990-91: $3,087,000 
Biotechnology Person-Years 1990-91: 9.0 PYs 

Total Biotechnology Budget 1991-92: $2,814,500 
Biotechnology Person-Years 1991-92: 9.0 PYs 

IIIa) CANMET (Canada Centre for Mineral and Energy Technology) 

Contact: 	Manager 
Environmental Laboratory 
(613) 996-5619 

EXPENDITURES'  
BIOTECHNOLOGY 

ACTIVITY 	 1989-90 	 1990-91 	 1991-92  

	

$(000) 	PY 	$(000) 	PY 	$(000) 	PY 

In-House 

Bio-Recovery 	 154.0 	2.0 	80.0 	1.0 	37.0 	0.5 

Effluent Treatment 	 146.0 	1.9 	320.0 	4.0 	335.0 	4.5 

Acid Mine Drainage 	 154.0 	2.0 	160.0 	2.0 	149.0 	2.0 

Biocorrosion 	 116.0 	1.5 	120.0 	1.5 	112.0 	1.5 

BIOMINET  Network 	 45.0 	0.6 	40.0 	0.5 	37.0 	0.5 

SUB-TOTAL 	 615.0 1 	8.0 	720.0 	9.0 	670.0 	9.0 

Contracts 

Bio-Adsorption 	 137.0 - 	160.6 	 - 	13.3 	- 

Acid Mine Drainage 	 101.7 - 	125.0 	 _ 	158.6 	- 

Petroleum 	 162.1 	- 	351.7 	 - 	269.8 	- 

Support Services 	 - 	- 	29.7 	 . 	29.8 	- 

SUB-TOTAL 	 400.8 1 	- 	667.0 	 - 	471.5 	- 

TOTAL 	 1,015.8 1 	8.0 	1,387.0 	9.0 	1,141.5 	9.0 
1 Do not include salaries. 
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IIIb) Bioenergy Development Program 
Alternative Energy Division 
Efficiency and Alternative Energy Technology Branch 

Contact: 	Director 
(613) 996-6195 

EXPENDITURES $(000) 
BIOTECHNOLOGY 

ACTIVITY 

Technology Development 

Process Applications 

Product Development 

750.0 

300.0 

650.0 

700.0 

350.0 

650.0 

700.0 

400.0 

600.0 

TOTAL 1,700.0 1,700.0 1,700.0 



$1,254,300 
10.0 PYs 

$1,785,500 
18.5 PYs 

$1,626,200 
16.7 PYs 

25.0 

165.0 

25.0 

250.0 

25.0 

300.0 
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IV 	Department:  Environment Canada 

Headquarters: Biotechnology Centre 
Conservation and Protection Service 
Place Vincent-Massey 
351 St. Joseph Blvd., 14ffi  Floor 
Hull, Quebec 
KlA OH3 

Total Biotechnology Budget 1989-90: 
Biotechnology Person-Years 1989-90: 

Total Biotechnology Budget 1990-91: 
Biotechnology Person-Years 1990-91: 

Total Biotechnology Budget 1991-92: 
Biotechnology Person-Years 1991-92: 

IVa) Biotechnology Section 

Contacts: 	Chief, New Substances Division 
Commercial Chemicals Branch 
(819) 997-4336 

Head 
Biotechnology Section 
Commercial Chemicals Branch 
(819) 953-6684 

Director 
Technology Development 

and Technical Services Br. 
Environmental Protection 

Directorate 
Unit 100, Asticou Centre 
Hull, Quebec 
K1A OH3 
(819) 953-3090 

EXPENDITURES 

1990-91 BIOTECHNOLOGY ACTIVITY 1989-90  19902- 
S(000) PY $(000) 

In-House 

BIOQUAL Network 

Regulatory Activities' 2.0 3.0 4.0 

PY $(000) PY 

SUB-TOTAL 190.0 	I 	2.0 	I 	275.0 3.0 I 	325.0 4.0 

Contracts 

To support regulations2  150.0 400.0 325.0 

TOTAL 340.0 I 	2.0 I 	675.0 3.0 I 	650.0 4.0 

1 	Regulatory activities include development of draft regulations, initiation of components of Domestic Substances List (DSL) for biotechnology products 
including efforts on harmonization with other jurisdictions and consultations on regulations and DSL and interim reviews of products. 

2 Contract work in support of the tegulations includes work on information requirements regarding nontarget effects and fate (microcosm procedures), 
monitoring methods (markers), field trial methods, database support, envinotunental information on key genera which may fall under the Canadian 
Environmental Protection Act, and treatability studies. Some of this work was done collaboratively with the US-Environmental Protection Agency. 



-15-

IVb) Wastewater Technology Centre (WTC)

Headquarters: 867 Lakeshore Road
P.O. Box 5068
Burlington, Ontario
L7R 4L7

Contact: Director
(416) 336-4855

EXPENDITURES
BIOTECHNOLOGY

ACTIVITY `1989-90 1990-91 1991-92

$(000) PY $(000) PY $(000) PY

In-House

Biological Processes:

Pulp and Paper 57.3 125.3 194.0

Toxic Chemical Control 60.0 144.7 194.0

Bioremediation of contaminated - - 58.2
groundwaters and soils

Residue Management:

Degradation of chlorinated organics 50.0 47.5 30.0
in soil stems

TOTAL 1673 n/a 317.5 n/a 476.2 n/a

IVc) National Waters Research Institute (NWRI)

Contact: Project Leader
(416) 336-4923

No data available.
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1 
II 

12.7 500.0 15.5 793.0 8.0 747.0 TOTAL 

EXPENDITURES1  

BIOTECHNOLOGY 
ACTIVITY 

In-House 

Development of tools in ecotoxicology 

Development of procedures in 
ecotoxicology 

1989-90 1990'91  .199M2 

$(000) PY $(000) PY $(000) PY 

487.0 

260.0 

5.0 

3.0 

576.0 

217.0 

12.5 

3.0 

455.0 

45.0 

10.6 

2.1 
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IVd) Environmental Protection - Quebec 

Headquarters: Capitaine Bernier Laboratories 
1001 Pierre-Dupuy Street 
Longueuil, Quebec 
J4K 1A1 

Contact: 	Research Biologist 
(514) 651-6862 

1 Do not include salaries. 



1 

64.5 
85.8 

85.0 

6.6 

74.8 
242 

173.0 
53.0 

5.0 
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V 	Department:  Fisheries and Oceans Canada 

Headquarters: 200 Kent Street 
Ottawa, Ontario 
KlA 0E6 

Contacts: 	Director 
Aquaculture and Resource Development Branch 
(613) 990-0275 

Head 
Fish Culture Research Section 
West Vancouver Laboratory 
(604) 666-7928 

Total Biotechnology Budget 1989-90: $284,200 
Biotechnology Person-Years 1989-90: 8.1 PYs 

Total Biotechnology Budget 1990-91: $451,600 
Biotechnology Person-Years 1990-91: 6.9 PYs 

Total Biotechnology Budget 1991-92: $423,500 
Biotechnology Person-Years 1991-92: 7.2 PYs 

1 
1 

EXPENDTTURES1  

19-1, 1991-n BIOTECHNOLOGY ACTIVITY 
$(000) PY PY PY $(000) $(000) 

In-House 

A-Base 
- O&M 
- Capital 

National Biotechnology Strategy Funds 
- O&M 
- Capital 
- AQUATECH Network O&M 

8.1 6.9 

180.0 
60.0 
5.5 

12.5 72 

SUBIUTAL 6.9 72 258.0 8.1 	I 	330.0 241.9 

Contracts 

A-Base to Companies 
- NBS to Companies O&M 
- Corapanies Capital 

National Biotechnology Funds 
- AQUATECH O&M to UnWersities 23.9 

23.9 42.6 
47.0 
12.0 

12.0 
20.0 

101.0 
41.5 

5.0 

5.0 
18.0 

SUB-TOTAL 165.5 

6.9 8.1 	I 	451.6 284.2 TOTAL 72  423.5 

42.3 	I 	- 	I 	121.6 	I 

1 Do not include salaries. 

1 



3,875.0 

25.0 

4,400.0 

25.0 

3,725.0 

25.0 

120.0 I 	167.0 Contracts 
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VI 	Department: Forestry Canada 

Headquarters: Place Vincent Massey 
351 St. Joseph Blvd. 
Hull, Quebec 
K1A 1G5 

Contact: 	Coordinator 
Forest Biotechnology 
(819) 997-1107 

Total Biotechnology Budget 
Biotechnology Person-Years 

Total Biotechnology Budget 
Biotechnology Person-Years 

Total Biotechnology Budget 
Biotechnology Person-Years 

1989-90: $3,870,000 
1989-90: 50.0 PYs 

1990-91: $4,067,000 
1990-91: 52.0 PYs 

1991-92: $4,689,000 
1991-92: 59.0 PYs 

EXPENDITURES 
BIOTECHNOLOGY 

ACTIVITY .1990-91 1991.-92 

8(000) PY 8(000) PY $(000) PY 

In-House 
O&M 

BIOFOR Network 

50.0 52.0 59.0 

52.0 SUB-TOTAL 3,750.0 I 	50.0 3,900.0 4,425.0 59.0 

50.0 TOTAL 59.0 52.0 4,689.0 4,067.0 3,870.0 

264.0 
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VII Department: Health and Welfare Canada

Headquarters: Tunney's Pasture
Ottawa, Ontario
K1A OK9

Contact: See below

Total Biotechnology Budget 1989-90: $8,154,800
Biotechnology Person-Years 1989-90: 113.1 PYs

Total Biotechnology Budget 1990-91: $8,988,200
Biotechnology Person-Years 1990-91: 122.3 PYs

Total Biotechnology Budget 1991-92: $9,460,9001
Biotechnology Person-Years 1991-92: 120.1 PYs

VIIa) Drugs Directorate
i) Bureau of Drug Research

Contact: Director
(613) 957-1059

EXPENDITURES
BIOTECHNOLOGY

ACTIVITŸ 1989:90 ' i990-91 I99i-92

$(000) PY $(000) PY $(000) PY

Research in support of the regulatory
approval process for biotechnology
derived drugs:

O&M 557.0 9.0 872.0 11.3 738.0 10.0

Capital 60.0 - 59.0 - 40.0 -

NBS Funds:

BIONET Network 12.5 0.3 12.5 0.3 12.5 0.3

Capital - - - - 48.0 -

SUB-TOTAL 629.5 93 943.5 11.6 838.5 10.3

Contracts - - 5.0 - - -

TOTAL 629.5 9.3 948.5 11.6 838.52 10.3

1 Includes $70,500 received in transfer from NRC-IRAP NBS Funds.
2 Includes $48,000 received in transfer from NRC-IRAP NBS Funds.

1
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I. 

$(000) PY PY PY $(000) $(000) 

472.4 1  626.4 634.4 SUB-TOTAL 

EXPENDITURES 

BIOTECHNOLOGY ACTIVITY 1989-90 1990-91  1991 92 

Regulatory  approval for biotechnology derived drugs: 

O&M 

Capital  

50.0 48.0 48.0 

SUB-TOTAL 3,246.6 50.0 3,210.6 48.0 3,448.9 48.0 

TOTAL 3,719.0 I 50.0 3,837.0 48.0 4,083.3 48.0 

3,053.8 

192.8 

3,263.3 

185.6 

2,973.8 

236.8 

Grants 

Contracts 

306.4 

328.0 

306.4 

320.0 

312.4 

160.0 

Director 
(613) 957-1329 

Contact: 
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Vila)  Drugs Directorate 
ii) Bureau of Biologics 

Contact: 	Director 
(613) 957-8065 

VlIb) Laboratory Centre For Disease Control 
Bureau of Microbiology 

EXPENDITURES  
1989-90 	 1990-91 	 1991-92  

BIOTECHNOLOGY ACTIVITY 

	

$(000) 	PY 	$(000) 	PY 	$(000) 	PY  

O&M 	 2,020.0 	- 	2,250.0 	- 	2,419.01 	_ 

Immunology 	 70.0 	4.0 	80.0 • 	5.0 	215.0 	5.0 

Bacteriology 	 100.0 	10.0 	120.0 	10.0 	82.0 	10.0 

Sexually Transmitted Diseases 	 140.0 	6.0 	200.0 	7.0 	225.0 	7.0 

Special Pathogens 	 190.0 	10.0 	250.0 	10.0 	150.0 	12.0 

Viral Oncology 	 60.0 	5.0 	70.0 	6.0 	160.0 	6.0 

Enteric Pathogens 	 140.0 	10.0 	145.0 	12.0 	110.0 	10.0 

TOTAL 	 2,720.0 	45.0 	3,115.0 	50.0 	3,361.0 	50.0 

1 Includes $19,000 received in transfer from NRC-IRA? NBS Funds. 



-21-

VIIc) Food Directorate

Contact: Director General
(613) 957-1821

EXPENDITURES

BIOTECHNOLOGY ACTIVITY 1989-90 1990-91 19419.2

$(000) PY $(000) PY $(000) PY

Research in support of regulations
(toxicology, microbiology and nutrition) 216.9 3.5 326.7 4.0 323.6 4.5

Contracts 12.0 - 14.0 - 14.0 -

TOTAL 228.9 33 340.7 4.0 337.6 4.5

VIId) Environmental Health Directorate
Bureau of Chemical Hazards

Contact: Director
(613) 957-3133

EXPENDITURES
1989`90 1990-91 :::1991-92

BIOTECHNOLOGY ACTIVITY
$(000) PY $(000) PY $(000) PY

Development of regulations, assessment methods, and assessment of
potential health impacts of biotechnology products:

O&M 253.0 4.2 246.3 5.2 403.6 5.9

Capital 11.0 - .3 - 15.4 -

Development and improvement of toaticology methods for
mutagenicity.

O&M 111.4 1.1 224.2 3S 101.6 1.3

Capital 305.5 20.6 3.31

SUB-I01'AL 680.9 5.3 578.9 8.7 523.9 7.2

Contracts 1763 - 255.6 - 316.6 -

TOTAL 857.4 5.3 8345 8.7 840.5 7.2

1 Includes $3,500 received in transfer from NRC-IRAP NBS Funds.
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VIII Denartment:  Industry, Science and Technology Canada 

Contact: 	Director 
Biotechnology Directorate 
(613) 954-3042 

Total Biotechnology Budget 1989-90: $617,400 
Total Biotechnology Budget 1990-91: $1,480,300 
Total Biotechnology Budget 1991-92: $5,094,900 

EXPENDITURES $(000)  
BIOTECHNOLOGY ACTIVITY 

1989-90 	 •1990-91  	1991-92  

Grants and Contributions 

Technology Outreach Program (TOP) 	 93.4 	 77.0 	 103.9 

Strategic Technologies Program (STP) - Biotechnology 	 200.0 	 688.3 	4,302.0 

National Biotechnology Advisory Committee (NBAC) 	 200.0 	 200.0 	 200.0 

National Biotechnology Strategy (NI3S) 	 104.0 	 99.0 	 99.0 

Advocacy and Business Intelligence 	 20.0 	 416.0 	 390.0  

TOTAL 	 617.4 	 1,480.3 	5,094.9 

1 
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IX 	Department:  International Development Research Centre 

Contact: 	Program Officer 
250 Albert Street 
P.O. Box 8500 
Ottawa, Ontario 
K1G 3H9 
(613) 236-6163 

Total Biotechnology Budget 1989-90: $808,100 
Total Biotechnology Budget 1990-91: $209,000 
Total Biotechnology Budget 1991-92: $315,300 

EXPENDITURES $(000)  
BIOTECHNOLOGY ACTIVITY 

	

1989-90 	1990-91 	1991-92  

Support for Scientific and Technical Research in Biotechnology into 	808.1 	209.0 	315.3 
the needs of Developing Countries 
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X 	Department: Investment Canada 

Contact: 	Director 
Investment Development Division 
(613) 995-0306 

Total Biotechnology Budget 1989-90: $157,000 
Total Biotechnology Budget 1990-91: $226,000 
Total Biotechnology Budget 1991-92: $160,000 

EXPENDITURES $(000)  
BIOTECHNOLOGY ACTIVITY 

1989-90 	 1990-91 	 1991-92 

Contributions 	 157.0 	 226.0 	 160.0 

1 • 
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XI Department: Labour Canada

Headquarters: Place du Portage, Phase II
165 Hôtel de Ville Street
Hull, Quebec
K1A OJ2

Contact: Director
Technical Services Division
(613) 997-3265

Total Biotechnology Budget 1989-90: $22,000
Biotechnology Person-Years 1989-90: 0.3 PYs

Total Biotechnology Budget 1990-91: $72,000
Biotechnology Person-Years 1990-91: 0.3 PYs

Total Biotechnology Budget 1991-92: $72,000
Biotechnology Person-Years 1991-92: 0.3 PYs

EXPENDITURES

BIOTECHNOLOGY ACTIVITY 1989-90 1990-91 1 991.92

$(000) PY $(000) PY $(000) PY

A-Base Funds

O&M 22.0 03 22.0 0.3 22.0 0.3

National Biotechnology Strategy Funds

Occupational Safety and Health Steering Committee
on Biotechnology - - 50.0 - 50.0 -

11 TOTAL 22.0 0.3 72.0 03 72.0 0.3

1
1

1
1
1
1
1

I
t

r



- 26 - 

XII 	Department: Medical Research Council 

Contact: 	Director 
Program Branch 
(613) 954-1959 

Total Biotechnology Budget 1989-90: $44,461,000 
Total Biotechnology Budget 1990-91: $48,863,000 
Total Biotechnology Budget 1991-92: $51,210,000 

BIOTECHNOLOGY 	 EXPENDITURES $(000)  
ACTIVITY 

1989-90 	 - 199041 -  - 	 - 1991 -.92  . 

Grants 	 44,461.0 	 48,863.0 	 51,210.0 



Contracts 190.0 245.0 396.0 

5.0 600.0 5.8 371.0 5.8 343.0 TOTAL 

EXPENDITURES' 
. ... . 

BIOTECHNOLOGY 
ACTIVITY 

In-House 

Defence against CB Warfare 

:  

$(000) py $(000) PY $(000) PY 

153.0 5.8 126.0 5.8 204.0 5.0 

1 
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XIII Department:  National Defence 

Headquarters: Constitution Building 
305 Rideau Street 
Ottawa, Ontario 
K1A OK2 

Contact: 	Project Manager 
Industrial Research Program 
(613) 996-2839 

Head 
Biomedical Defence Section 
(403) 544-4000 

Total Biotechnology Budget 1989-90: $343,000 
Biotechnology Person-Years 1989-90: 5.8 PYs 

Total Biotechnology Budget 1990-91: $371,000 
Biotechnology Person-Years 1990-91: 5.8 PYs 

Total Biotechnology Budget 1991-92: $600,000 
Biotechnology Person-Years 1991-92: 5.0 PYs 

1 Do not include salaries. 

I 
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XIV Department: National Research Council Canada

Headquarters: 100 Sussex Drive
Ottawa, Ontario
K1A OR6

Contact: Vice-President
Physical and Life Sciences
(613) 993-9244

Total Biotechnology Budget 1989-90: $38,170,300
Biotechnology Person-Years 1989-90: 558.9 PYs

I
1

1

1
I

Total Biotechnology Budget 1990-91: $32,987,800
Biotechnology Person-Years 1990-91: 562.8 PYs

Total Biotechnology Budget 1991-92: $30,341,400
Biotechnology Person-Years 1991-92: 544.0 PYs

XIVa) Biotechnology Research Institute, Montreal, Quebec

Contact: Director General
(514) 496-6101 .

EXPENDITURES

BIOTECI^iNOLOGY ACTIVITY
__1989-9.,0 1990-91 1991-92

$(000) PY $(000) PY $(000) PY

Biochemical Engineering 1,594.0 50.0 1,216.0 50.0 1,117.0 50.0

Genetic Engineering 1,591.0 46.0 1,382.0 46.0 1,211.0 44.0

Protein Engineering 2,814.0 43.0 1,175.0 42.0 2,094.0 41.0

Molecular Immunology 727.0 13.0 521.0 13.0 344.0 13.0

Pilot Plant 850.0 15.0 1,546.0 15.0 1,372.0 15.0

Administration and Support 4,488.0 35.0 3,992.0 39.0 3,788.0 41.0

11 TOTAL -F-12,064.0 202.0 9,832.0 205.0 9,926.0 204.0

1



TOTAL 157.0 6,733.0 178.0 5,684.0 177.0 4,387.0 

EXPENDITURES 

BIOTECHNOLOGY 
ACIIVITY 

1989-90 1990-91. 

$(000) PY $(000) PY $(000) PY 

Biomedical NMR 

Cell Systems 

Protein Structure and Design 

Structural brimunology 

Administration and Support 

1,530.0 

1,558.0 

1,006.0 

2,639.0 

1,317.0 

812.0 

944.0 

283.0 

2,328.0 

429.0 

567.0 

687.0 

590.0 

2,114.0 

42.0 20.0 

45.0 

41.0 

31.0 

40.0 

16.0 

36.0 

41.0 

31.0 

33.0 

52.0 

52.0 

32.0 

27.0 

27.0 

25.0 

3.0 

25.0 

28.0 

26.0 

28.0 

3.0 

23.0 

580.0 

590.0 

530.0 

600.0 

1,924.0 

Gene Technology 

Cell Technology 

Biological Chemistry 

Transgenic Plant Centre 

Administration and Support 

620.0 

527.0 

605.0 

373.0 

2,157.0 

610.0 

491.0 

641.0 

492.0 

2,130.0 

106.0 107.0 4,364.0 I 	108.0 	4,282.0 TOTAL 4,224.0 

EXPENDITURES 

BIOTECHNOLOGY 
ACTIVITY 

198990 1990-91.... 1991-92 	 

$(000) PY $(000) PY $(000) PY 

27.0 

27.0 

25.0 

3.0 

24.0 
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XlVb) Institute for Biological Sciences, Ottawa, Ontario 

Contact: 	Director General 
(613) 993-6005 

XlVc) Plant Biotechnology Institute, Saskatoon, Saskatchewan 

Contact: 	Director General 
(306) 975-4191 



$(000) PY $(000) PY PY $(000) 

Analytical Chemistry 

Biological Chemistry 

Marine Biology 

Administration and Support 

8.8 

17.8 

22.8 

21.5 

954.0 

1,096.0 

524.0 

1,394.0 

10.5 

20.8 

23.0 

19.5 

513.0 

553.0 

380.0 

1,526.0 

540.0 

918.0 

481.0 

1,556.0 

TOTAL 3,968.0 70.9 2,972.0 73.8 3,495.0 77.0 

BIOTECHNOLOGY 
ACTIVITY 

EXPENDITURES $(000) 
1990-91... 1991-92... ■89-90 

12.1 

19.1 

23.4 

22.4 

Director 
National Elements 
(613) 993-1790 

Contact: 
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X1Vd) Institute for Marine Biosciences, Halifax, Nova Scotia 

Contact: 	Director General 
(902) 426-8278 

XIVe) 1. 	Industrial Research Assistance Program 

2. NRC Biotechnology Program Office 

Director 
(514) 496-6233 

EXPENDITURES $(000)  
BIOTECHNOLOGY ACTIVITY 

1989-90 	 1990-91 	 1991-92 

1. IRAP - Biotechnology Development Program 	 6,942.2 	 5,693.8 	 4,808.4 

	

Administration and Support 	 347.1 	 275.0 	 250.0  

SUB-TOTAL 	 7,289.3 	 5,968.8 	 5,058.4  

2. NRC - Biotechnology Contribution Program 	 3,500.0 	 3,895.0 	 2,850.0 

	

Administration and Support 	 252.0 	 354.0 	 401.0  

SUB-TOTAL 	 3,752.0 	 4,249.0 	 3,251.0 

	

TOTAL 	 11,0413 	 10,217.8 	 8,309.4 

Contact: 



BIOTECHNOLOGY 
ACTIVITY 4991+91 ••••••••:•:•:••• 198”0: ... . . 

15,181.0 

8,047.0 

3,748.0 

153.0 

13,891.0 

8,771.0 

3,746.0 

199.0 

14,769.0 

6,780.0 

3,259.0 

80.0 

Research Grants Program 

Strategic Grants Program 

Research Partnership Program 

Infrastructure Grants 

TOTAL 27,129.0 24,888.0 1  26,607.02  

EXPENDITURES $(000) 
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XV 	Department:  Natural Sciences and Engineering Research Council 

Contacts: 	Director 
Strategic Grants and Networks 
(613) 996-2717 

Strategic Grants Officer 
Targeted Research Directorate 
(613) 996-7198 

Total Biotechnology Budget 1989-90: $24,888,000 1  
Total Biotechnology Budget 1990-91: $26,607,0002  
Total Biotechnology Budget 1991-92: $27,129,000 

1 Includes $500,000 received in transfer from the NRC/IRAP NBS Funds. 
2 Includes $121,000 received in transfer from the NRC/IRAP NBS Funds. 



I
-32-

1
1
I
1
t
I
i
1 ,

I
1

1
1
I

XVI Department: Western Economic Diversification Canada

Contact: Director General
Agriculture
Saskatoon, Saskatchewan
(306) 975-5937

Total Biotechnology Budget 1989-90: $101,100
Total Biotechnology Budget 1990-91: $636,300
Total Biotechnology Budget 1991-92: $2,006,700

BIOTECHNOLOGY ACTIVITY

Grants

Repayable Contributions

1 To Apri122, 1991.

TOTAL

EXPENDITURES $(000)

1989-90 1990-91 1991-92

11.1

90.0

101.1

575.2

61.1

6363

503.81

1,502.9

2,006.7

1



SECTION 2: 

ELEVEN-YEAR SUMMARY OF TOTAL BIOTECHNOLOGY PROGRAM 

EXPENDITURES BY DEPARTMENT/AGENCY 

1981-92 
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Agriculture Canada 

1 

EXPENDITURES $(000) 
YEAR 

contracts •  GÉanei/ Contributions. • Total  

1984-85 1  145.0 50.0 195.0 

1985-86 50.0 5,350.9 40.0 5,440.9 

1986-87 50.0 7,000.5 110.0 7,160.5 

1987-88 102.3 5,322.7 200.0 5,625.0 

1988-89 225.0 5,1513 166.0 5,542.5 

1989-90 19,973.2 19,973.2 

1990-91 23,033.7 23,033.7 

1991-92 22,611.7 22,611.7 

1 Biotechnology was not isolated as a discrete expenditure until 1984-85. 

II 	Consumer and Corporate Affairs 

EXPENDITURES 
YEAR 	$(000)  

1989-90 1 	 401,000.0  

1990-91 	 418,000.0 

1991-92 	 435,000.0 

1 Biotechnology was not isolated as a discrete expenditure until 1989-90. 
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III Energy, Mines and Resources

EXPENDITURES $(000)
YEAR

I6•House Contracts Total ;

1981-82 15.0 100.0 115.0

1982-83 30.0 75.0 105.0

1983-84 40.0 785.0 825.0

1984-85 75.0 1,025.0 1,100.0

1985-86 75.0 1,200.0 1,275.0

1986-87 300.0 1,075.0 1,375.0

1987-88 300.0 1,075.0 1,375.0

1988-89 420.0 1,325.0 1,755.0

1989-90 615.0 2,100.8 2,715.8

1990-91 720.0 . 2,367.0 3,087.0

1991-92 670.0 2,171.5 2,841.5

IV Environment Canada

EXPENDITURES $(000)
YEAR

û^ ^Iouse :; ^ontràcts Grants/Contributions Total

1983-841 709.0 290.0 63.0 1,062.0

1984-85 1,050.0 313.0 113.0 1,476.0

1985-86 726.0 255.0 291.0 1,272.0

1986-87 591.0 325.0 - 916.0

1987-88 969.5 97.0 - 1,066.5

1988-89 737.0 429.8 55.0 1,221.8

1989-90 1,104.3 150.0 - 1,254.3

1990-91 1,385.5 400.0 - 1,785.5

1991-92 1,301.2 325.0 - 1,626.2

1 Biotechnology was not isolated as a discrete expenditure until 1983-84.
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V 	Fisheries and Oceans Canada 

1981-821  110.0 116.0 227.0 

1982-83 1  224.0 166.0 390.0 

1983-84 1  104.0 176.0 280.0 

1984-85 1  362.0 359.0 721.0 

1985-861  323.0 300.0 623.0 

1986-871  343.0 177.0 520.0 

1987-881  367.0 147.0 514.0 

1988-891  457.0 400.0 57.0 

1989-90 3,750.0 

1990-91 167.0 3,900.0 4,067.0 

EXPENDITURES $(000) 
YEAR 

flKOUse  knetracts: : :::: 

120.0 3,870.0 

1991-92 4,425.0 264.0 4,689.0 

1 Some groups involved in biotechnology were not included in the years 1981 through 1989. 

EXPENDITURES $(000)  
YEAR 

In-House 	Contracts 	Grants Contributions 	Total  

	

1982-83 1 	- 	30.0 	 - 	30.0 

	

1983-84 	_ 	197.0 	 - 	197.0 

	

1984-85 	- 	107.0 	 11.0 	118.0 

	

1985-86 	75.0 	88.0 	 8.0 	171.0  

	

1986-87 	144.0 	104.5 	 - 	248.5  

	

1987-88 	209.0 	114.4 	 - 	323.4  

	

1988-89 	216.9 	85.0 	 - 	301.9  

	

1989-90 	241.9 	42.3 	 - 	284.2  

	

1990-91 	330.0 	121.6 	 - 	451.6 

	

1991-92 	258.0 	165.5 	 - 	423.5 

1 Biotechno ogy was not isolated as a discrete expenditure until 1982-83. 

VI 	Forest'',  Canada 



VII Health and Welfare Canada 
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Ii 

1 

EXPENDITURES $(000)  
YEAR 

	

in-Rouse 	Contracts 	Grants Contributions 	Total  

	

1981-82 	45.0 	- 	 - 	45.0 

	

1982-83 	66.0 	- 	 - 	66.0 

	

1983-84 	178.0 	_ 	 - 	178.0 

	

1984-85 	200.0 	33.0 - 	233.0  

	

1985-86 	324.0 	27.0 - 	351.0  

	

1986-87 	1,487.0 1 	23.0 - 	1,510.0 

	

1987-88 	1,620.0 	40.0 	 14.0 	1,674.0 

	

1988-89 	1,611.4 	210.9 - 	1,822.3 

	

1989-90 	7,493.9 	348.5 	 312.4 	8,154.8 

	

1990-91 	8,087.2 	594.6 	 306.4 	8,988.2 

	

1991-92 	8,359.8 	794.7 	 306.4 	9,460.92  

1 Some groups involved in biotechnology activities were not included in the years 1981 through 1986. 
2 Includes $70,500.00 received in transfer from NRC-IRAP NBS Funds. 

VIII Industry, Science and Technology Canada 

EXPENDITURES $(000)  
YEAR . 	..... 	.... 	. 	.: 	...... 	....... 	,..: .. . . 	... 	.. 	.. 

	

:: 	: :,..gimoj. .... In 	 ................   .!:J... n=it-ill... 

	

•iià..4.14-ri4
. .:: 

.00 	ra 	......  

1981-82- 	 1,900.0 	1,900.0 

1982-83 .. 	 4,000.0 	4,000.0  

1983-84 . 	 1,900.0 	1,900.0  

1984-85 - 	 2,600.0 	2,600.0 

1985-86 - 	 3,000.0 	3,000.0 

1986-87 	200.0 	 2,100.0 	2,300.0  

1987-88 	400.0 	 3,800.0 	4,200.0 

1988-89 	200.0 	 2,400.0 	2,600.0 

1989-90 	324.0 	 293.4 	617.4 

1990-91 	715.0 	 765.3 	1,480.3 

1991-92 	689.0 	 4,405.9 	5,094.9 
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IX International Development Research Centre

YEAR
EXPENDITURES

$(000)

1989-901 808,099.0

1990-91 209,000.0

1991-92 315,280.0

1 Biotechnology was not isolated as a discrete expenditure until 1989-90.

X Investment Canada

YEAR
EXPENDITURES

$(000)

1989-901 157.0

1990-91 226.0

1991-92
11 1

160.0
--J1

1 Biotechnology was not isolated as a discrete expenditure until 1989-90.

XI Labour Canada

YEAR
EXPENDITURES

$(000)

1989-901 22.0

1990-91 72.0

1991-92 72.0

1 Biotechnology was not isolated as a discrete expenditures until 1989.

I



1984-85' 217.0 8,000.0 8,217.0 

1985-86 977.0 20,000.0 20,977.0 

1986-87 982.0 27,000.0 27,988.0 

1988-89 514.0 41,000.0 41,514.0 

EXPENDITURES $(000) 
YEAR 

1987-88 1,023.0 35,000.0 36,023.0 

1989-90 44,461.0 44,461.0 

1990-91 48,863.0 48,863.0 

1991-92 51,210.0 51,210.0 

Ards  and. Grants/ 
Contributions 

1986-87' 430.0 250.0 180.0 

1987-88 385.0 185.0 200.0 

1988-89 490.0 250.0 240.0 

1989-90 343.0 190.0 153.0 

1990-91 371.0 245.0 126.0 

600.0 396.0 204.0 1991-92 

EXPENDITURES $(000) 
YEAR 

Total 
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XII 	Medical Research Council 

1 Biotechnology was not isolated as a discrete expenditure until 1984-85. 

XIII National Defence 

1 Biotechnology was not isolated as a discrete expenditure until 1986-87. 



Operating 
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XIV National Research Council, NRC-BCP and IRAP-BDP 

EXPENDITURES $(000)  

YEAR 	111-110use 	. Contracts 	Grants/Contributions 	Total  

1981-82 	6,200.0 	8,600.0 	 14,800.0 

1982-83 	6,850.0 	8,830.0 	 - 	14,686.0 

1983-84 	7,728.0 	12,060.0 	 - 	19,788.0 

1984-85 	10,393.0 	14,040.0 	 1,500.0 	25,933.0 

1985-86 	10,894.0 	12,620.0 	 1,500.0 	25,014.0 

1986-87 	13,590.0 	1,225.0 	 5,980.0 	20,795.0  

1987-88 	18,795.0 	1,315.0 	 4,783.0 	24,893.0 

1988-89 	20,010.0 	1,650.0 	 8,934.0 	30,594.0  

1989-90 	27,129.0 	_ 	 11,041.3 	38,170.3  

1990-91 	22,770.0 	- 	 10,217.8 	32,987.8  

1991-92 	22,032.0 	- 	 8,309.4 	30,341.4 

XV 	Natural Sciences and Engineering Research Council 

EXPENDITURES  $(000) 

236.0 

YEAR 

1983-842  

Strategic 
Grants 

3,638.0 7,217.0 50.0 11,141.0 

1984-85 35.0 237.0 304.0 7,464.0 12,529.0 4,488.0 

1985-86 50.0 309.0 413.0 222.0 9,320.0 15,766.0 4,451.0 

1986-87 51.5 16.8 350.6 225.0 9,577.0 15,820.0 4,697.9 

1987-88 248.6 229.7 187.2 9,826.8 16,731.0 5,238.5 

1988-89 142.5 187.2 11,526.1 19,824.32  2,745.0 5,223.4 

1989-90 80.0 6,780.0 14,769.0 24,888.03  3,259.0 

1990-91 

1991-92 

8,771.0 

8,047.0 

199.0 

153.0 

3,746.0 

3,748.0 I 

13,891.0 

15,181.0 

26,607.04  

27,129.0 

1 Biotechnology was not isolated as a discrete expenditure until 1983-84. 
2 Includes $621,000 transferred from NRC-IRAP. 
3 Includes $500,000 transferred from NRC-IRAP. 
4 Includes $121,000 transferred from NRC-IRAP. 
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XVI Western Economic Diversification Canada 

EXPENDITURES 
YEAR 	$(000) 

1989-901 	 101.1 

1990-91 	 900.1 

1991-92 	 3,377.4 

1 Biotechnology was not isolated as a discrete expenditure until 1989-90. 

1 

1 
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SECTION 3:

SUMMARY NOTES ON ACTIVITIES, EXPENDITURES AND PERSON-YEARS

IN BIOTECHNOLOGY BY DEPARTMENT/AGENCY,

FISCAL YEAR 1991-92

1





1991-92 Expenditures: 
1991-92 Person-Years: 

$22,611,700 
352.7 PYs 
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A. 	Agriculture Canada 

Activities: 

- Resource research: gene resources (intramural $2,113,300); 

- Animal research: production, reproduction, nutrition, health ($4,041,800); 

- Plant research: crop improvement, nitrogen fixation, weed, insect and disease 
biocontrol (intramural $12,845,200); 

- Food research: production, processing, nutrition, food safety (intramural 
$1,451,400); and, 

- Regulatory research: diagnostics, techniques (intramural $420,000). 

B. Atlantic Canada Opportunities Agency (ACOA) 

Activities: 

The Atlantic Canada Opportunities Agency is directly responsible for federal 
funding of small and medium-sized business and, industrial development policy 
and programs in Atlantic Canada. Innovation and technology transfer are top 
priorities of the Agency. Cooperation Agreements with Agriculture Canada, 
Fisheries and Oceans Canada, Forestry Canada, and, Energy, Mines and 
Resources Canada have biotechnology components. Also, the Innovation 
Element of the Action Program and the Fisheries Alternative Program can 
support iimovative biotechnology projects. 

C. Consumer and Corporate Affairs Canada (CCAC) 

Activities: 

- Subject to the Patent Act and Patent Office practice, applications and the 
granting of intellectual property rights (patents) in respect of any new and useful 
art, process, machine, manufacture of composition of matter, or any new and 
useful improvement in any art, process, machine, manufacture or composition of 
matter are reviewed. 



I
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Through the publication of the contents of patent documents granted and
through the patent search facilities of the Information and Technology
Exploitation Branch, information on the state of the art in any given technology
and assistance to individuals and firms in the determination of viable research
projects is disseminated.

Canada's intellectual property laws including the Patent Act are modernized and
harmonized through the use of the consultative mechanism, the Intellectual
Property Advisory Committee (IPAC). Canada's policy on IP protection is
formulated with other stakeholders for negotiation in international trade forums
such as the GATT-TRIPs and NAFTA.

The Bureau of Consumer Affairs is participating in the federal policy-making
process in the area of biotechnology to ensure that consumers'. concerns about
health and safety are given full consideration. In the absence of a clear
understanding of consumers' concerns about genetically-engineered and other
biotechnology products, the commercialization of domestic and import
biotechnology products could be unsuccessful. Establishing marketplace rules
which enable consumers to make informed choices when purchasing goods
produced through biotechnology is therefore an important objective of the
coming years. While the Bureau has initiated market watch activities, the
development of a framework that will seek to maintain consumer confidence in
genetically-engineered products and to monitor biotechnology advances is the
next step.

While no specific program operated by the Department focuses solely on biotechnology,
both the Patent Office and the Intellectual Property Review Branch devote considerable
resources to addressing the patentability of biotechnological inventions, to dissemination
of technological information, and to consideration of the most appropriate legislative
framework for the patenting of inventions in Canada.

1991-92 Expenditures: $435,000
1991-92 Person-Yems: 6.0 PYs

D. Energy, Mines and Resources Canada (EMR)

Activities:

- Metal recovery from effluent;

- Microbial degradation of pollutants;

- Passive biological mitigation of acid mine drainage;

- Immobilized fungal adsorption of uranium;
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1991-92 Erpenditures: 
1991-92 Person-Years: 

$2,841,500 
9.0 PYs 

1991-92 Erpenditures: 
1991-92 Person-Years: 

$1,626,200 
16.7 PYs 
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- Biocorrosion; and 

- Biomass Energy Program. 

The Coal Research Laboratory's work on microbial methane degradation ended at the 
end of fiscal 1988-89. This laboratory was recently renamed the Western Research 
Centre (WRC) and has begun a program involving toxicity measurement and control in 
tar sands process wastes. 

During 1990-92 CANMET developed processes for the treatment of three pollutants in 
liquid effluent that are produced by the milling industry. In addition, contracting-in 
during 1991-92 earned CANMET $43,000. 

CANMET trained six students and one person from industry in biotechnology 
procedures. One staff member also participated in a nine-month secondment to a 
Japanese biotechnology laboratory. 

During 1991-92 the CANMET biotechnology group either completed, or had under way, 
five cost recovery projects for $62,000, and is currently negotiating projects valued at 
$140,000. Ties with industry have been significantly strengthened during the past three 
years. 

E. 	Environment Canada 

Activities: 

Development of regulatory tools including ways to test for effects on nontarget 
organisms in microcosms, investigation of experimental environmental study 
endpoints, uses of markers, monitoring methods and analyses of effluent and 
investigation of resources for reviews such as the development of profiles of key 
genera and databases; 

Development of regulations for biotechnology products that fall under the 
Canadian Environmental Protection Act (CEPA); 

Continuation of the administration of BIOQUAL, the Network for 
environmental quality; and 

Research and development on methods for pollution control and degradation of 
toe& chemicals and other aspects of bioremediation including treatability studies. 
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F. External Affairs and International Trade Canada (EAITC)

Actn*ies:

International activities are supported and coordinated through a network of S&T
counsellors and technology development officers at 36 Canadian Missions
abroad.

Biotechnology is a key activity in international bilateral S&T cooperation
arrangements as well as in the Department's involvement in multilateral S&T
activities (e.g. Organization for Economic Co-operation and Development,
Human Frontier Science Program).

The Department and NRC/IRAP are jointly responsible for managing the
Technology Inflow Program, which is aimed at helping private sector
organizations acquire emerging technologies (including biotechnology) from
abroad.

The Department performs an important catalytic and coordinating function in
bringing together the science-based departments and agencies to discuss
international S&T initiatives/priorities. The Interdepartmental Committee on
International Science and Technology Relations (ICISTR), is chaired by the
Director General of the Trade Competitiveness Bureau. This Committee acts as
a forum for discussing the Canadian government's international S&T policies and
priorities.

1991-92 Biotechnology Expenditures:

There is no program specifically aimed at biotechnology but, under the Technology
Inflow.Program (TIP), the Going Global Strategy (Japan S&T Fund and Europe 1992
S&T Initiatives) and the International Partnerships Programs, resources are available for
promoting S&T collaboration in biotechnology.

The Technology Inflow Program:

The objective of the program is to promote the acquisition of foreign technologies to
develop new or improved Canadian products, processes or services within small and
medium-sized companies. The support available is 75% of eligible costs to a maximum
of $10,000. In some instances, this amount can be exceeded. The TIP can be used for
the following activities:

visits abroad (up to three representatives from small and medium-sized
enterprises);

- visits from foreign companies to transfer technology; and

visits abroad by a technology specialist to learn about new technology.
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Going Global: 

Under the "Going Global" strategy, two programs provide financial assistance to 
stimulate S&T cooperation in several areas of interest, including biotechnology: the 
Japan Science and Technology Fund (JSTF) and the Europe 1992 Science and 
Technology Initiatives. 

The JSTF supports: 

- long-term researcher exchanges with Japan; 

- short-term visits leading to the development of new projects or the advancement 
of an existing collaboration; 

- the Canadian component of a joint project; 

- bilateral workshops; and 

- language training for Canadian researchers participating in exchanges. 

The fimd has a budget of $26.5 million for fiscal years 1989-94. 

The Europe 1992 Science and Technology Initiatives support incremental costs 
associated with public and private-sector initiatives to implement joint R&D projects 
with European partners. The budget is $2.2 million for fiscal years 1989-94. 

International Partnerships Programs: 

The International Partnership Programs are measures aimed at implementing the Green 
Plan obligations in the context of the Canadian priorities of both sustainable 
development and competitiveness. The International Partnerships Programs are 
composed of three funds: 

a Multilateral Contributions and Negotiations Funds to strengthen international 
organizations conce rned with the environment to ensure they respond to 
Canadian interests. The total budget for fiscal years 1991-92 to 1996-97 is 
$31.648 million; 

a Bilateral Initiative Fund to expand bilateral environmental relations with 
countries which have a direct impact on Canada's environment. The total budget 
for fiscal years 1991-92 to 1996-97 is $10.392 million; and 

an Environmental Technology Transfer Opportunities Fund to facilitate the 
transfer of Canadian technology and expertise to other countries. The total 
budget for fiscal years 1991-92 to 1996-96 is $8.645 million. 
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G. Fisheries and Oceans Canada

Activities:

Investigation of the relationship between the levels of C-reactive Protein in fish
blood and the general level of health of cultured animals and development of an
ELISA test for an acute phase protein serum amyloid;

Research at the Centre of Disciplinary Expertise (CODE) in Biotechnology and
Genetics in Aquaculture, including:

studies on transgenic salmon;

chromosome set manipulation to induce gynogenesis, tetraploidy, etc., in
Pacific salmon; other methods to control the sex of fish;

developments of methods to accelerate the growth rate of fish;

development of methods to control maturation; and

stock identification;

- AQUATECH '91 Fisheries and Marine Biotechnology Network meeting in
Montreal, Quebec;

- AQUATECH '92 Fisheries and Marine Biotechnology Network meeting in
Halifax, Nova Scotia.

Fisheries and Oceans was also involved in training:

TYPE OF 1'RAIIVFE

Post-Doctoral Fellows

Graduate Students

Lab Technicians

Coop Students

Job Development Program

Visiting Scientists

TOTAL

'1990190

3

5

2

4

2

16

NUMBER OF PERSONS TRAIN®

1990-91

2

9

5

7

2

4

29

1991-92

5

7

4

6

2

3

27

1
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1991-92 Expenditures: $423,500 r
1991-92 Person-Yems: 7.2 PYs

I
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H. Forestry  Canada 

Activities: 

Research carried out at six regional laboratories and two institutes across 
Canada; 

Forest production: somatic embryogenesis, micropropagation, gene 
regulation and molecular genetics for tree improvement and growth 
enhancement; 

- 	Pest management: biological pest control agents, environmental fate; and 

- 	Coordination of the BIOFOR Network in forest biotechnology. 

1991-92 Expenditures: 	$4,689,000 
1991-92 Person-Years: 	59.0 PYs 

I. Health and Welfare Canada 

Activities: 

Regulation and assessment of food, dnigs, cosmetics, medical devices and 
diagnostic radiopharmaceuticals derived through biotechnology; 

Basic and applied research (molecular genetics, immuno-chemistry, 
microbiology, physiology, molecular biophysics and biochemistry, 
biomathematics) in support of regulations (dnigs, food); 

Advice to industry and other federal agencies; 

Inspection of drug plants; 

Testing of human and veterinary dnigs; 

Monitoring of health status of population and disease control; 

Evaluation of potential human health hazards of microbial pesticides; 

Development of notification regulations and assessment procedures for 
biotechnology products under CEPA (in collaboration with Environment 
Canada); and 

- 	Networking (BIONET). 

1991-92 Expenditures: 	$9,460,900 
1991-92 Person-Years: 	120.1 PYs 
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J. 	Industry, Science and Technology Canada (ISTC) - Biotechnology Directorate 

In October 1991, the Strategic Technologies Planning Division of the Policy Branch was 
reorganized for more effective functioning and coordination of government programs. 
The Biotechnology Policy Group, which had been part of the Strategic Technologies 
Directorate, was transferred to the Biotechnology Directorate, in the Chemicals and Bio-
Industries Branch. 

Activities: 

The Directorate: 

i) facilitates investment in commercial biotechnology and provides 
funding for alliances in pre-commercial biotechnology development 
projects between industry and other interested partners, including 
universities and other research organizations. The major vehicle for 
this effort is the Strategic Technologies Program (STP) which was 
created in 1989; 

ii) plays an advocacy role for the Canadian biotechnology industry with 
federal government regulators, and international bodies, such as the 
Organization for Economic Co-operation and Development and the 
European Economic Community; 

iii) administers the National Biotechnology Strategy (NBS) with 
responsibility for: co-ordinating the biotechnology research of the 
federal departments and agencies, maintaining a strong research 
base for the development of biotechnology, increasing the supply of 
highly qualified personnel, enhancing scientific cooperation and 
technology transfer between government, university laboratories and 
industry, supporting research and the development of regulations for 
the products and processes of biotechnology, and encouraging 
networking across industry, academia and government through eight 
National Biotechnology Networks; and 

iv) has responsibility for providing Secretariat services for the 
Interdepartmental Committee on Biotechnology and its sub-groups, 
the Biotechnology Coordinating Group, the Sub-Group on Safety 
and Regulations in Biotechnology and the eight National 
Biotechnology Strategy Networks. 

The NBS funds, $11.9 million allocated directly to departments from 
Treasury Board, are represented in the various reports from the 
departments in this document. The funding ISTC receives is used to 
provide Secretariat services for the Interdepartmental Committees as well 
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as coordinating and assisting the regulatory departments with special 
activities, such as the publication "Biotechnology Regulations: A Users' 
Guide." 

A member of the Directorate is the lead for the Canadian delegation to 
National Group of Experts on Safety in Biotechnology, OECD. NBS funds 
held by ISTC help to defray travel costs of the members. 

An evaluation of the NBS carried out in 1991 by an outside consultant 
indicated that the Strategy has been very worthwhile and that the Networks 
have been very successful. The consultant suggested that a change in focus, 
such as towards increasing expenditures for research into regulations, may 
be appropriate at this time. 

A principal responsibility is providing Secretariat services for the National 
Biotechnology Advisory Committee (NBAC), a group of senior 
businessmen and academics who provide advice to the Minister for 
Science. 

Established in 1983, the NBAC was restructured in May 1989 and charged 
with a mission to create a national biotechnology business strategy for 
Canada. The Committee has produced two major reports in the last two 
years: i) the Fourth Report, 1989-90, sub-titled, "Towards A National 
Biotechnology Business Strategy: The Process"; and ii) the Fifth Report, 
1991, "National Biotechnology Business Strategy: Capturing Competitive 
Advantage for Canada". Additional supplementary reports were also 
produced in conjunction with the above reports. 

Over the past two years, the NBAC has met in Toronto, Calgary, Montreal 
and Ottawa. In addition, there have been meetings of the Steering 
Committee and Worldng Groups in the areas of Intellectual Property and 
Regulations, Finance, Agri-business and Food, Waste Treatment, and 
Forestry, held in Toronto, Vancouver, Burlington and Ottawa. 

Committee members have been meeting with various ministers and senior 
management officials regarding relevant recommendations in the Business 
Strategy. They have also been meeting with stakeholders across Canada in 
the financial community, various provincial ministries, research 
organizations, universities, and Cabinet committees in order to inform 
them of the recommendations and to seek support in their implementation. 

1991-92 Expenditures: 	$5,094,900 
1991-92 Person-Years: 	11.0 PYs 
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K.

Acdvities:

International Development Research Centre

Scientific and technical research into the needs of developing countries was
supported.

Areas in which Canadian institutions receive support include plant
breeding, animal genetics, fish culture, waste treatment, medicine and
information science (relating to biotechnology activities).

Of 21 projects supported in biotechnology between 1989-90 and 1992-93,
eight have involved Canadian institutions, specifically five universities and
one hospital. The total IDRC expenditure for biotechnology research
during this period was just over $5 million CAD, of which over 20% was
spent in Canadian institutions.

Expendilures: $1,332,379

L. Investment Canada

Activities:

All activities were to assist Canadian firms in forming partnerships with foreign firms.
These partnerships usually involved a mixture of investment, trade and technology
considerations:

promotion of Canadian firms in Europe with a view to forming investment,
joint ventures and alliances;

organization of a major promotion event at the Association of
Biotechnology Companies' Conference (U.S.) in Toronto;

support for biotechnology missions;

development of biotechnology investment prospecting kit which is part of a
project to attract foreign investment in Canada and strategic alliances with
Canadian firms and institutes; and

development of support for the Bio-Recognition conference.

1991-92 Fapenditures: $160,000
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M. 	Labour Canada 

Activities: 

Labour Canada established the Occupational Safety and Health (OSH) Steering 
Committee on Biotechnology in 1989. This is a stakeholder Committee with 
representatives from industry, organized labour, academia, provincial governments and 
the federal govemment. The Committee organized a symposium on the OSH aspects of 
biotechnology in March 1991 in Montreal. 

The proceedings of the symposium are being printed. Also, based on the discussions 
during the symposium, the Steering Committee drafted a list of concerns, and priorized 
them. Utilizing the funds obtained through the National Biotechnology Strategy Fund, 
contracts have been awarded to study some of the high priority concerns. 

The topics under study are: 

assessing potential risks to the health of workers from biological agents 
(natural or modified) in workplaces; 

the potential risk to the health of workers from contamination of products 
peculiar to biotechnological processes, e.g. tryptophan; 

the carcinogenicity of oncogenes and the potential risks to workers who 
might be handling them; and 

potential adverse health effects from polymerize chain reaction processes. 

1991-92 Expenditures: 	$72,000 
1991-92 Person-Years: 	0.3 PYs 

N. 

Activities: 

Medical Research Council (MRC) 

The one formal mechanism to encourage and support research and training in 
biotechnology is through the Grants Program. 

1991-92 Expenditures: 	$51,210,000 
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O. 

Activities: 

National Defence (DND) 

The Defence and Civil Institute of Environmental Medicine (DCIEM), North 
York (Toronto), Ontario, undertook: 

Research relating to biomedical aspects of health hazards in Canadian 
Forces operational environments, particularly with respect to toxic 
contaminants in confined work spaces; liposome delivery of prophylactic 
and therapeutic drugs and biologics; and trauma immunology and 
biochemistry; 

Fundamental and applied research in imrnunology, liposome architecture 
and metabolism, mass spectrometry, toxicology, biochemistry, and industrial 
hygiene; and 

Advice to National Defence Headquarters, other government departments, 
and national agencies. 

1991-92 Expenditures: 	$600,000 
1991-92 Person-Years: 	5.0 PYs 

P. 

Activities: 

National Research Council Canada (NRC) 

The NRC's Biotechnology Program emphasizes strategic or generic 
research with a broad range of industrial applications. This research 
bridges the gap between basic science and the kind of applied research 
done in industry to develop specific products. 

The heart of the program is the leading-edge R&D work performed at the 
Plant Biotechnology Institute (PBI) in Saskatoon, the Institute for 
Biological Science (IBS) in Ottawa, the Biotechnology Research Institute 
(BRI) in Montreal, and the Institute for Marine Biosciences (IMB) in 
Halifax. 

PBI focuses on the biotechnology of plants; IBS performs frontier research 
in mammalian systems, BRI links itself with industry, and IMB 
concentrates on marine organisms and the environment. 
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These four divisions employ over 700 scientists, engineers and support
personnel.

1991-92 Expenditures: $25,533,000
1991-92 Person-Years: 544.0 PYs

Q. Natural Sciences and Engineering Research Council (NSERC)

Activiiies:

There are five grant programs directly related to biotechnology:

- Operating Grants Program (individual and team);

- Infrastructure Grants Program;

- Strategic Grants Program;

- University Research Fellowships Program in animal biology, cell biology
and genetics, and plant biology and chemistry; and

- Research Partnerships Program, which includes industrial research chairs
and cooperative R&D projects.

1991-92 Expenditures: $27,129,000

R. Western Economic Diversification Canada (WD)

Activilies:

The Department's mandate is to work towards the broadening of the
economic base of Western Canada, and to act as an advocate for the
region.

Under the Western Diversification Program (WDP), assistance comes in
the form of contributions. The amount of funding, as well as terms and
conditions, varies from project to project and is subject to audit.
Businesses of all sizes are eligible to apply.

I
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The National Agricultural Biotechnology Initiative (NABI) was 
implemented in September 1988 as a joint initiative of the federal 
govenunent and the four western provinces. 

Up to $50 million ($25 million from the federal govenunent through WD, 
plus contributions from provincial governments) is available to help support 
the commercialization of agricultural biotechnology. 

1991-92 Expenditures: 	$3,377,376 
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FUTURE ACTIVMES IN BIOTECHNOLOGY 

Agriculture Canada will continue research on applications of biotechnology to crop and 
livestock production and protection, food quality and nutrition and sustainability of the 
agricultural sector. 

The Atlantic Canada Opportunities Agency, working in close cooperation with 
federal/provincial governments and with the private sector, will continue to be directly 
responsible for federal funding of small and medium-sized businesses and industrial 
development policy and programs in the Atlantic region. The Agency is evaluating 
biotechnology as a future strategic technology initiative. 

Consumer and Corporate Affairs Canada, proposes to continue its activities in 1992-93 
in the area of biotechnology and undertake a number of new initiatives. The 
Department intends to begin policy development work, including extensive research and 
consultations, on issues associated with the patenting of lifeforms. In addition, research 
will be undertaken to develop a clear understanding of consumer concerns and 
perceptions about biotechnological products. 

Energy, Mines and Resources Canada will continue to work with industry through the 
BIOMINET Network. The Canada Centre for Mineral and Energy Technology 
(CANMET) has initiated a research program on biotechnology applications in fossil fuels 
and, through both in-house activities and contracts, is supporting research in treatment of 
refining wastes, microbial enhanced oil production and stress crack corrosion related to 
pipelines. 

Environment Canada continues to work toward having in place a regulatory system 
under the Canadian Environment Protection Act for biotechnology products and uses not 
covered under existing legislation. These include microorganisms for bioremediation, 
enhanced oil recovery, metal recovery and pollution control. Environment Canada will 
continue to investigate regulatory tools needed for testing the environmental impact of 
biotechnology products including the importance of identification and concept of 
familiarity; and will continue to develop endpoints for specific testing requirements such 
as nontarget testing, fate testing, effects on natural cycles, gene transfer and genetic 
stability. Environment Canada will also continue research into the use of 
microorganisms in bioremediation of tœcic chemicals and the protocols required to test 
product efficacy. 
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External Affairs and International Trade Canada will continue to support international
S&T cooperation by allocating resources into its Going Global Strategy (Japan Strategic
Technology Fund and Europe 1992 S&T Initiatives), the Technology Inflow Program and
the International Partnerships Programme of the Green Plan.

Forestry Canada will focus future activities in biotechnology mainly on tree improvement
programs; biocontrol agents; technology development in somatic embryogenesis;
micropropagation; gene regulation; gene transfer; and gene libraries. This will involve
legislative, regulatory, and impact aspects of this technology. Protocols will be developed
to assess the environmental fate of biotechnology products in forest ecosystems.

Health and Welfare Canada will direct activities towards: modern analytical and
biochemical techniques and methodologies for safety, efficacy and quality assessment of
biotechnology produced food, drugs, therapeutic agents, microbial pesticides and
biotechnology microorganisms reported under CEPA for use in industrial and
environmental applications; new approaches to disease control; an understanding of the
genetic and biochemical basis of disease; and policy in support of regulations for health
care products.

Industry, Science and Technology will continue the following roles:

• Advocacy: as an advocate for industry in the field of biotechnology, ISTC will
support efforts to resolve horizontal issues, such as the need for a more
appropriate regulatory framework for biotechnology, intellectual property
protection, problems of access to venture capital in all stages of company
development, and insufficient numbers of highly qualified human resources. All
of these factors are impeding the successful development, commercialization and
marketing of biotechnology.

• Risk Sharing: funding from the STP and other programs such as TOP will
continue to support and stimulate the Canadian biotechnology industry.

• International Links: ISTC will help to promote Canada's biotechnology profile as
well as Canadian biotechnology firms internationally and will use the brokerage
system and focused initiatives to facilitate commercial opportunities between
Canada and the rest of the world through missions to Canada, one-on-one and
case-by-case, and joint venture initiatives.

• Canada has recently initiated a Canadian Human Genome Program, which will be
a part of the International Human Genome effort.

1
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• Liaison-Secretariat Support: ISTC will continue its role in chairing the 
Interdepartmental Committee on Biotechnology and the various sub-committees. 
In addition, a mechanism for effectively monitoring the NBS Fund will be devised 
during the 1993-94 fiscal year. 

ISTC vvill support and guide the activities of the NBAC, as the Committee 
continues to seek the ways and means to implement the recommendations in its 
Fifth Report. New initiatives in other sectors such as aquaculture, mining and 
energy were planned at the Fall 1992 meeting of the Committee, in Winnipeg. 

• Initiatives in the various sectors of ISTC, such as forestry, mining, pharmaceuticals 
and health care will have an increasing component involving biotechnology. 

Investment Canada will continue to promote the development of Canada's biotechnology 
industry by promoting a variety of strategic alliances such as inward investment, joint 
ventures, licensing agreements, collaborative research, technology inflow and 
commercialization. 

Labour Canada's activities will be governed by the Occupational Safety and Health 
(OSH) Steering Committee on Biotechnology. It is expected that the Committee will 
promote discussion of specific issues of concern, possibly on a regional or sectoral basis. 

National Defence will continue to develop biotechnologies for the rapid 
identification/detection of chemical and biological (CB) agents, infectious 
microorganisms and toxins. In addition, the application of this technology to the delivery 
of therapeutic drugs will be investigated as will the use of the products of biotechnology 
for the removal/destruction of CB agents. 

The National Research Council's mandate in biotechnology is to carry out research and 
development in collaboration with Canadian industries, universities and other 
government agencies to support national socioeconomic objectives. NRC does this 
through the integrated efforts of four institutes located across Canada: the Plant 
Biotechnology Institute in Saskatoon, Saskatchewan, the Institute for Biotechnological 
Sciences in Ottawa, Ontario, the Biotechnology Research Institute in Montreal, Quebec, 
and the Institute for Marine Biosciences in Halifax, Nova Scotia. 

The Plant Biotechnology Institute focuses research on agriculture, forestry and the plant 
industries, doing research aimed at producing novel crop and forest plants and 
generating enabling technologies for testing these plants. These efforts are supported by 
the Institute's modern Transgenic Plant Facility. 
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The Institute for Biological Sciences performs frontier research in mammalian cell 
biosciences. The Institute's multidisciplinary approach, which covers areas such as 
protein engineering, structural immunobiology, and molecular \ cell biology, is aimed at 
supporting the pharmaceutical and health industries. 

The Biotechnology Research Institute concentrates its efforts in biochemical and 
molecular engineering, linking its aims to the market objectives of a broad cross-section 
of industry, environmental, forestry, agricultural, food, and pharmaceutical companies. 
Its is supported in its efforts by a state-of-the-art pilot plant equipped with a clean room 
and other Good Industrial Large Scale Practices and Good Manufacturing Facilities. 

The Institute for Marine Biosciences concentrates its efforts on the utilization of marine 
resources and the protection of the marine environment. Research ranges from 
analytical and organic chemistry through to the biochemistry and biology of marine 
organisms. It is a world leader in the development of marine analytical standards and 
reference materials, and operates one of Canada's largest aquaculture research stations. 

The Natural Sciences and Engineering Research Council Of Canada will continue to 
assist in the promotion and maintenance of a base of high-quality biotechnology research 
and in the provision and development of highly qualified biotechnology personnel. In 
addition, the council will maintain the area of biotechnology in its Strategic Grants 
Program, which promotes targeted research in selected fields of national importance. It 
will also continue to promote research partnerships among university, industrial and 
government biotechnology laboratories. 

Western Economic Diversification Canada recognized that certain elements of the 
National Agricultural Biotechnology Initiative program needed to be redesigned in order 
to increase its e ffectiveness. Effective September 6, 1991 the following changes were 
implemented: agreement extended from September 30, 1991 to March 31, 1994; 
government assistance for projects no longer need to be cost shared on a 50% federal 
government and 50% provincial government basis; gove rnment assistance to eligible 
projects can be either funded jointly or funded by either level of government. Also, 
biotechnology projects from other sectors outside of agriculture can be considered in 
cases where there is a strong link to agriculture. 
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ANNEX 1

BIOTECHNOLOGY ACTIVITIES BY SECTOR
AND DEPARTMENT/AGENCY

Sector Agriculture

DEPARTMENT/
1989-90 1990-91 1991-92 %

Change
AGENCY $(000) % of

Total
$(000) % of Total % Change $(000) % of

Total
% Change

3 Ye
Over

ars

Agriculture 9,331.0 59.0 13,551.6 68.5 45.2 13,280.4 70.1 -2.0 42.3

EMR

Environment

Fisheries

Forestry

H&W

Labour

NRC 4,364.0 27.6 4,282.0 21.6 -1.9 4,224.0 22.3 -1.4 -3.2

NRC/IRAP 2,130.3 133 1,951.3 9.9 -8.4 1,449.4 7.6 -25.7 -32.0

TOTAL 15,825.3 100.0 19,784.9 100.0 25.0 18,953.8 100.0 4.2 19.8

Sector Animal Development

DEPARTMENT/
1989-90 1990-91 1991-92 %

Change
AGENCY $(000) % of Total $(000) % of Total % Change $(000) % of Total % Change Over

3 Years

Agriculture 3,049.2 100.0 3,589.2 100.0 17.7 4,304.0 100.0 19.9 41.2

EMR

Environment

Fisheries

Forestry

H&W

Labour

NRC

NRC/IRAP

TOTAL 3,049.2 100.0 3,559.2 100.0 17.7 4,304.0 100.0 19.9 41.2

1
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BIOTECHNOLOGY ACTIVITIES BY SECTOR 
AND DEPARTMENT/AGENCY 

ANNEX 1 (cont'd) 

Aquaculture/Fisheries Sector 

Change 
Over 

3 Years 

DEPARTMENT/ 
AGENCY % of Total % Change $(000) % Change % of Total $(000) % of Total $(000) 

Agriculture 

EMR 

Environment 

-6.2 49.0 10.0 4233 58.7 451.6 12.1 6.4 284.2 Fisheries 

Forestry 

H&W 

Labour 

-11.9 82.5 17.6 3,495.0 -25.1 79.5 89.7 2,972.0 3,968.0 NRC 

0.9 84.4 73 316.2 823 8.4 3133 3.9 NRC/IRAP 1713 

-4.3 100.0 13.3 4,234.7 -153 100.0 3,737.1 100.0 4,423.7 TOTAL 

Biomass Energy/Bio-Energy Sector 

Change 
Over 

3 Years 

DEPARTMENT/ 
AGENCY % of Total % Change $(000) % Change % of Total $(000) % of Total $(000) 

Agriculture 

5.2 100.0 -4.1 2,081.8 9.8 2,171.7 100.0 1,978.1 100.0 EMR 

Environment 

Fisheries 

Forestry 

H&W 

Labour 

NRC 

NRC/IRAP 

5.2 -4.1 2,081.8 100.0 2,171.7 100.0 9.8 1,978.1 100.0 TOTAL 
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ANNEX 1 (cont'd)

BIOTECHNOLOGY ACTIVITIES BY SECTOR
AND DEPARTMENT/AGENCY

Sector Environment

DEPARTMENT/
1i984-90. .::. 1990-91 1991-92 %

Chan e
AGENCY $(000) % of Total $(000) % of Total % Change $(000) % of Total % Change

g
Over

3 Years

Agriculture

EMR 146.0 9.0 320.0 14.8 119.2 335.0 18.6 4.7 129.5

Environment 1,197.0 73.9 1,660.2 76.7 38.7 1,432.2 79.4 -13.7 19.6

Fisheries

Forestry

H&W

Labour

NRC

NRC/IRAP 277.0 17.1 184.2 83 -33.5 35.9 2.0 -805 -87.0

TOTAL 1,620.0 100.0 2,164.4 100.0 33.6 1,803.1 100.0 -22.2 11.3

Sector Food

DEPARTMENT/
1989-90 1990-91 1991-92 %

Change
AGENCY $(000) % of Total $(000) % of Total % Change $(000) % of Total % Change Over

3 Years

Agriculture 1,361.6 593 1,566.2 66.2 15.0 1,601.6 77.5 2.3 17.6

EMR

Environment

Fisheries

Forestry

H&W

Labour

NRC

NRC/IRAP 927.4 403 799.8 33.8 -13.8 465.4 223 -41.8 49.8

TOTAL 2,289.0 100.0 2,366.0 100.0 3.4 2,067.0 100.0 -12.6 -9.7

1
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BIOTECHNOLOGY ACTIVITIES, BY SECTOR 
AND DEPARTMENT/AGENCY 

1991192  

ANNEX 1 (cont'd) 

Forestry Sector 

Change 
Over 

3 Years 

DEPARTMENT/ 
AGENCY % of Total % Change % Change $(000) % of Total % of Total $(000) $(000) 

Agriculture 

EMR 

Environment 

Fisheries 

94.9 15.3 21.2 4,689.0 5.1 96.1 4,067.0 98.4 3,870.0 Forestry 

H&W 

Labour 

NRC 

53.5 301.0 5.1 250.6 3.9 161.3 163.3 NRC/IRAP 623 1.6 

16.8 25.6 100.0 7.6 4,939.6 100.0 100.0 4,230.3 3,9323 TOTAL 

Health and Safety Sector 
•1989.e 	. 

DEPARTMENT/ 
AGENCY 

Change  
Over 

3 Years $(000) % of Total % Change % Change $(000) % of Total $(000) % of Total 

Agriculture 

EMR 

Environment 

Fisheries 

Forestry 

25.0 81.6 133 9,283.7 79.9 10.2 10,535.0 8,426.8 713 H&W 

72.0 0.6 0.0 227.3 0.2 72.0 0.6 227.3 22.0 Labour 

NRC 

-31.9 NRC/IRAP 28.5 2,266.3 19.5 2,290.8 17.8 1.1 3,365.4 -32.7 

TOTAL 11,814.2 100.0 11,622.0 100.0 -1.6 12,897.8 100.0 9.2 11.0 
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BIOTECHNOLOGY ACTIVITIES BY SECTOR 
AND DEPARTMENT/AGENCY 

ANNEX 1 (cont'd) 

Sector Mining 

$(000) $(000) $(000) 

DEPARTMENT/ 
AGENCY % Change % of Total % Change 

Change 
Over 

3 Years 
% of Total % of Total 

Agriculture 

EMR 546.7 100.0 525.6 100.0 -3.9 357.9 100.0 -31.9 -34.5 

Environment 

Fisheries 

Forestry 

H&W 

Labour 

NRC 

NRC/IRAP 

TOTAL 546.7 100.0 525.6 100.0 -3.9 357.9 100.0 -31.9 -34.5 

Sector Pulp/Paper 

DEPARTMENT/ 
AGENCY 

Change 
Over 

3 Years 
% of Total $(000) % of Total % of Total $(000) % Change $(000) % Change 

Agriculture 

EMR 

Environment 57.3 87.6 125.3 89.1 118.7 194 54.8 100.0 238.6 

Fisheries 

Forestry 

H&W 

Labour 

NRC 

NRC/IRAP 12.4 8.1 15.4 10.9 90.1 

TOTAL 65.4 100.0 140.7 100.0 115.1 194 100.0 37.9 196.6 
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ANNEX II 

FEDERAL GOVERNMENT CONTACTS IN BIOTECHNOLOGY 

1. Agriculture Canada 

Dr. Brian Morrissey 
Assistant Deputy Minister 
Research Branch 
Sir John Carling Building, Room 761 
930 Carling Avenue 
Ottawa, Ontario 
KlA 005 
(613) 995-7084 

Dr. Jean Hollebone 
Director, Biotechnology Coordination 
Food Production and Inspection Branch 
Ottawa, Ontario 
KlA 005 
(613) 993-4544 

Dr.  Dalla Kudirka 
Special Advisor, Biotechnology 
Research Coordination Directorate 
Sir John Carling Building 
930 Carling Avenue, 7th Floor 
Ottawa, Ontario 
KlA 005 
(613) 995-7084 

Dr. Les Barran (BIOREM) 
Research Scientist, Plant Research Centre 
K.W. Neatby Building, Room 2045 
960 Carling Avenue 
Ottawa, Ontario 
KlA 006 
(613) 995-3700 

Dr. Ann Fraser (BIONET) 
Director of Research 
Animal and Plant Health Directorate 
3851 Fallowfield Road 
Nepean, Ontario 
K2H 8P9 
(613) 998-9320 

Dr. Allan Grunder (BIOZOOTECH) 
Research Scientist, Biotechnology Group 
Animal Research Centre 
CEF, Building 34 
Ottawa, Ontario 
KlA 006 
(613) 993-6002 

Dr. Jasbir Singh (BIOCROP) 
Chairman, Biotechnology Program 
Plant Research Centre 
K.W. Neatby Building, Room 2035 
960 Carling Avenue 
Ottawa, Ontario 
KlA 006 
(613) 995-3700 

2. Atlantic Canada Opportunities Agency 
(ACOA) 

HEAD OFFICE 

Mr. Alan Miller, P. Eng. 
Product Manager, Innovation/Environment 
The Blue Cross Centre 
644 Main Street 
P.O. Box 6051 
Moncton, New Brunswick 
ElC 9J8 
(506) 851-2470 or 
1 (800) 561-7862 (Toll Free) 

NEW BRUNSWICK 

Mr. Brad Sawlor 
Manager, Business Program 
570 Queen Street 
P.O. Box 578 
Fredericton, New Brunswick 
E3B 5A6 
(506) 452-3186 or 
1 (800) 561-4030 (Toll Free) 
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NEWFOUNDLAND 

Mr. Paul Mills 
Director, Provincial and Federal Programs 
Atlantic Place, Suite 801 
215 Water Street 
P.O. Box 1060, Station C 
St. John's, Newfoundland 
AlC 5M5 
(709) 772-2455 or 
1 (800) 563-5766 (Toll Free) 

NOVA SCOTIA 

Mr. Roland Mach/Pis 
Director General, Business Development 
Central Guaranty Trust Tower, Suite 600 
1801 Hollis Street 
P.O. Box 2284, Station M 
Halifax, Nova Scotia 
B3J 3C8 
(902) 426-4389 or 
1 (800) 565-1228 (Toll Free) 

Mr. Mike Kelly 
Director, Technolou Sector 
Commerce Tower, 4th  Floor 
15 Dorchester Street 
P.O. Box 1750 
Sydney, Nova Scotia 
B1P 6T7 
(902) 564-3615 or 
1 (800) 565-9460 (Foll Free) 

PRINCE EDWARD ISLAND 

Mr. Geoffrey Allen 
Cooperation Officer 
75 Fitzroy Street, 3":1  Floor 
Charlottetown, Prince Edward Island 
CIA 1R6 
(902) 566-7213 or 
1 (800) 565-0228 (Foll Free) 

OTTAWA 

Mr. Douglas Robertson 
Senior Policy Analyst, Policy Advocacy and 
Coordination 

60 Queen Street, 4th  Floor 
P.O. Box 1667, Station B 
Ottawa, Ontario 
K1P 5R5 
(613) 941-4978 

3. Consumer and Corporate Affairs (CCAC) 

Mr. Morris Rosenberg 
Assistant Deputy Minister 
Bureau of Corporate Affairs and Legislative Policy 
Place du Portage - Phase I, 24`h  Floor 
50 Victoria Street 
Hull, Quebec 
KlA 0C9 
(613) 953-6702 

Ms. Christine L. Blain 
Director, Intellectual Property and Review Branch 
Legislative Review Directorate 
Place du Portage - Phase I, 24th  Floor 
50 Victoria Street 
Hull, Quebec 
KlA 0C9 
(613) 953-7845 

Dr. Morley Brownstein 
Chief, Workplace Hazardous Materials 
Information Systems 

Place du Portage, Phase I, 17`11  Floor 
Hull, Quebec 
KlA 0C9 
(613) 953-3080 

Dr. Effat Maher 
Project Officer, Intellectual Property Directorate 
Place du Portage - Phase I, 24th  Floor 
50 Victoria Street 
Hull, Quebec 
KlA 0C9 
(613) 997-7243 

4. Energy, Mines and Ressources (EMR) 

Mr. Marc Denis Everell 
Assistant Deputy Minister 
Mineral and Energy Technology 
580 Booth Street, 20th  Floor 
Ottawa, Ontario 
KlA 0E4 
(613) 992-9983 

Dr. Andrew J. Oliver 
Manager, Environmental Laboratory 
CANMET 
555 Booth Street, Room 261 
Ottawa, Ontario 
KlA 0G1 
(613) 996-5619 
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Mr. Doug Gould (BIOMINET)
Research Scientist, Mineral Sciences Laboratory
CANMET
555 Booth Street, Room 319
Ottawa, Ontario
K1A OG1
(613) 992-1885

Dr. Albert George
Head, Bitumen and Oil Recovery Section
Energy Research Laboratories
Bells Corners Laboratory
Ottawa, Ontario
K1A OG1
(613) 996-5142

Mr. J. Robert
Chief, Bioenergy Supply Technology
Bioenergy Development Program
Renewable Energy Division
Coal and Alternative Energy Branch
460 O'Connor Street, Room 624
Ottawa, Ontario
K1A OE4
(613) 996-6195

Dr. T. David Brown
Director, Coal Research Laboratories
P.O. Bag 1280
Devon, Alberta
TOC 1E0
(403) 987-8214

5. Environment Canada (DOE)

Mr. Peter Higgins
Assistant Deputy Minister
Conservation and Protection
Place Vincent Massey, 15t° Floor
351 St. Joseph Blvd.
Hull, Quebec
KIA OH3
(819) 997-1575

Mr. Des Mahon
Chief, New Substances Division
Commercial Chemicals Branch
Environment Canada
14th Floor, Place Vincent Massey
351 St. Joseph Blvd.
Hull, Quebec
K1A OG3
(819) 9974336
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Mr. Glenn Allard (BIOQUAL)
Director, Technology Development and
Technical Services Branch

Environmental Protection Directorate
Asticou Centre
241 Cité des Jeunes, Unit 100
Hull, Quebec
KIA 0H3
(819) 953-3090

Wastewater Technology Centre

Dr. Bruce Jank
Chief Executive Officer
867 Lakeshore Road
P.O. Box 5068
Burlington, Ontario
L7R 4L7
(416) 336-4740

Dr. Henryk Melcer
Manager, Biological Processes Division
867 Lakeshore Road
P.O. Box 5068
Burlington, Ontario
L7R 4L7
(416) 336-4546

Mr. H. Campbell
Manager, Residue Management Processes Division
867 Lakeshore Road
P.O. Box 5068
Burlington, Ontario
L7R 4L7
(416) 336-4720

Environmental Protection - Quebec

Mr. C. Blaise
Research Biologist
1001 Pierre-Dupuis Street
Longueuil, Quebec
J4K lA1
(514) 651-6862

1
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6. External Affairs and International 'Trade 	9. Fisheries and Oceans Canada 
(EAITC) 

Mr. George Shannon 
Director, Science and Technology Division (EMS) 
Lester B. Pearson Building 
Tower C, 5th  Floor 
125 Sussex Drive 
Ottawa, Ontario 
KlA 0G2 
(613) 996-0675 

Dr. Victor Bradley 
Deputy Director 
Science and Technology Division (EMS) 
Lester B. Pearson Building 
Tower C, 5th  Floor 
125 Sussex Drive 
Ottawa, Ontario 
KlA 0G2 
(613) 996-4819 

7. Federal Economic Development Initiative in 
Northern Ontario (FedNor) 

Mr. Thomas Tucker 
Director, Programs 
FedNor Secretariat 
302 Queen Street East 
Sault Ste. Marie, Ontario 
P6A 1Z1 
(705) 942-1327 

8. Federal Office of Regional Development 
(Quebec) (FORDQ) 

Mr. Jules Halin 
Acting Director, Liaison and Regional Advocacy 
Place du Portage, Phase H 
165 Hôtel de Ville 
P.O. Box 1110, Station B 
Hull, Quebec 
J8X 3X5 
(819) 997-2622 

Ms. Iola Price 
Director, Aquaculture and Resource 
Development Branch 

Biological Sciences Directorate 
200 Kent Street, Room 1250 
Ottawa, Ontario 
KlA 0E6 
(613) 990-0275 

Dr. Edward Donaldson 
Head, Fish Culture Research Section 
West Vancouver Laboratory 
4160 Marine Drive 
West Vancouver, British Columbia 
V7V 1N6 
(614) 666-7928 

10. Forestry Canada 

Mr. Fred Johnson 
Director, Technology Development and 
Commercialization 

Science and Sustainable Development 
351 St. Joseph Blvd. 
Hull, Quebec 
KlA 1G5 
(613) 997-1107 

Ms. Marie-France Lamarche 
Biotechnology Coordinator 
351 St. Joseph Blvd. 
Hull, Quebec 
KlA 1G5 
(613) 997-1107 

Dr. William Chelialc (BIOFOR) 
Director, Biorational Control Agents 
Forest Pest Management Institute 
1219 Queen Street West 
P.O. Box 490 
Sault Ste. Marie, Ontario 
P6A 5M7 
(705) 949-9461 
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11. Health and Welfare Canada 

Mr. Kent Foster 
Assistant Deputy Minister 
Health Protection Branch 
Health Protection Building, Room 116 
Tunney's Pasture 
Ottawa, Ontario 
KlA OL2 
(613) 957-1804 

Ms. Susan Hasnain 
Biotechnology Officer 
Health Protection Branch 
Health Protection Building 
Room 1-11 
Tunney's Pasture 
Ottawa, Ontario 
KlA OU 
(613) 957-0298 

Drags  Directorate 

Dr. Keith Bailey 
Director, Bureau of Drug Research 
Sir Frederick G. Banting Research Centre, 3rd  Floor 
Tunney's Pasture 
Ottawa, Ontario 
KlA OL2 
(613) 957-1058 

Bureau of Biologics 

Dr. Wark Boucher 
Director, Bureau of Biologics 
Building 10, Room 251 
Tunney's Pasture 
Ottawa, Ontario 
KlA OU 
(613) 957-8065 

Food Directorate 

Dr. Sol W. Gunner 
Director General 
Health Protection Building, Room 120 
Holland Avenue 
Tunney's Pasture 
Ottawa, Ontario 
KlA OU 
(613) 957-1820 

Laboratory  Centre for Disease Control 

Dr. Fraser Ashton 
A/Director, Bureau of Microbiology 
LCDC Building 
Tunney's Pasture 
Ottawa, Ontario 
KlA OU 
(613) 957-1329 

Environmental Health Directorate 

Dr. P. Toft 
Director, Bureau of Chemical Hazards 
Environmental Health Centre 
Tunney's Pasture 
Ottawa, Ontario 
KlA OU 
(613) 957-3133 

12. Industry, Science and Technology Canada 
(ISTC) 

Mr. W.E.R. Little 
Senior Assistant Deputy Minister 
Industry, Technology and Regional Operations 
le Floor, East Tower 
235 Queen Street 
Ottawa, Ontario 
KlA OHS 
(613) 954-3405 

Dr. Elizabeth Dickson 
Director General 
Chemicals and Bio-Industries Branch 
9`h  Floor, East Tower 
235 Queen Street 
Ottawa, Ontario 
KlA OH5 
(613) 954-3138 

Biotechnology Directorate 

Ms. Carol Cheffms 
Director 
(613) 954-3042 

Dr. Terry Walker 
Special Advisor 
(613) 941-0613 

Ms. Elizabeth Bowen 
Senior Industry Development Officer 
(613) 954-3064 



Mr. Dalton Tamney 
Suite 401 
119-4th Avenue South 
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