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Canadian Angel Investment (2016)  

Number of angel groups:    34
Number of Investments:    418
Total Angel Investment:  $157.2 M

Canadian Angel Investment (2016)  

Number of angel groups:    34
Number of Investments:    418
Total Angel Investment:  $157.2 M

Private Equity (2016)
Private Equity invested in Canadian companies in 2015: $13,7B
Number of deals (venture capital rounds): 536 total

     Oil & Gas, Power: (32%) $4,393 M (41 deals)    (down 49%)
     ICT:  (18%) $2,515 M (65 deals)
     Cleantech: (14%) $1,692 M (25 deals)    (up 200%)
     Agri-Forestry: (10%) $1,421 M (49 deals)
     Other: (25%) $3,360 M (356 deals)
Source: Canadian Venture Capital & Private Equity Association (2017)
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Canadian Venture Capital (2016)
Venture Capital invested in Canadian companies in 2015: $3,2B
Number of deals (venture capital rounds): 530 total

     ICT:              $1,974 M 330 deals)
     Life Sciences: $730 M (103 deals)
     Cleantech: $208 M   (43 deals)
     Agri-Business: $186 M   (27 deals)
     Other (includes Oil & Gas): $124 M   (27 deals)
Source: Canadian Venture Capital & Private Equity Association (2017)
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Money: $1,023 M for Contract Research from Firms

     $30 M for Oil and Gas R&D (2016)

Money: $1,023 M for Contract Research from Firms

     $30 M for Oil and Gas R&D (2016)

People: 516 K Grads/yr 

Architecture, Engineering And Related 

Technologies (Uni 28,000 K, Colleges 34,000 K)

People: 516 K Grads/yr 
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Technologies (Uni 28,000 K, Colleges 34,000 K)

Information: $12 B 

IP Imports

Information: $12 B 

IP ImportsVenture Capital: $3.2 BVenture Capital: $3.2 B

Money: $26 B Provincial Corporate Income Taxes (2016)

$101B in Prov Personal Income Taxes from Private Sector (2016)

Money: $26 B Provincial Corporate Income Taxes (2016)

$101B in Prov Personal Income Taxes from Private Sector (2016)

Money: $311 M to 

Support Private Sector

Innovation Including 

Advice (2015) 

Money: $311 M to 

Support Private Sector

Innovation Including 

Advice (2015) 

$3,165 M SR&ED (2016)$3,165 M SR&ED (2016)

Canada s Oil & Gas Innovation Ecosystem (2017)
Canada
Total Population: 36,286,400 (StatCan, 2016)Total Population: 36,286,400 (StatCan, 2016)

Gross Domestic Product

Gross Domestic Expenditures on R&D

GERD: $31.6 B (2015, StatCan)

Gross Domestic Expenditures on R&D

GERD: $31.6 B (2015, StatCan)

GDP Growth: 1.3% (2016)GDP Growth: 1.3% (2016)

GDP: $2,025B (2016)GDP: $2,025B (2016)

Exports (Merchandise/Services):  $626B (2015)Exports (Merchandise/Services):  $626B (2015)

Imports (Merchandise/Services):  $663B (2015)Imports (Merchandise/Services):  $663B (2015)

Total # of Businesses:

     1,146,000 (StatCan 2015)

Breakdown by Business Size:

Small (1-99 employees): 1,128,000

Medium (100-499 employees): 16,800

Large (500+ employees): 1,500 

Total # of Businesses:

     1,146,000 (StatCan 2015)

Breakdown by Business Size:

Small (1-99 employees): 1,128,000

Medium (100-499 employees): 16,800

Large (500+ employees): 1,500 

Global GDP Ranking: 10th (2015, World Bank)Global GDP Ranking: 10th (2015, World Bank)

OECD GERD/GDP Ranking: 18
th
/34 (2015, OECD)OECD GERD/GDP Ranking: 18

th
/34 (2015, OECD)

Money: $345 M in 70 Programs Supporting Private Sector Innovation (2015)Money: $345 M in 70 Programs Supporting Private Sector Innovation (2015)

Money: $3,064 M  for High-Ed. R&D (2016)Money: $3,064 M  for High-Ed. R&D (2016)

Money: $1,076 M for Provincial 

Economic Development (2017)

Money: $1,076 M for Provincial 

Economic Development (2017)

Material: $28.5 B Federal Procurement (2014)

of Goods ($4.5 B) & Services ($24 B) per Year
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of Goods ($4.5 B) & Services ($24 B) per Year

Total Exports (2016): $628 B

           Goods: $521 B

        Services: $107 B

Total Exports (2016): $628 B

           Goods: $521 B

        Services: $107 B

Money: $1,171 M for 

High-Ed. R&D (2016) 

Money: $1,171 M for 

High-Ed. R&D (2016) 

Total Imports (2016): $676 B

          Goods: $547 B

       Services: $129 B

Total Imports (2016): $676 B

          Goods: $547 B

       Services: $129 B

Information: Federal Technology, Business and Market Advice to Clients Information: Federal Technology, Business and Market Advice to Clients 
(e.g. Over 250 IRAP ITAs, GAC Trade Commissioners in 174 Global Offices, etc.)(e.g. Over 250 IRAP ITAs, GAC Trade Commissioners in 174 Global Offices, etc.)

Money: $42 B Federal Corporate Income Taxes (2016)Money: $42 B Federal Corporate Income Taxes (2016)

GERD/GDP:1.71% (2015 - OECD average is 2.38%)GERD/GDP:1.71% (2015 - OECD average is 2.38%)

CabinetCabinet Parliamentary CommitteesParliamentary Committees

Privy Council OfficePrivy Council Office
Treasury Board of Canada 

Secretariat

Treasury Board of Canada 

Secretariat
Department of Finance CanadaDepartment of Finance Canada

FEDERAL GOVERNMENTFEDERAL GOVERNMENT

Total Federal Expenditures on Science & Technology 

(2016-2017 Stats Can)

Total Federal Expenditures on Science & Technology 

(2016-2017 Stats Can)

Budget 2017: A new Innovation and Skills Plan

6 economic growth strategies:

  1.  Advanced Manufacturing
  2.  Agri-Food
  3.  Clean Technology
  4.  Digital Industries
  5.  Health/Bio-Sciences
  6.  Clean Resources

A review and consolidation of business innovation 
programs (including SR&ED)

A review of federal support for fundamental science

2025 Innovation Targets:
   1. Grow Canada s goods and services exports – from
        resources, advanced manufacturing and others – by
        30 per cent
   2. Increase the clean technology sector s contribution to 
        Canada s gross domestic product (GDP) 
   3. Double the number of high-growth companies in
        Canada, particularly in the digital, clean technology
        and health technology sectors, from 14,000 to 28,000
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        Canada, particularly in the digital, clean technology
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Science & Technology Advisory BodiesScience & Technology Advisory Bodies

New Science & Innovation Advisory Body (2018) as 
recommended by the Naylor Report

New Science & Innovation Advisory Body (2018) as 
recommended by the Naylor Report

Extramural: $5.01 B

Intramural:  $5.6 B 

Extramural: $5.01 B

Intramural:  $5.6 B 
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$137 B in Federal Personal Income Taxes from Private Sector (2016)$137 B in Federal Personal Income Taxes from Private Sector (2016)

Prime MinisterPrime Minister ParliamentParliament

Total: $10.7 B

Government Expenditures on Research & 

Development

Government Expenditures on Research & 

Development

GovERD: $2,375M (2014 OECD)

GovERD/GDP: 0.15% (2015 OECD average: 

0.26%)

OECD Rank: GovERD/GDP: 23
rd
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GERD per capita: $755 (2015)

Money: $768 M 

in Foreign Direct 

Investment (2015)

Money: $768 M 

in Foreign Direct 

Investment (2015)

Chief Science AdvisorChief Science Advisor
Budget 2017: $2M/yr
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PROVINCIAL/TERRITORIAL GOVERNMENTSPROVINCIAL/TERRITORIAL GOVERNMENTS

Access To Risk CapitalAccess To Risk Capital

Mitacs
In 2016, oil and gas sponsorships 
involved 13 universities, over 40 
companies, across 9 provinces. 

Mitacs
In 2016, oil and gas sponsorships 
involved 13 universities, over 40 
companies, across 9 provinces. 

Accelerate & Global Link 
Program in 2016
Accelerate & Global Link 
Program in 2016

Elevate Program in 2016Elevate Program in 2016

Mitacs Converge
       Shell E&P Company will be partnering with the Canadian SME Computational GeoSciences Inc. (CGI) and 
the University of British Columbia on a research, development, and commercialization project. The aim of the 
projects is to improve imaging of oil reservoirs for exploration and management.
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the University of British Columbia on a research, development, and commercialization project. The aim of the 
projects is to improve imaging of oil reservoirs for exploration and management.
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  Oil and Gas Projects: 64    
  Minimum total oil & gas 
            sponsorship: $1.0 M
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  Total Projects: 126
  Total Sponsorship: $11.6 M
  Oil and Gas Projects: 6
  Minimum total oil & gas 
            sponsorship: $0.3 M

  Total Projects: 126
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GLOBAL MARKETSGLOBAL MARKETS

Top Exporting Industries in Canada (2016)

Automobile Motor Vehicle Manufacturing             $62,875 M
Oil and Gas Extraction              $61,168 M
Gold and Silver Ore Mining              $16,438 M
Aerospace Product and Parts Manufacturing       $15,781 M
Petroleum Refineries              $13,010 M
Pharmaceutical and Medicine Manufacturing       $11,760 M

  Source: StatCan & US Census Bureau
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Canada s Top 5 Merchandise Exports (2016)
Canada s total: $517 B
       
1. Motor vehicles and parts                     $91,201 M
2. Energy products               $76,707 M

Crude oil and crude bitumen               $52,314 M
Natural gas, NGLs, and products          $10,126 M
Refined petroleum products                 $6,744 M
Electricity                 $2,914 M
Other                 $4,607 M

3. Consumer goods               $71,802 M
4. Mineral products                                             $56,027 M
5. Forestry products               $41,592 M 

  Source: GAC, StatCan
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Canada s Top 5 Merchandise Imports (2016)
Canada s Total: $533 B

1. Consumer goods             $118,846 M
2. Motor vehicles and parts                             $106,768 M
3. Electronic/electrical equip.               $63,313 M
4. Industrial machinery/equip.               $53,206 M
5. Chemical, plastic and rubber products              $44,471 M
6. Mineral products               $40,411 M
7. Energy products                $26,714 M

Crude oil and crude bitumen               $14,298 M
Natural gas, NGLs, and products $2,859 M
Refined petroleum products $8,427 M
Other $1,131 M

  Source: GAC, StatCan
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Canada s 2016 FDI Flows & Stock

International Rank           flow/stock $M (USD)

5 (up)   Outward Flow $66,403 M (down)

11         Inward Flow $33,721 M (down)

             Outwards stock            $1,219,992 M

             Inward stock               $956,065 M

  Source: UN World Investment Report, 2017

Canada s 2016 FDI Flows & Stock

International Rank           flow/stock $M (USD)

5 (up)   Outward Flow $66,403 M (down)

11         Inward Flow $33,721 M (down)

             Outwards stock            $1,219,992 M

             Inward stock               $956,065 M

  Source: UN World Investment Report, 2017

Private Equity: $13.7B Private Equity: $13.7B 

PRIVATE SECTOR

Canada s Top 1000 Publicly Traded Companies by 

Profit (2015)  

# Oil Production Companies in Top 1000: 136 (13.6%)
# Pipeline & Service Companies in Top 1000: 50 (5%)

Total Revenue of Top 1000: $1,403 B
Total Revenue of Top Oil Production Companies: $149 B (10.6%)

Total Revenue of Top Pipeline & Service Companies: $69 B (4.9%)

Canada s Top 1000 Publicly Traded Companies by 

Profit (2015)  

# Oil Production Companies in Top 1000: 136 (13.6%)
# Pipeline & Service Companies in Top 1000: 50 (5%)

Total Revenue of Top 1000: $1,403 B
Total Revenue of Top Oil Production Companies: $149 B (10.6%)

Total Revenue of Top Pipeline & Service Companies: $69 B (4.9%)

Top Sectors in Canada's Top 100 R&D 

Corporate Performers (2016)

 # Companies     % of total R&D
     in Top 100             Spending 

Aerospace   5          23.2% (up)
SW/Computer Systems 17          14.5% (up) 
Pharma/Biotech    23          13.3% (up)
Comm / Telecom Equipment   9          11.7% (down)
Energy / Oil & Gas        10            9.6% (up)
Telecom Services        3            9.0% (same)
Automotive   4            7.0% (same)

  Source: Research Infosource 2016
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Canada s Oil & Gas Sector

Oil and Gas Impact on Trade Balance 

Crude oil and crude bitumen             $48,443 M
Natural gas, NGLs, and products               $6,900 M
Refined petroleum products  $758 M

Oil and Gas Impact on Trade Balance 

Crude oil and crude bitumen             $48,443 M
Natural gas, NGLs, and products               $6,900 M
Refined petroleum products  $758 M

Information: 2,662 

Active Licences owned by 

High-Education

Information: 2,662 

Active Licences owned by 

High-Education

Business Expenditures on R&D

Oil & Gas Trade Balance 2016
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BERD Intramural     $1.03 B

Natural Gas Distribution 14,990

Petroleum Refineries    8,725

Petroleum Product Manufacturing   4,860

BERD Extramural     $0.03 B

Oil & Gas Extraction 

& Support Services (2016)

Oil & Gas Extraction 77,735

Oil and Gas Extraction Support Service 57,345

Oil & Gas Sector Direct Jobs (2016): 193,540

Oil & Gas Extraction           $103.2 B

Contribution to Canada s GDP: $129.9 B (2007 $ terms)

Petroleum Refineries $5.4 B

Natural Gas Distribution $4.6 B

Petroleum Product Manufacturing $0.8 B

Petroleum Product Wholesaler-distributors $4.7 B

Pipeline Transportation $5.9 B

2016 Contribution to GDP (2007 $ terms)

Source: CANSIM Tables 383-0031

NAICS Codes: 211, 21311A, 2212, 32411, 3241A, 412, 486

Petroleum Product Wholesale-distributors 17,375

Pipeline Transportation 12,510

Oil & Gas Extraction Support Services              $5.3 B

Source: CANSIM Tables 379-0030 

NAICS Codes: 211, 21311A, 2212, 32411, 3241A, 412, 486

Total Balance of Trade     $43.6 B

Total Oil & Gas Exports     $69.2 B

Total Oil & Gas Imports     $25.6 B

Source: GAC, StatCan

Source: GAC, StatCan

Economic Contribution of Oil & Gas (2016)

Values are Chained from 2007

Oil & Gas BERD/GDP       0.8%

Crude Oil & Bitumen: $52.3 B

Natural Gas, NLGs, Products: $10.1 B 

Refined Petroleum Products: $6.7 B

Crude Oil & Bitumen: $52.3 B

Natural Gas, NLGs, Products: $10.1 B 

Refined Petroleum Products: $6.7 B

Crude Oil & Bitumen: $15.6 B

Natural Gas, NLGs, Products: $4.6 B 

Refined Petroleum Products: $9.4 B

Crude Oil & Bitumen: $15.6 B

Natural Gas, NLGs, Products: $4.6 B 

Refined Petroleum Products: $9.4 B

Cleantech VC: $0.2 BCleantech VC: $0.2 B

Oil & Gas PE: $4.4B Oil & Gas PE: $4.4B 
Cleantech PE: $1.7B Cleantech PE: $1.7B 

Oil and Gas Employment

Angel Investment by Sector: 
25% ICT             15% Life Science 
  8% Service         7% Manufacturing 
  5% Cleantech  20% Other

Quebec

GDP: $381 B (2015, StatsCan)GDP: $381 B (2015, StatsCan)

Population: 8,326 K (2016, StatsCan)Population: 8,326 K (2016, StatsCan)

Oil & Gas Companies: 346

Oil & Gas GDP Contribution: $1.79 B (2016)Oil & Gas GDP Contribution: $1.79 B (2016)
Gas Tax Fund: $481.1 M (2016-17) for clean 
infrastructure in communities
Gas Tax Fund: $481.1 M (2016-17) for clean 
infrastructure in communities

R&D Exp. (GERD): $8,391 M (2013 Statcan)R&D Exp. (GERD): $8,391 M (2013 Statcan)

BERD: $4,665 M (2013 Statcan)BERD: $4,665 M (2013 Statcan)

Newfoundland & Labrador

GDP: $30.1 B (2015, StatsCan)GDP: $30.1 B (2015, StatsCan)

Population: 530 K (2016, StatsCan)Population: 530 K (2016, StatsCan)

   

Oil Royalties: $949M (2016)Oil Royalties: $949M (2016)
Gas Tax Fund: $31.4M for clean infrastructure 
in 271 communities and 5 Inuit governments
Oil & Gas Companies: 104

NL Business Investment Corp (2015-16 FY) 
Invested $6.9M in 33 SMEs for export 
market expansion. Contributed $3.7M to 
257 start-ups and entrepreneurs 
development and expansion.

NL Business Investment Corp (2015-16 FY) 
Invested $6.9M in 33 SMEs for export 
market expansion. Contributed $3.7M to 
257 start-ups and entrepreneurs 
development and expansion.

Provincial R&D: Petroleum Research NL
Over $60M in R&D projects since 2012

Provincial R&D: Petroleum Research NL
Over $60M in R&D projects since 2012

Nalcor Energy Crown Corporation (2016)
Revenue: $824 M
Employees: 1,500
Owns Bull Arm Fabrication: 23,000m2 of 
fabrication facilities.

Nalcor Energy Crown Corporation (2016)
Revenue: $824 M
Employees: 1,500
Owns Bull Arm Fabrication: 23,000m2 of 
fabrication facilities.

Provincial R&D: NL R&D Crown Corp. Provincial R&D: NL R&D Crown Corp. 
Invested $14M, leveraged $33.1M for 53 
energy and ocean technology projects.
Invested $14M, leveraged $33.1M for 53 
energy and ocean technology projects.

Regulators: C-NL Offshore Petroleum 
Board, NL Oil and Gas Industries 
Association

Regulators: C-NL Offshore Petroleum 
Board, NL Oil and Gas Industries 
Association

Oil & Gas GDP Contribution: $6.23 B (2016)Oil & Gas GDP Contribution: $6.23 B (2016)

R&D Exp. (GERD): $309 M (2013 Statcan)R&D Exp. (GERD): $309 M (2013 Statcan)

BERD: $81 M (2013 Statcan)BERD: $81 M (2013 Statcan)

Alberta

GDP: $326 B (2015, StatsCan)GDP: $326 B (2015, StatsCan)

Population: 4,253 K (2016, StatsCan)Population: 4,253 K (2016, StatsCan)

R&D Exp. (GERD): $3,609 M (2013 Statcan)R&D Exp. (GERD): $3,609 M (2013 Statcan)

BERD: $2,001 M (2013 Statcan)BERD: $2,001 M (2013 Statcan)

Oil & Gas Companies 5,720

Oil & Gas GDP Contribution: $91.05 B (2016)Oil & Gas GDP Contribution: $91.05 B (2016)

Gas Tax Fund: $219.1 M (2016) for clean 
infrastructure in communities

Gas Tax Fund: $219.1 M (2016) for clean 
infrastructure in communities

Oil Royalties: $1,563 M (CAPP, 2015)Oil Royalties: $1,563 M (CAPP, 2015)

SaskatchewanSaskatchewan

GDP: $79.4 B (2015, StatsCan)GDP: $79.4 B (2015, StatsCan)

Population: 1,151 K (2016, StatsCan)Population: 1,151 K (2016, StatsCan)

R&D Exp. (GERD): $715 M (2013 Statcan)R&D Exp. (GERD): $715 M (2013 Statcan)

BERD: $283 M (2013 Statcan)BERD: $283 M (2013 Statcan)

Oil & Gas Companies: 961

Oil & Gas GDP Contribution: $10.99 B (2016)Oil & Gas GDP Contribution: $10.99 B (2016)

Gas Tax Fund: $59.1 M (2016) for clean 
infrastructure in communities

Gas Tax Fund: $59.1 M (2016) for clean 
infrastructure in communities

Oil Royalties: $963 M (CAPP, 2015)Oil Royalties: $963 M (CAPP, 2015)

Indigenous Oil and Gas Participation & Receipts

Gas Tax Fund 2016: $28 M

    for clean infrastructure across First Nations communities and 5 Inuit governments

Gas Tax Fund 2016: $28 M

    for clean infrastructure across First Nations communities and 5 Inuit governments

  Sources: Indigenous Oil and Gas Canada, INAC Annual Report 2016-17  Sources: Indigenous Oil and Gas Canada, INAC Annual Report 2016-17

Band-Owned Oil and Gas Companies (BOCs): 16 

    BOCs provide First Nations with greater 

    autonomy, addit ional economic rent and 

    opportunity for capacity building.

Band-Owned Oil and Gas Companies (BOCs): 16 

    BOCs provide First Nations with greater 

    autonomy, addit ional economic rent and 

    opportunity for capacity building.

BOC sub-surface agreements: 170 

     25% (173,964 ha) of agreements 

     managed by IOGC on reserve lands

BOC sub-surface agreements: 170 

     25% (173,964 ha) of agreements 

     managed by IOGC on reserve lands

Indigenous Oil and Gas Canada 

    currently manages and regulates oil 

    and gas resources across 40 First 

    Nations  (61 reserves) with active oil 

    and gas agreements.

First Nations Oil and Gas and Moneys Management Act 2005: 

    Provides First Nations with the option to manage and regulate oil and gas 

    exploration and exploitation and moneys otherwise held for them by Canada

Other National AssociationsOther National AssociationsOther National Associations

CETI Canadian Energy Technology and Innovation
    Technical R&D Journal
CETI Canadian Energy Technology and Innovation
    Technical R&D Journal

GPAC Gas Processing Association of Canada
    Priorities: exchanging of technical information between gas processors
GPAC Gas Processing Association of Canada
    Priorities: exchanging of technical information between gas processors

CHOA Canadian Heavy Oil Association
    Membership: open to anyone
    Priorities: sharing of information and technical knowledge about heavy oil and oil sands

CHOA Canadian Heavy Oil Association
    Membership: open to anyone
    Priorities: sharing of information and technical knowledge about heavy oil and oil sands

CAPL Canadian Association of Petroleum Landmen
    Members:1,850 landmen, some students and associate members
    Priorities: advocacy of education in petroleum land management and mentorship programs

CAPL Canadian Association of Petroleum Landmen
    Members:1,850 landmen, some students and associate members
    Priorities: advocacy of education in petroleum land management and mentorship programs

Society of Petroleum Engineers
    Members: largest individual-member organization serving managers, engineers, scientists 

     and other professionals worldwide in the upstream of oil and gas
    Priorities: collect, disseminate, and exchange technical knowledge regarding exploration      

     and production of oil and gas, and related technologies

Society of Petroleum Engineers
    Members: largest individual-member organization serving managers, engineers, scientists 

     and other professionals worldwide in the upstream of oil and gas
    Priorities: collect, disseminate, and exchange technical knowledge regarding exploration      

     and production of oil and gas, and related technologies

CAODC Canadian Association of Oilwell Drilling Contractors (217 members)CAODC Canadian Association of Oilwell Drilling Contractors (217 members)

PSAC Petroleum Services Association of Canada 
Members: represents over 250 upstream companies and 70 K employees, 94% of members 
    have committed to maintain or increase current R&D levels.
Priorities: Facilitate collaboration between industry members to find innovative solutions, as  
    well as advocate and represent petroleum services across Canada

PSAC Petroleum Services Association of Canada 
Members: represents over 250 upstream companies and 70 K employees, 94% of members 
    have committed to maintain or increase current R&D levels.
Priorities: Facilitate collaboration between industry members to find innovative solutions, as  
    well as advocate and represent petroleum services across Canada

CEPA Canadian Energy Pipeline Association (14 pipeline and 1 natural gas companies) 
    Transports 97% of onshore crude and natural gas in Canada.
CEPA Canadian Energy Pipeline Association (14 pipeline and 1 natural gas companies) 
    Transports 97% of onshore crude and natural gas in Canada.

EPAC Explorers and Producers Association of Canada 
    (176 start-ups, mid-sized producers, and upstream servicers)
EPAC Explorers and Producers Association of Canada 
    (176 start-ups, mid-sized producers, and upstream servicers)

CGEF Canadian Global Exploration Forum (22 Canadian-international E&P companies)CGEF Canadian Global Exploration Forum (22 Canadian-international E&P companies)

CSUR Canadian Society for Unconventional Resources (69 companies, 5 post-secondary)CSUR Canadian Society for Unconventional Resources (69 companies, 5 post-secondary)

CFA Canadian Fuels Association (11 Members)CFA Canadian Fuels Association (11 Members)

CIPMA Canadian Independent Petroleum Marketers AssociationCIPMA Canadian Independent Petroleum Marketers Association

CNGVA Canadian Natural Gas Vehicle Alliance (15 Corporate Members)CNGVA Canadian Natural Gas Vehicle Alliance (15 Corporate Members)

IGUA Industrial Gas Users AssociationIGUA Industrial Gas Users Association

CGA Canadian Gas Association (Natural gas distributors, manufacturers, and servicers)CGA Canadian Gas Association (Natural gas distributors, manufacturers, and servicers)

CPCA Canadian Petroleum Contractors AssociationCPCA Canadian Petroleum Contractors Association

Maritimes Energy Association (partners: 300, including NS Department of Energy)Maritimes Energy Association (partners: 300, including NS Department of Energy)

 

Canada is the global leader in 

producing clean hydrocarbon 

energy from source to end use.

Vision

1. Improve Environmental Performance
2. Improve the Innovation Ecosystem
3. Develop Canadian SMEs and Sustainable Value-Chains
4. Improve the Competitiveness of Canada

Innovation Priorities

1. Reduce GHG Intensity
2. Improve economic flows & 
    Competitiveness
3. Reduce water / land footprint

Value Proposition

                         Clean Resource Innovation NetworkCRIN

Economic Development

• Calgary Econ. Dev t

• Edmonton Econ. Dev t

Government Investors

• ERA

• SDTC

• NSERC

• Others

Research Institutes

• Alberta Innovates

• CanMET

• NRC

• SRC

Industry Associations

• COSIA

• PRNL

• PTAC

• PSAC
Federal Government

• ISED

• NRCan

• Export Development 
Canada

Accelerators/Incubators

• Innovate Calgary

• Technology Edmonton

• Start-up Edmonton

• Start-up Calgary

Alberta Government

• Alberta Econ. Dev. Trade

• Alberta Energy Regulator 
(AER)

Academia

• University of Calgary

• University of Alberta

• NAIT

• SAIT

• Other institutions 
across Canada

Think Tanks

• Energy Futures Lab

Innovators

• SMEs

• Oil and Gas sector

Producers & Early Adopters

• Oil and Gas sector

• Other sectors

Capital/Investors

• Commercial Banks

• Global Funds

• Greentech funds

• Oil and Gas producers

• Venture Capital

Innovation Network Members Technology Platforms

Water Technology 
Development Centre

Novel Land & Wellsite 
Remediation

Low to Zero Carbon 
Hydrocarbon End Use

Methane Monitoring, 
Quantification & 

Abatement

Novel Hydrocarbon 
Extraction

Digital Oil and Gas

Canada Foundation for Innovation (CFI)Canada Foundation for Innovation (CFI)

From Federal Budget: $352 M (2016-17)From Federal Budget: $352 M (2016-17)

2016 CFI awarded $405.8 M to 395 infrastructure projects2016 CFI awarded $405.8 M to 395 infrastructure projects
2012-2017 CFI funded $1.4 B to 2,341 infrastructure projects2012-2017 CFI funded $1.4 B to 2,341 infrastructure projects

Infrastructure Oil and Gas Projects in 2012-17

# Projects & Areas of Application       Award Funding

Infrastructure Oil and Gas Projects in 2012-17

# Projects & Areas of Application       Award Funding
17   Fossil fuels and derivatives   $2.9 M
  6   Petrochemical by-products, chemical manufacturing   $0.9 M
12   Oil and gas prospecting   $2.3 M
  5   Industrial and pipeline infrastructure   $2.6 M
14   Energy production, distribution, and use   $3.8 M

17   Fossil fuels and derivatives   $2.9 M
  6   Petrochemical by-products, chemical manufacturing   $0.9 M
12   Oil and gas prospecting   $2.3 M
  5   Industrial and pipeline infrastructure   $2.6 M
14   Energy production, distribution, and use   $3.8 M

Other Infrastructure Projects with Possible Applicable in Oil and Gas 

# Projects & Areas of Application       Award Funding

Other Infrastructure Projects with Possible Applicable in Oil and Gas 

# Projects & Areas of Application       Award Funding

24   Exploration and exploitation of earth $54.7 M
26   Water, groundwater, and soil use and remediation   $4.0 M
26   Environmental protection, emissions prevention,   $5.7 M
       capture, and use

Genome Canada Genome Canada 

$59.9 M in expenditures on projects and centres (2015) 
6 institutes (BC, Prairies, Alberta, Ontario, Quebec, Atlantic)

Oil and gas projects rewarded in 2016 Funding over 4 Years

$10.7 M

   $4.9 M

  $7.9 M

  $0.95 M

$59.9 M in expenditures on projects and centres (2015) 
6 institutes (BC, Prairies, Alberta, Ontario, Quebec, Atlantic)

Oil and gas projects rewarded in 2016 Funding over 4 Years

$10.7 M

   $4.9 M

  $7.9 M

  $0.95 M

• GENICE: Microbial Genomics for Oil Spill 
Preparedness in Canada s Arctic Marine Environment

• GENICE: Microbial Genomics for Oil Spill 
Preparedness in Canada s Arctic Marine Environment

• Microbial Genomics for De-risking Offshore Oil 
and Gas Extraction in Nova Scotia

• Microbial Genomics for De-risking Offshore Oil 
and Gas Extraction in Nova Scotia

• Managing Microbial Corrosion in Canadian 
Offshore and Onshore Oil Production

• Managing Microbial Corrosion in Canadian 
Offshore and Onshore Oil Production

• Scale-up of Bioaugmentation Cultures and 
Development of Delivery and Monitoring Tools for 
Anaerobic Benzene and Alkylbenzene remediation

• Scale-up of Bioaugmentation Cultures and 
Development of Delivery and Monitoring Tools for 
Anaerobic Benzene and Alkylbenzene remediation

Council of Canadian Academies
Annual Budget: $3 M (2016-2017)

Council of Canadian Academies
Annual Budget: $3 M (2016-2017)
Assessment reports regarding oil and gas since 2014:Assessment reports regarding oil and gas since 2014:
• Technological Prospects for Reducing  Environmental Footprint of 

Oil Sands
• Technological Prospects for Reducing  Environmental Footprint of 

Oil Sands

• Environmental Impacts of Shale Gas Extraction in Canada• Environmental Impacts of Shale Gas Extraction in Canada

• Energy Prices and Business Decision-Making in Canada: Preparing 
for the Energy Future

• Energy Prices and Business Decision-Making in Canada: Preparing 
for the Energy Future

Council of Canadian Academies
Annual Budget: $3 M (2016-2017)
Assessment reports regarding oil and gas since 2014:
• Technological Prospects for Reducing  Environmental Footprint of 

Oil Sands

• Environmental Impacts of Shale Gas Extraction in Canada

• Energy Prices and Business Decision-Making in Canada: Preparing 
for the Energy Future

Canadian Upstream 

Hydrocarbon Revenue
Annual Dollar Amount by Product Type

Source: CAPP, ARC Financial Corp

Canadian Upstream 

Hydrocarbon Revenue
Annual Dollar Amount by Product Type

Source: CAPP, ARC Financial Corp

Major R&D AssociationsMajor R&D AssociationsMajor R&D Associations

COSIA Canadian Oil Sands Innovation Alliance
    $219 M invested in cleantech in the energy sector in 2016
    Members: 10 (over 90% of the oil sands production in Canada)
    Projects: 276 active projects, 113 technologies shared in 2016
    Priorities: GHGs, land, water, tailings, and monitoring

COSIA Canadian Oil Sands Innovation Alliance
    $219 M invested in cleantech in the energy sector in 2016
    Members: 10 (over 90% of the oil sands production in Canada)
    Projects: 276 active projects, 113 technologies shared in 2016
    Priorities: GHGs, land, water, tailings, and monitoring

PTAC Petroleum Technology Alliance of Canada
    Members: 203 (19 producers, 130 service and supply, 5 post-secondary, 11 government 

     agencies, 14 research organizations, etc.)
    Projects: 50 project launches facilitated by PTAC in 2016
    Priorities: EOR and efficiency, value-added products, environment and ecological research

PTAC Petroleum Technology Alliance of Canada
    Members: 203 (19 producers, 130 service and supply, 5 post-secondary, 11 government 

     agencies, 14 research organizations, etc.)
    Projects: 50 project launches facilitated by PTAC in 2016
    Priorities: EOR and efficiency, value-added products, environment and ecological research

CAPP Canadian Association of Petroleum Products
    Members: Upstream producers of natural gas and crude oil. Members are responsible for 

85% of natural gas and crude oil production in Canada.
    Priorities: Advocate and enable economic competitiveness and safe, environmentally and 

socially responsible performance

CAPP Canadian Association of Petroleum Products
    Members: Upstream producers of natural gas and crude oil. Members are responsible for 

85% of natural gas and crude oil production in Canada.
    Priorities: Advocate and enable economic competitiveness and safe, environmentally and 

socially responsible performance

OERA Offshore Energy Research Association 
    OERA and partners invested $32 M in 115 projects, including 100 researchers to date

BCOGRIS British Columbia Oil and Gas Research and Innovation Society
    85 completed projects, 10 active projects, $15 M investment in 2015-2016

PRNL Petroleum Research Newfound Land
   Not-for-profit that has funded over $60 M in R&D projects since 2012
   Currently undertaking a road-mapping process to define R&D needed to cut GHG

PRNL Petroleum Research Newfound Land
   Not-for-profit that has funded over $60 M in R&D projects since 2012
   Currently undertaking a road-mapping process to define R&D needed to cut GHG

2017 Forecasted Capital Expenditure by Comparative Industries:

Oil and Gas Sector: $44.0 B         Transportation and Warehousing: $30.4 B
   Utilities: $33.0 B      Manufacturing: $15.2 B

   Source: CAPP using StatCan

 

HIGHER EDUCATION

Support for Higher Education R&D 2016 (Statcan)
Total: $13,150 M

Funding
    Federal Government: $3,064 M
    Provincial Governments: $1,171 M
    Private Sector:  $1,023 M
    Higher Education Sector $6,512 M
    Private Non-Profit: $1,269 M
    Foreign Sources    $111 M

Support for Higher Education R&D 2016 (Statcan)
Total: $13,150 M

Funding
    Federal Government: $3,064 M
    Provincial Governments: $1,171 M
    Private Sector:  $1,023 M
    Higher Education Sector $6,512 M
    Private Non-Profit: $1,269 M
    Foreign Sources    $111 M

Higher Education Expenditures on R&D
    HERD: $13,150 M (2016 by performing sector)
Higher Education Expenditures on R&D
    HERD: $13,150 M (2016 by performing sector)

    HERD OECD Ranking: 6th/34 (2014, OECD)
    HERD/GDP: 0.65% (2014 OECD avg: 0.43%)

    HERD/GDP OECD Ranking: 6th/34 (2014, OECD)

    HERD OECD Ranking: 6th/34 (2014, OECD)
    HERD/GDP: 0.65% (2014 OECD avg: 0.43%)

    HERD/GDP OECD Ranking: 6th/34 (2014, OECD)

Higher Education Expenditures on R&D
    HERD: $13,150 M (2016 by performing sector)

    HERD OECD Ranking: 6th/34 (2014, OECD)
    HERD/GDP: 0.65% (2014 OECD avg: 0.43%)

    HERD/GDP OECD Ranking: 6th/34 (2014, OECD)

        University of British Columbia
Core Research Strength: Natural Gas 
Supply-Chain Efficiencies & Value-added 
Carbon 
▪ Clean Energy Research Centre: Over 60 

multidisciplinary faculty
▪ UBC s spinoff company, Mangrove 

Technology, developed technology that 
converts CO2 and saline wastewater into 
value-added chemicals and reusable water.
▪ UBC, Squamish Nation, Newport Beach 

Development, and Carbon Engineering 
signed a cooperative agreement to develop a 
Clean Energy Research Centre Campus at 
the Squamish Oceanfront Development 
▪ Carbon Engineering is operating a $9 M 

carbon capture pilot plant in Squamish.

        University of Victoria
        Simon Fraser University
        British Columbia Institute 

        Dalhousie University

Research Strength: Ocean & Clean Technology
▪ 1 CERC in Ocean and Science Technology

▪ $94 M CFREF for Safe and Sustainable Devt. of 
Ocean Frontier at Ocean Frontier Institute

▪ Clean Technology Research Institute (2017)
▪ Innovacorp Ocean Cleantech Accelerator
▪ $8 M Adv. Manfacturing & Ocean Eng. Hub
▪ $16.6 M Clean Tech Hub for exporting 

        Memorial University
Research Strength: Offshore & Reservoir Engr.
▪ 2 CRCs in marine risk & offshore risk engr.
▪ 4 chairs in reservoir and petroleum engineering
▪ $7.9 M from Genome Canada project with 

UCalgary and UAlberta for offshore corrosion 
▪ Researching oil remediation using shrimp 

harvest waste

▪ 9 chairs in ocean carbon cycles and remediation

▪ Bedford Institute: Canada s largest oceans centre 
(over 600 scientists, engineers, technicians)

    University of Regina

▪ 3 CRCs in energy and environment, water and sustainability 
▪ Clean Energy and Technology Research Institute (est. 2015)
▪ Signed MOUs with University of Edinburgh in Scotland and China s 

NorthWest University collaborating on carbon capture, use, storage
▪ Institute for Energy, Environment and Sustainability (est. 2011)
▪ China-Canada Institute for Energy, Environment and Sustainability 

to research energy, mitigation, clean energy, GHG reductions

    University of Saskatchewan

▪ 1 CRC in Advanced Materials for Clean Energy
▪ 1 CERC in the World's Water Resources will research how to 

minimize and manage the negative effects of oil sands
▪ Canadian Light Source Research Group Patent: Dry-Reforming 

Catalyst, creates syngas from CO2 and methane waste

     Innovation Place Research Park
▪ PTRC Aquistore surpassed 100K tones of stored CO2 in Q1 2017
▪ $20 M (over 5 years) Carbon Capture and Storage Knowledge 

Centre signed MOU with the Global Carbon Capture and Storage 
Institute to support global deployment of carbon capture tech 

Core Research Strength: Carbon 
Capture & Clean Technology

Research Strength: Petroleum 
Waste and Efficiency  

PTRC Petroleum Technology Research Centre
    Collaborating with Australia, UK, US, Japan, and Korea
    Aquistore surpassed 100,000 tones of stored CO2 in the first quarter of 2017

PTRC Petroleum Technology Research Centre
    Collaborating with Australia, UK, US, Japan, and Korea
    Aquistore surpassed 100,000 tones of stored CO2 in the first quarter of 2017

CLEANTECH: Cleantech is any product, process or service that improves operational performance, productivity, or 
efficiency while reducing consumption, waste, or environmental pollution. (Source: NRCan, IETS)

Sources: NRCan Energy Factbook 2017, NRCan Clean Taxonomy, Government of  Canada Working Group on Clean Technology, Innovation, and Jobs Report 2016Sources: NRCan Energy Factbook 2017, NRCan Clean Taxonomy, Government of  Canada Working Group on Clean Technology, Innovation, and Jobs Report 2016

Upstream

Midstream

Downstream

End-Use

• Gasoline

• Deisel

• Wax

• Lubricants

• Exploration & dev t

• Extraction & services

• SAGD

• Shale/tight oil/gas

• Pipelines

• Feedstock

• Warehousing

• Storage

• Petroleum refining

• Petroleum product 

manufacturing

• Petroleum upgrading

• Asphalt

• Refined petroleum 

products

• Petrol

• Syngas production

• Bitumen partial upgrading

• Natural gas purification

• ZDD additive removal

• Digital pipeline leak sensors

• Pipeline structural  Tap-Test 

• Shrimp/arctic microbial remediation

• Microbial land-spill remediation

• LNGs

• Syngas and hydrogen fuel

• Biodegradable products

• IOT and automation efficiencies

Oil & Gas Clean Tech Innovation Along Oil and Gas Supply Chain
(currently in development, pilot, and early adoption by the industry)

• Methane leak detection/measurement

• Advanced materials/genome corrosion for pipelines/ships

• Carbon storage in reservoirs, tanks, and volcanic rock

• Carbon capture, storage, and use

• CO2 + saline waste water, and CO2 + algae processing 

into water and value-added (bio)products or bio-oil 

• Water treatment using oil sand petroleum coke

• Advanced materials & equipment

• Efficient insulation materials and recycling of heating waste

• Efficient combustion and capture technologies

• Zero CO2 emissions extraction

• Hydrogen extraction in non-carbon 

vehicle (leaves CO2 in reservoir)

• 100% well site restoration

• Zero-emission combustion 

technology

• Blockchain transportation tracking 

system

• 100% efficient refining systems 

that re-use, treat, and add-

value to all by-products

• Zero-emission fuels

• Biodegradable petroleum products

• Zero-emission combustion 

technology

Cleantech Innovation Collaboration and 
Innovation Initiatives

Federal Regional Development AgenciesFederal Regional Development Agencies

Economic Development Agency of Canada for Quebec Regions (2017 Budget Est. $303 M) Economic Development Agency of Canada for Quebec Regions (2017 Budget Est. $303 M) 

Budget 2017: $100 M annually (5 years) for all RDAs to invest in cleantech across Canada, 
supporting SMEs to grow nationally and internationally and 250 indigenous projects
Budget 2017: $100 M annually (5 years) for all RDAs to invest in cleantech across Canada, 
supporting SMEs to grow nationally and internationally and 250 indigenous projects

Western Economic Diversification Canada (2017 Budget Est. $173 M) Western Economic Diversification Canada (2017 Budget Est. $173 M) 

Canadian Northern Economic Development Agency (2017 Budget Est. $26 M) Canadian Northern Economic Development Agency (2017 Budget Est. $26 M) 

Federal Economic Development Agency for Southern Ontario (2017 Budget Est. $234 M) Federal Economic Development Agency for Southern Ontario (2017 Budget Est. $234 M) 

Atlantic Canada Opportunities Agency (2017 Budget Est. $308 M) Atlantic Canada Opportunities Agency (2017 Budget Est. $308 M) 

Northern Ontario Development Program (2017 Budget Est. $32 M) Northern Ontario Development Program (2017 Budget Est. $32 M) 

• $467 K towards stability in natural gas development in the Beaufort Delta• $467 K towards stability in natural gas development in the Beaufort Delta
• $2 M in clean energy technologies (#1 under "plans at a glance")• $2 M in clean energy technologies (#1 under "plans at a glance")

• BC Indigenous Clean Energy Initiative (2017-18): $1.2 M in funding with priorities in 
demonstrations, build capacity with clean energy or energy efficiency projects, and 
clean energy for diesel dependent communities

• BC Indigenous Clean Energy Initiative (2017-18): $1.2 M in funding with priorities in 
demonstrations, build capacity with clean energy or energy efficiency projects, and 
clean energy for diesel dependent communities

• Atlantic Innovation Fund: Provides $0.5 - $3 M in funding to mainly cleantech projects, for the 
creation of research and commercialization partnerships, and develop and bring new products 
to market.

• Atlantic Innovation Fund: Provides $0.5 - $3 M in funding to mainly cleantech projects, for the 
creation of research and commercialization partnerships, and develop and bring new products 
to market.

• $3 M invested in the Centre for Environmental Genomics Applications: a research centre 
focused on the use of genomics for new DNA-based methods for environmental monitoring 
of industrial projects, especially oil and gas operations

• $3 M invested in the Centre for Environmental Genomics Applications: a research centre 
focused on the use of genomics for new DNA-based methods for environmental monitoring 
of industrial projects, especially oil and gas operations

MaterialsMaterials

Canadian International Innovation Program        $5.9 M
Global Commerce Support Program               $18.0 M
Canadian International Innovation Program        $5.9 M
Global Commerce Support Program               $18.0 M

14 S&T Agreements:
China India Russia     Chile Japan 
Korea EU Brazil UK France
Italy Sweden   Israel Germany

14 S&T Agreements:
China India Russia     Chile Japan 
Korea EU Brazil UK France
Italy Sweden   Israel Germany

Trade Commissioner ServiceTrade Commissioner Service

Global Markets Action PlanGlobal Markets Action Plan

Export Development CanadaExport Development Canada
Budget 2017:

• $1.4 B through BDC, EDC, and private sector funders to 
support Canada s cleantech firms

Budget 2017:

• $1.4 B through BDC, EDC, and private sector funders to 
support Canada s cleantech firms

Key Departments/Crowns

with an International Focus

Key Departments/Crowns

with an International Focus

Global Affairs CanadaGlobal Affairs Canada
Annual Budget: $5,516 M (2016-17)Annual Budget: $5,516 M (2016-17)

Total S&T Expenditures: $271 M 

Budget 2017: $15 M over 4 yrs to implement a clean technology 
strategy for international business development

Innovation Science and Technology    $12.9 MInnovation Science and Technology    $12.9 M

Canadian International Innovation Program        $5.9 M
Global Commerce Support Program               $18.0 M

14 S&T Agreements:
China India Russia     Chile Japan 
Korea EU Brazil UK France
Italy Sweden   Israel Germany

Trade Commissioner Service

Global Markets Action Plan

Export Development Canada
Budget 2017:

• $1.4 B through BDC, EDC, and private sector funders to 
support Canada s cleantech firms

Key Departments/Crowns

with an International Focus

Global Affairs Canada
Annual Budget: $5,516 M (2016-17)

Total S&T Expenditures: $271 M 

Budget 2017: $15 M over 4 yrs to implement a clean technology 
strategy for international business development

Innovation Science and Technology    $12.9 M

Innovation, Science and Economic DevelopmentInnovation, Science and Economic Development

Annual Budget: $1,297 M (2016-17)Annual Budget: $1,297 M (2016-17)
Total S&T Expenditures:  $352 M (2016-17)Total S&T Expenditures:  $352 M (2016-17)

Minister of Science
Minister of Small Business & Tourism

Minister of IndustryMinister of Industry

ISED will develop 6 economic strategy tables, including Clean 
Technology and Clean Resources

• Establish a Clean Technology Data Strategy ($14.5M over 4 
yrs with NRCan)

• Establish a Clean Growth Hub within the new Innovation 
Canada ($12M over 4 yrs with NRCan)

• Strategic Innovation Fund Budget: 1.6B

Innovation, Science and Economic Development

Annual Budget: $1,297 M (2016-17)
Total S&T Expenditures:  $352 M (2016-17)

Minister of Science
Minister of Small Business & Tourism

Minister of Industry

ISED will develop 6 economic strategy tables, including Clean 
Technology and Clean Resources

• Establish a Clean Technology Data Strategy ($14.5M over 4 
yrs with NRCan)

• Establish a Clean Growth Hub within the new Innovation 
Canada ($12M over 4 yrs with NRCan)

• Strategic Innovation Fund Budget: 1.6B

 

Annual Budget: $1,592 M (2016-17)Annual Budget: $1,592 M (2016-17)

Total S&T Expenditures: $594 M (2016-17) Total S&T Expenditures: $594 M (2016-17) 

Natural Resources Canada

NRCan Featured Initiatives

Investing in Renewable Natural Gas
$1.35 M  to a new renewable natural gas 
(RNG) technology developed by G4 Insights 
Inc, that converts forestry residue into pipeline-
grade renewable natural gas. NRCan is 
partnering with Canadian Gas Association 
members, Natural Gas Innovation Fund, 
Alberta Innovates and FPInnovations.

Investing in Renewable Natural Gas
$1.35 M  to a new renewable natural gas 
(RNG) technology developed by G4 Insights 
Inc, that converts forestry residue into pipeline-
grade renewable natural gas. NRCan is 
partnering with Canadian Gas Association 
members, Natural Gas Innovation Fund, 
Alberta Innovates and FPInnovations.

Environmental Studies Research Fund 
(Southern Region)
2016-17 Study Contribution: $3.8 M
ESRF research program sponsors social and 
environmental studies around petroleum 
exploration, development and production for 
policy and innovation.

Environmental Studies Research Fund 
(Southern Region)
2016-17 Study Contribution: $3.8 M
ESRF research program sponsors social and 
environmental studies around petroleum 
exploration, development and production for 
policy and innovation.

Investing in Liquefied Natural Gas
The Government of Canada has approved a 
40-year export licence to Woodfibre LNG 
Limited. Liquefied natural gas (LNG) will be 
exported from its proposed facility in British 
Columbia, and will be one of the 
cleanest LNG facilities in the world.

Investing in Liquefied Natural Gas
The Government of Canada has approved a 
40-year export licence to Woodfibre LNG 
Limited. Liquefied natural gas (LNG) will be 
exported from its proposed facility in British 
Columbia, and will be one of the 
cleanest LNG facilities in the world.

 

Annual Budget: $1,592 M (2016-17)

Total S&T Expenditures: $594 M (2016-17) 

Natural Resources Canada

NRCan Featured Initiatives

Investing in Renewable Natural Gas
$1.35 M  to a new renewable natural gas 
(RNG) technology developed by G4 Insights 
Inc, that converts forestry residue into pipeline-
grade renewable natural gas. NRCan is 
partnering with Canadian Gas Association 
members, Natural Gas Innovation Fund, 
Alberta Innovates and FPInnovations.

Environmental Studies Research Fund 
(Southern Region)
2016-17 Study Contribution: $3.8 M
ESRF research program sponsors social and 
environmental studies around petroleum 
exploration, development and production for 
policy and innovation.

Investing in Liquefied Natural Gas
The Government of Canada has approved a 
40-year export licence to Woodfibre LNG 
Limited. Liquefied natural gas (LNG) will be 
exported from its proposed facility in British 
Columbia, and will be one of the 
cleanest LNG facilities in the world.

Federal Science Based 

Departments & Agencies

Federal Science Based 

Departments & Agencies

Fisheries and Oceans CanadaFisheries and Oceans Canada

Agriculture and Agri-Food CanadaAgriculture and Agri-Food Canada
Annual Budget: $2,264 M (2016-17)Annual Budget: $2,264 M (2016-17)
Total S&T Expenditures: $444 M (2016-17) Total S&T Expenditures: $444 M (2016-17) 

Canadian Space AgencyCanadian Space Agency
Annual Budget: $432 M (2016-17)Annual Budget: $432 M (2016-17)

Total S&T Expenditures: $405 M (2016-17)Total S&T Expenditures: $405 M (2016-17)

Health CanadaHealth Canada
Annual Budget: $3,757 M (2016-17)Annual Budget: $3,757 M (2016-17)

Total S&T Expenditures:$442 M (2016-17)Total S&T Expenditures:$442 M (2016-17)

Statistics CanadaStatistics Canada
Annual Budget: $751 M (2016-17)Annual Budget: $751 M (2016-17)

Total S&T Expenditures: $850 M  (2016-17)Total S&T Expenditures: $850 M  (2016-17)

Smaller Science Based Departments and 

Agencies  - Total S&T $1,560M

Smaller Science Based Departments and 

Agencies  - Total S&T $1,560M

Indigenous and Northern Affairs Canada
Budget 2017:

• $21.4 M over 4 yrs to reduce the reliance on diesel in 
Northern Communities

• Work with Indigenous Communities to help mitigate the risks 
posed by climate change ($83.8 M over 5 yrs)

Indigenous and Northern Affairs Canada
Budget 2017:

• $21.4 M over 4 yrs to reduce the reliance on diesel in 
Northern Communities

• Work with Indigenous Communities to help mitigate the risks 
posed by climate change ($83.8 M over 5 yrs)

Transport Canada
Budget 2017:

• $229 M over 4 yrs for clean energy and transportation R&D 
(with NRCan)

• $74 M over 5 yrs for energy efficient transportation (with ECCC)

Transport Canada
Budget 2017:

• $229 M over 4 yrs for clean energy and transportation R&D 
(with NRCan)

• $74 M over 5 yrs for energy efficient transportation (with ECCC)

Budget 2017:

• $200 M over 4 yrs for clean technology R&D in Canada s 
natural resource sectors (with NRCan and DFO)

Budget 2017: $80.9 M over 5 yrs

Budget 2017:

• Develop and implement a national action plan to respond to 
the broad range of health risks caused by climate change 
($47 M over 5 yrs with PHAC and CIHR)

• Implement a climate change and health adaptation program 
for First Nations and Inuit Communities ($18 M over 5 yrs)

Annual Budget: $902 M (2016-17)Annual Budget: $902 M (2016-17)

Total S&T Expenditures: $601 M (2016-17)Total S&T Expenditures: $601 M (2016-17)

Annual Budget: $2,241 M (2016-17)Annual Budget: $2,241 M (2016-17)

Total S&T Expenditures: $256 M (2016-17) Total S&T Expenditures: $256 M (2016-17) 

National Research Council CanadaNational Research Council Canada
Annual Budget: $1,054 M (2016-17)Annual Budget: $1,054 M (2016-17)

Total S&T Expenditures: $881 M (2016-17)  Total S&T Expenditures: $881 M (2016-17)  

Energy Emissions Reduction Projects:

• Measurement methods and standards for Black Carbon (BC) 
and other emissions for aviation, marine, on-road, upstream oil 
and gas sectors

• Support development of new emission certification standards

• Ground-based and airborne monitoring of environmental & air 
pollutants

• Algae cultivation using industrial CO2 emissions as feedstock 
and processing of algal biomass into sustainable products 
including biofuels

Process Efficiency Projects:

• Process development and optimization: sensors and materials 
to improve mining process efficiency

• Microbial Electrochemical Technology (MET): produce direct 
current from biodegrad-able materials for energy neutral /
energy positive wastewater treatment

• Low Carbon Economy Leadership Fund - $1.4 B to support 
provinces and territories that have adopted the Pan-Canadian 
Framework on Clean Growth and Climate Change

• Low Carbon Economy Challenge – funding available for 
projects that best reduce GHGs and generate clean growth
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Framework on Clean Growth and Climate Change
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projects that best reduce GHGs and generate clean growth

Low Carbon Economy Fund ($2 B over 5 years, 2017-22):Low Carbon Economy Fund ($2 B over 5 years, 2017-22):

A network of government, universities, industry, and international  
partners conducting research and development into:

• The pre-treatment of heavy oil products at the source

• The behaviour of different formulations of heavy oil products 
when spilled in marine environments

• Other potential alternative response measures

A network of government, universities, industry, and international  
partners conducting research and development into:

• The pre-treatment of heavy oil products at the source

• The behaviour of different formulations of heavy oil products 
when spilled in marine environments

• Other potential alternative response measures

Centre for Offshore Oil, Gas, and Energy Research (COOGER)Centre for Offshore Oil, Gas, and Energy Research (COOGER)

Funding for collaborative projects in ocean and freshwater 
science, management, conservation, and protection
Funding for collaborative projects in ocean and freshwater 
science, management, conservation, and protection

Partnership Fund: $5 M /yrPartnership Fund: $5 M /yr

Satellite imaging and monitoring of oil spills, tailings ponds, and 
environmental systems
Satellite imaging and monitoring of oil spills, tailings ponds, and 
environmental systems

RADARSAT-2RADARSAT-2

Environment and Climate Change Canada

Other Departments/Agencies/CrownsOther Departments/Agencies/Crowns

Canada Revenue AgencyCanada Revenue Agency
Annual Budget: $4,086 M (2016-17)Annual Budget: $4,086 M (2016-17)

Administers the Scientific Research & Experimental Development 
(SR&ED) Tax Credit
Administers the Scientific Research & Experimental Development 
(SR&ED) Tax Credit

Business Development Bank of Canada 
Supports the growth of over 32,000 SME s through over 100 
business centres across Canada

Budget 2017:

• $400 M over 3 yrs to establish a new Venture Capital Catalyst 
Fund for late state capital

• $1.4 B through BDC, EDC, and private sector funders to 
support Canada s cleantech firms
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Build in Canada Innovation Program: Helps Canadian 
businesses by testing their innovative pre-commercialized goods 
and services within the Government before taking them to 
market  

Max Funding: $1 M for Military Component and $500,000 for 
Standard Component 
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Budget 2017: Launch Innovative Solutions Canada
(up to $50 M over 5 yrs)

Public Services and Procurement Canada

Build in Canada Innovation Program: Helps Canadian 
businesses by testing their innovative pre-commercialized goods 
and services within the Government before taking them to 
market  

Max Funding: $1 M for Military Component and $500,000 for 
Standard Component 

Annual Budget: $2,780 M (2016-17)

Budget 2017: Launch Innovative Solutions Canada
(up to $50 M over 5 yrs)

Infrastructure Canada

Budget 2017:

• $21.9 B (over 11 years) for green 
infrastructure, including in support of the Pan-
Canadian Framework on Clean Growth and 
Climate Change

• $9.2 B (included in above) provided to the 
provinces and territories

Budget 2017:

• $21.9 B (over 11 years) for green 
infrastructure, including in support of the Pan-
Canadian Framework on Clean Growth and 
Climate Change

• $9.2 B (included in above) provided to the 
provinces and territories

Federal Gas Tax Fund:

• $2 B annually transferred to the provinces to 
support community development (rising 2% 
per year through to 2023-24)

• In total, from 2005-2015, the fund has 
provided provinces with $14.8 B in transfers
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per year through to 2023-24)
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Canada Infrastructure BankCanada Infrastructure Bank

Supports the growth of over 32,000 SME s 
through over 100 business centres across 
Canada

Budget 2017:

• $5 B in green infrastructure projects, including 
initiatives that will support the implementation 
of the Pan-Canadian Framework on Clean 
Growth and Climate Change.

Other Departments/Agencies/Crowns
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NRCan – Office of Energy and Research Development (OERD)NRCan – Office of Energy and Research Development (OERD)

Oil Spill Response Science 

Program
$5M for research, development 

and demonstration projects 

focused on improving recovery 

technologies and processes for 

the cleanup of heavy oil products 

spilled in marine environments.

Oil Spill Response Science 

Program
$5M for research, development 

and demonstration projects 

focused on improving recovery 

technologies and processes for 

the cleanup of heavy oil products 

spilled in marine environments.

National Research Council Canada (NRC)

Strategic Innovation Fund

Budget: $1.6 B (over five years)
   Loan for 40% of eligible costs to support research and pre-
   Competitive development in aerospace, defence, security, 
   and space industries 

Stream 1: Encourage R&D, accelerating tech transfer and 
    commercialization of products, processes services

Stream 2: Facilitate growth and expansion of Canadian firms

Stream 3: Attract and retain large scale investments in Canada

Stream 4: Advance industrial research, development, 
    technology demonstration through collaboration between 
    academia, non-profit organizations and the private sector.
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Scientific Research & Experimental 
Development Tax Incentive (SR&ED)
35% of R&D expenditures

Scientific Research & Experimental 
Development Tax Incentive (SR&ED)
35% of R&D expenditures

2016 Value of Tax Incentives: $3,165 M2016 Value of Tax Incentives: $3,165 M

NRC-Industrial Research Assistance ProgramNRC-Industrial Research Assistance Program

Annual Budget: $270 M (2016-17)Annual Budget: $270 M (2016-17)

Number of Full Time Staff: 410 (Planned)
    Includes a network of over 250 Industrial Technology 
    Advisors (ITAs) engage roughly 8,000 SMEs annually

Number of Full Time Staff: 410 (Planned)
    Includes a network of over 250 Industrial Technology 
    Advisors (ITAs) engage roughly 8,000 SMEs annually

• Make oil sands and heavy oil a cleaner energy option

• Ensure Canada is receiving maximum value for the 
environmental cost already incurred for its oil sands 
and heavy oil production

FY 2017 funding for cleantech: $20 M

FY2014-2017: Assisted 446 companies in the cleantech 
    space with 539 projects (138 firms in energy process and 
    emissions, 118  firms in cleaner transportation)

Sustainable Development 
Technology Canada (SDTC)
Sustainable Development 
Technology Canada (SDTC)

Oil and Gas Clean Tech Program
Budget 2016 committed $50 M over two years to NRCan to 

invest in development of clean oil and gas technologies

Alberta Carbon Conversion 

Centre
Lead Proponent: InnoTech Alberta
Projects Total: $22 M
NRCan Contribution:   $9.8 M
Objective: Carbon capture, 
storage, use

Clean Seas FEED Project (Fort 

Sask.)
Lead Proponent:Field Upgrading 
Limited
Project Total: $16.5 M
EIP Contribution:   $3.56 M
Objective: studies design parameters 
for a commercial 2,500 barrel per 
day DSUTM unit, removes sulfur 
from heavy oil for marine use.

Enhanced Modified 

Vapour Extraction R&D 

Operation
Lead Proponent: MEG 
Energy Corp.
Project Total: $56.9 M
NRCan Contribution:   $9.9 M
Objective: Reduces steam in 
bitumen extraction

Solvent Driven Process
Lead Proponent: Cenovus 
FCCL Ltd.
Project Total: $23.2 M
NRCan Contribution:   $7.5 M
Objective: reduces water use 
and GHGs

Pilot Facility for Scale Up and Testing Carbon Capture & 

Conversion Tech
Lead Proponent: CMC Research Institutes
NRCan Contribution: $1.0 M
Project Total: $ 2.16 M
Objective: Enable a multi-sector partnership to reduce bottlenecks in 
the innovation chain, associated with scaling up activities, and will 
provide critical training for students and young professionals

Clean Energy Innovation 

Program
2016-18 $50 M over 2 years to 

support clean energy innovation 

Clean Energy Innovation 

Program
2016-18 $50 M over 2 years to 

support clean energy innovation 

Example Project: Assessing 
methane emissions from legacy 
fossil resource development and 
methane mitigation potential

Lead Proponent: Dalhousie 
University
Project Total: $0.8 M
NRCan Contribution: $0.5 M
Outcome: methane emission 
inventory estimates, validation for 
new technologies to increase 
effectiveness of methane abatement 
studies everywhere. 

Program of Energy Research & Development (PERD)Program of Energy Research & Development (PERD)

Canada Revenue Agency (CRA)

NRCan – CanmetENERGYNRCan – CanmetENERGY

Devon (Alberta) Research Centre:
130 scientists, engineers, technologists, managers, support staff

Goal 1
Goal 2

Devon (Alberta) Research Centre:
130 scientists, engineers, technologists, managers, support staff

Goal 1
Goal 2 • Extraction and Tailings• Extraction and Tailings

• Water Management• Water Management

• Multiphase Systems• Multiphase Systems

• Upgrading Oil Sands, Heavy Oil• Upgrading Oil Sands, Heavy Oil
• Future Fuels and Emissions• Future Fuels and Emissions

Pilot Facilities: CanmetENERGY has many pilot plants that are scalable and provide opportunities to 
validate technologies.

Devon Labs Generate Solutions in:

Innovation, Science and Economic Development

The CGP aims to strengthen Federal-Provincial/Territorial 
coordination and leverage technologies to expand economic 
and global-market opportunities. Only projects with provincial 
and territorial support are eligible. A call for letters of interest 
is expected in Autumn 2017.

Clean Growth in Natural Resource Sectors Program (CGP)

Budget 2017 - $155 M to support cleantech 
research, development, and demonstrations, 
up to first commercialization installations in 
Canada s energy, mining and forestry sectors. 

OERD is Canada's coordinator of sustainable energy R&D activities. PERD provides funding to 13 federal 
departments and agencies to undertake internal R&D and technology demonstrations in six priority areas, 
including Oil and Gas. They may collaborate and provide funding to private firms, associations, universities 
and other government bodies.

Key Federal Government R&D & Innovation 

Support Programs, Initiatives & Establishments

SD Tech Fund Value: $915 M (2013-20)
Budget 2017: Recapitalize the Tech Fund 
($400 M over 5 yrs)

SD Tech Fund Value: $915 M (2013-20)
Budget 2017: Recapitalize the Tech Fund 
($400 M over 5 yrs)

Current Project Funding Calls:
Must develop consortium partnerships with 
larger emitters, academic institutions, co-
developers, or potential customers

Current Project Funding Calls:
Must develop consortium partnerships with 
larger emitters, academic institutions, co-
developers, or potential customers

• SDTC – Ontario Centres of Excellence 
Fund: $45 M for SME s development 
and demonstration of technology that 
will reduce GHGs in Ontario, Canada, 
and globally.

• SDTC – Ontario Centres of Excellence 
Fund: $45 M for SME s development 
and demonstration of technology that 
will reduce GHGs in Ontario, Canada, 
and globally.

• SDTC – BC s Innovation Clean Energy 
Fund: $40 M for project field testing, 
prototyping, deployment, and scaling-up

• SDTC – BC s Innovation Clean Energy 
Fund: $40 M for project field testing, 
prototyping, deployment, and scaling-up

Recent Closed Funding Calls: 
SDCT has recently provided $48 M in 
funding for Cleantech in Alberta and       
$15 M for Natural Gas emissions in BC

Recent Closed Funding Calls: 
SDCT has recently provided $48 M in 
funding for Cleantech in Alberta and       
$15 M for Natural Gas emissions in BC

Fed-Provincial Collaboration on Cleantech Innovation Initiatives

Pan-Canadian Framework: 
   Collaborative effort between federal, provincial, and Indigenous 
   governments to address climate change and grow the clean economy. 
   Strategic Focus: (1) Carbon  pricing, (2) Unified actions to reduce 
   emissions, (3) adaptation and climate resilience, (4) clean technology, 
   innovation and jobs.

Clean Growth in Natural Resources Sectors Program (CGP)
   $155 M funding program administered by NRCan to support research, 
   development, and demonstration projects that are supported by 
   provincial or territorial governments

Carbon Conversion Technology Centre: 
   A partnership between NRCan and Government of Alberta to support 
   the development of Carbon Capture and Utilization Technologies

Natural Sciences & Engineering 

Research Council of Canada (NSERC)

NSERC investments by sector (2015-16):

Natural Sciences & Engineering 

Research Council of Canada (NSERC)

NSERC investments by sector (2015-16):

Total S&T Expenditures: $1,120 M (2016-17)  Total S&T Expenditures: $1,120 M (2016-17)  

Total Extramural S&T Expenditures: $1,038 MTotal Extramural S&T Expenditures: $1,038 M

$14.1 M NSERC Investments in Oil Sands 
and Heavy Oil (2015-16):

• 146 NSERC-funded Professors

• 65 Industrial Partners

• $9.9 M Contribution from Industrial Partners

• 421 NSERC awards to student fellows

• 15 NSERC-supported Research Chairs

Canadian Institutes 

for Health Research 

(CIHR)

Canadian Institutes 

for Health Research 

(CIHR)

Total S&T Expenditures: 
    $1,028 M (2016-17)  
Total S&T Expenditures: 
    $1,028 M (2016-17)  

Total Extramural S&T 
    Expenditures: $957 M  
Total Extramural S&T 
    Expenditures: $957 M  

Social Sciences and Humanities 

Research Council (SSHRC)

Social Sciences and Humanities 

Research Council (SSHRC)

Total S&T Expenditures: $720 M (2016-17)Total S&T Expenditures: $720 M (2016-17)
Total Extramural S&T Expenditures: $691 M  Total Extramural S&T Expenditures: $691 M  

$1.8 M across 25 awards for Oil and Gas$1.8 M across 25 awards for Oil and Gas

Project Topics: management, Indigenous and  
sustainable development, economic impacts

Total NSERC investments in Related Sectors

• Environmental Science/Agriculture:    $226.7 M
    (2,352 professors and 6,771 fellows)

• Natural Resources and Energy:          $158.4 M 
    (1,643 professors and 4,731 fellows)

• Water-related Research                $72.9 M
    (756 professors and 2,177 fellows)

• Northern Research                $49.6 M
    (515 professors and 1,481 fellowa)

Canada Excellence Research Chairs Program (CERC)Canada Excellence Research Chairs Program (CERC)
2 of 26 chairs are focused on the oil and gas sector.

At least 6 of 26 chairs are researching topics applicable to the oil and 
gas industry, such as water and land resource management, arctic 
and ocean exploration, and mining.

At least 6 of 26 chairs are researching topics applicable to the oil and 
gas industry, such as water and land resource management, arctic 
and ocean exploration, and mining.

• Chair in Oil Sands Molecular Engineering (U Alberta)• Chair in Oil Sands Molecular Engineering (U Alberta)
• Chair in Materials Engineering for Unconventional Oil Reservoirs 
    (U Calgary)
• Chair in Materials Engineering for Unconventional Oil Reservoirs 
    (U Calgary)
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Annual investment: $265 M (2016-17) 

Canada Research Chairs Program
Annual investment: $265 M (2016-17) 

575 Researchers Supported
Training & Career Support Program: $160 M 
Towards supporting 2,450 researchers by 2017

575 Researchers Supported
Training & Career Support Program: $160 M 
Towards supporting 2,450 researchers by 2017

• Environmental Science/Agriculture:    209 
• Natural Resources and Energy:          147
• Water-related Research:                80 
• Northern Research:                28 

Total NSERC filled Research Chairs:   1,615 

Oil Sands and Heavy Oil Research Chairs:   15

Research Chairs in Related Sectors

NSERC Flarenet
$5.5M over 5 years – NSERC strategic 
partnership grant 

NSERC Flarenet
$5.5M over 5 years – NSERC strategic 
partnership grant 

Partners include 5 universities, two industry 
associations, 5 federal and provincial 
government departments, and private sector 
lead (Clearstone Engineering in Alberta)

Partners include 5 universities, two industry 
associations, 5 federal and provincial 
government departments, and private sector 
lead (Clearstone Engineering in Alberta)

NSERC Flarenet
$5.5M over 5 years – NSERC strategic 
partnership grant 

Partners include 5 universities, two industry 
associations, 5 federal and provincial 
government departments, and private sector 
lead (Clearstone Engineering in Alberta)

Canada First Research Excellence Fund Canada First Research Excellence Fund 
Budget 2014: $1.5 B over 10 years to excel post-secondary institutions 
globally
Budget 2014: $1.5 B over 10 years to excel post-secondary institutions 
globally

$1.25 B was allocated in 2015-16 to 18 institutions.$1.25 B was allocated in 2015-16 to 18 institutions.

• Future Energy Systems Research $75 M 
    (UAlberta, with SAIT)
• Future Energy Systems Research $75 M 
    (UAlberta, with SAIT)

• Global Research Initiative in Sustainable Low $75 M
   Carbon Unconventional Resources (UCalgary)
• Global Research Initiative in Sustainable Low $75 M
   Carbon Unconventional Resources (UCalgary)

• Safe and Sustainable Development of $94 M
    the Ocean Floor (Dalhousie University)
• Safe and Sustainable Development of $94 M
    the Ocean Floor (Dalhousie University)

• Global Water Futures: Solutions to Water       $78 M
   Threats (USaskatchewan) 
• Global Water Futures: Solutions to Water       $78 M
   Threats (USaskatchewan) 

Vanier Canada Graduate Scholarship Program (Vanier CGS)Vanier Canada Graduate Scholarship Program (Vanier CGS)

Tri-Council Transfer Payment: $8.4 M (planned per year until 2016)Tri-Council Transfer Payment: $8.4 M (planned per year until 2016)

Annual Budget: $8.4 MAnnual Budget: $8.4 M

$50,000 per year, per recipient for 3 years (up to 167 awarded annually)$50,000 per year, per recipient for 3 years (up to 167 awarded annually)

4 scholarships were granted for research regarding tailing ponds, leaking 
emissions, and enhanced oil recovery (EOR).

Current Technology Along 

Oil and Gas Supply Chain

Current Technology Along 

Oil and Gas Supply Chain

Future Innovation Along Oil 

and Gas Supply Chain

Future Innovation Along Oil 

and Gas Supply Chain

• Truck & ship 

transportation

• Carbon capture

• Solvent use in EOR

• In-situ combustion

• Oil sands EVs

• Tailings Innovation

• BTEX degrading bioaugmentation remediation well restoring

• Bio/genomic/microbial water and soil remediation

   Federal Budget 2017 
   Clean Technology Initiatives

▪ Increased financial support (equity, working 
capital, project finance) for Canada s cleantech 
firms ($1.4 B through BDC, EDC, and private 
sector funders)

▪ Recapitalize the SDTC Tech Fund ($400 M 
over 5 years)

▪ New funding for NRCan & Transport Canada for 
clean energy & transportation R&D ($229 M 
over 4 years)

▪ New funding for clean technology R&D in 
Canada s natural resource sectors ($200 M 
over 4 years to 

   NRCan, Agri-Food, and DFO)

▪ New funding for Global Affairs Canada to 
implement a clean technology strategy for 
international business development ($15 M over 
4 years)

▪ New funding to establish Clean Technology 
Data Strategy ($14.5 M over 4 years through 
NRCan and ISED)

▪ Establish a Clean Growth Hub within new 
Innovation Canada to coordinate, improve 
federal cleantech services and reporting ($12 M 
over 4 years through ISED, NRCan.
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Data Strategy ($14.5 M over 4 years through 
NRCan and ISED)

▪ Establish a Clean Growth Hub within new 
Innovation Canada to coordinate, improve 
federal cleantech services and reporting ($12 M 
over 4 years through ISED, NRCan.

Crude Oil Natural Gas

Provincial Cap and Trade Programs

Québec Cap-and-Trade System for GHGs and 

Emission Allowances
Provincial Revenues: $1.8 B ($2.5 B projected by 2020)
GHG emission minimum price: $10/ton in 2010, increases 
annually by 5% + inflation

▪ Use: investments into the Green Fund to support 
climate change action and municipal clean waste 
projects 

Ontario Cap-and-Trade System
Provincial Revenue: $1.9 B per year (estimate) 
Carbon price: $17-18/ton  Emissions Cap: 142 megatons

▪ System to be linked to Québec and California s market

▪ Use: Reduce GHG through energy saving programs 

that invest in transit, housing, and cleantech

British Columbia Carbon tax
Provincial Revenue: $7.3 B between 2009-2016 
Carbon tax: $10/ton in 2008, increase to $30/ton by 2017

▪ Use: offset taxes for low income families, small 
businesses, northern communities

Alberta Carbon Pricing Plan
Provincial Revenue: $9.6 B in first 5 years (estimate)
Carbon tax: $20/ton in 2017,increase to $30/ton in 2018

▪ Hybrid tax regime with carbon tax, emissions cap, 
credits market

▪ Use: $6.2 B for cleantech, clean energy, infrastructure; 

$3.4 B to support small business & communities adjust

Western Climate Initiative (2016): British 

Columbia, Ontario, Québec, and 7 US states  

joint cap-and-trade program

Yukon

GDP: $2.7 B (2015, StatsCan)GDP: $2.7 B (2015, StatsCan)

Population: 37 K (2016, StatsCan)Population: 37 K (2016, StatsCan)

Northwest Territories

GDP: $4.8 B (2015, StatsCan)GDP: $4.8 B (2015, StatsCan)

Population: 44 K (2016, StatsCan)Population: 44 K (2016, StatsCan)

Nunavut

GDP: $2.4 B (2015, StatsCan)GDP: $2.4 B (2015, StatsCan)

Population: 37 K (2016, StatsCan)Population: 37 K (2016, StatsCan)

All Territories

Oil & Gas GDP Contribution: $0.3 B (2016)Oil & Gas GDP Contribution: $0.3 B (2016)

Oil & Gas GDP Contribution: $0.31 B (2016)Oil & Gas GDP Contribution: $0.31 B (2016)

Gas Tax Fund: $15.8 M (2016) for clean 
infrastructure in communities.
Gas Tax Fund: $15.8 M (2016) for clean 
infrastructure in communities.

Gas Tax Fund: $15.8 M (2016) for clean 
infrastructure in communities
Gas Tax Fund: $15.8 M (2016) for clean 
infrastructure in communities

Gas Tax Fund: $15.8 M (2016) for clean 
infrastructure in communities
Gas Tax Fund: $15.8 M (2016) for clean 
infrastructure in communities

Gas Tax Fund: $47.4 M (2016) for clean 
infrastructure in communities
Gas Tax Fund: $47.4 M (2016) for clean 
infrastructure in communities

R&D Exp. (GERD): $11 M (2013 Statcan)R&D Exp. (GERD): $11 M (2013 Statcan)

BERD: $81 M (2013 Statcan)BERD: $81 M (2013 Statcan)

GDP: $9.9 B (2015, StatsCan)GDP: $9.9 B (2015, StatsCan)

Population: 118 K (2016, StatsCan)Population: 118 K (2016, StatsCan)

Oil and Gas Companies: 25Oil and Gas Companies: 25

Oil & Gas Production by Region (2016)

Source: 2016-17 NRCan Energy Factbook Source: ECCC, Canadian Environmental 

Sustainability Indicators

GHG Emissions by Region (2015)

BC Petroleum Contractors 
Association 

Partners: 16 corporate, and 
Service Canada, CPCA

BC Petroleum Contractors 
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Service Canada, CPCA

New Brunswick Responsible 
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CANADA S OIL AND GAS 

INNOVATION REPORT CARD

Approach 3.0
3.0 Innovation Strategy

2.9 Pipeline + Portfolio Mgmt.

3.0 Process

Organization 2.7
2.8 Senior Leadership

2.7 Governance

2.6 Collaboration

Resources + Competencies 3.0
2.7 Funding

3.1 Talent Management

3.2 Innovation Tools

Metrics + Incentives
2.8 Non/Financial Rewards

2.3 Innovation Metrics

3.5 External Attraction

2016 Innovation Maturity Score Innovation maturity is the level that 
companies have integrated innovation 

into their organizations

Innovation Maturity Average Score: 2.9

Innovation Maturity Range: 2.1 to 3.9

Source: Monitor Delloite, Innovation in Oil and 
Gas: Canada 2016

Scores are measured on a 6-point scale.
2 to 2.9 points = sporadic with fragmented effort

3 to 3.9 points = competent with reliable and repeatable innovation
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th A -
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Canada s Emissions Performance
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2013 Carbon Intensiveness: 3
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Oil & Gas
Investment Spending:

2015: $54 B
2016E: $37 B
2017F: $44 B

Oil and Gas companies in Canada

Number of direct jobs in Oil & Gas
Statcan [NAICS codes: 211, 21311A, 213111, 213118, 2212, 3241, 412, 486]

Economic Contribution of the Oil and Gas Sector

   1. ECONOMIC OUTCOMES

• Acceleration and commercialization of clean and efficient 
technologies

• $129.9 B contribution to Canada s GDP (chained 2007)
• $48 B in capital expenditures for oil and gas extraction in 

2016 down from $76 B in 2014 (CANSIM, by NAICS) 
• Oil and gas industry is the largest single private investor 

in Canada
• Over 5000 companies in Canada (outside of Alberta) 

provide goods and services to the oil sands
• $15B/year contribution to government revenues
• Expansion of sustainable resource development
• Development of Canadian SMEs and sustainable value-

chains
• Increase of economic diversity through spin-off and 

exportable technologies
• Improve market access
• Increase global investment in Canada s oil and gas
• Improve Canada s profitability & international 

competitiveness
• Creates and maintains high-quality sustainable jobs
• 193,540 direct jobs
• Increase taxes, royalties to support social programs

FEDERAL TARGETS
• Grow Canada s goods and services exports – from 

resources, advanced manufacturing and others – by 30 
per cent by 2025

• Double the number of high-growth companies in Canada, 
particularly in the digital, clean technology and health 
technology sectors, from 14,000 to 28,000 by 2025

• Increase the clean technology sector s contribution to 
Canada s gross domestic product (GDP)

   2. ENVIRONMENTAL OUTCOMES

• Improve environmental international best practices
• Improve overall environmental performance along the oil 

and gas value-chain
• Low carbon and low cost oil and gas industry
• Expansion of sustainable resource development
• Acceleration and commercialization of clean and efficient 

technologies in Canada and across the globe
• Reduce GHGs to meet international targets

FEDERAL TARGETS:
• Reduce Canada s GHG emissions from 726 MT currently 

to 525 MT in 2030, 30% below 2005 levels
• Reduce greenhouse gas emissions from federal 

operations by at least 40% below 2005 levels by 2030
•  Mission Innovation   double investments in clean energy 

research (from $387M to $774M) by 2020
• Help limit global temperature increases to less than 2 

degrees Celsius (Paris agreement – COP21) by 
transitioning to a low carbon economy

• Implement the Pan-Canadian Framework on Clean 
Growth and Climate Change, including:

• Protect 17% of land and inland waters, and 10% of costal 
and marine waters, with a focus on preserving Canada s 
fresh water resources

• By 2030, generate 90 per cent of electricity from non-
emitting sources

•  Create a $2 billion Low Carbon Economy Fund
• Introduce a national carbon pricing floor
• Phase out coal for electricity generation by 2030
• Establish a new Canadian Centre for Climate 

Services to improve access to climate science and 
regional climate resilience centres

• Phase out inefficient fossil fuel subsidies
• Develop a Canada Energy Strategy

Leading Social Contributors of the Oil and Gas Sector

Local Community Development and Forest Fire Releif

▪ $14.9 M contributed by the Suncor Energy Foundation to Canadian charitable 

organizations in Suncor s key operating communities

▪ $1.1 M employee and corporate matching donation to Canadian Red Cross and Fort 

McMurray

▪ $1 M in grants to charities and non-profit organizations in Wood Buffalo for forest fire 

recovery efforts

Indigenous Community Investment

▪ 33 Petro-Canada branded retail sites owned by or leased from Nations across Canada

▪ 197 Indigenous supplier contracts for material and services

▪ 15,783 leadership opportunities created for Indigenous youth

Canadian Natural Resources Ltd. in 2016
Business Development

▪ $ 9.1 M community investment, including    

$2 M in-kind support to Fort McMurray 

through fire response and assistance to 

3,500 evacuees.

Indigenous Community Development

▪ Work with more than 55 Indigenous 

communities near operations in Western 

Canada to support business and capacity-

building opportunities

▪ $320 M in contracts to Indigenous business 

and services

▪ Working with Acden, Canada s largest 

Indigenous corporation, with 18 companies 

and 3,000 employees. Acden provides 

services for planning, construction, and 

maintenance, and reclamation of Alberta s 

Oil Sands

Supporting Higher Education

▪ $7 M over 5 years to UCalgary s CNRL 

Engineering Complex (open 2016)

▪ $500 K over 5 years to fund the Oil Sands 

Power Engineering Lab at Keyano College 

in Fort McMurray

Employee-led, Corporate Matching 

Initiatives

▪ Raised over $1.6 M in combined 

employee giving and corporate 

matching for the United Way

▪ Raised $300K through employee 

giving and corporate matching for 

hospitals and child care centres

Promoting Health and Wellness

▪ Donated $2 M toward the RESOLVE 

campaign to end homelessness, by 

providing affordable rental homes and 

mortgages on a sustainable basis for 

those who need it most. 

▪ $250 K commitment to Apples 

Schools Foundation, for fostering 

healthy school communities in remote 

northern schools in Alberta, many are 

First Nations or Métis

▪ $650 K pledged over five years to 

support renovations for at the 

Northern Lights Health Centre 

SUNCOR in 2016

Source: Canadian Natural Resources Ltd., 2016 Stewardship Report to Stakeholders Source: SUNCOR, Report on Sustainability 2016
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Suncor s Community Investment

   3. SOCIAL OUTCOMES FEDERAL TARGETS:
• Strengthen Canada s Middle Class through investments in 

education, infrastructure (public transit, water, housing, etc.) and 
lower taxes, and increase support for seniors, veterans and new 
immigrants

• Improve socio-economic conditions of indigenous people over five 
years: $8.4B from budget 2016; an additional $4B from budget 2017

• Provide 10,000 work-integrated placements for students and 
graduates each year

• Improve  brand Canada  and global social license
• $2B/yr in clean infrastructure projects in 

communities and First Nations communitieS
• Reduce polluting externalities, secondary, and 

social impacts from industry production
• Corporate social responsibility provides relief, 

education, and health support to communities
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World 
Export 
Rank

Material

3rd

Canadian 
Production 

Exported (%) 

Exports 
to US (%)

Exports to United 
Kingdom (%)

Exports to 
Netherlands (%) 

4th

Crude Oil

Refined Petroleum 
Products

Natural Gas

78% 99% 0.44% 0.04%

26% 94% 0.67% 2%

51% 100%

Canada is a major player 
in oil and gas exports

% of US 
Imports

43%

24%

97%

The US imports almost all of 
Canada s oil and gas exports

Canada s second largest 
oil export destinations 

Source: NRCan (2016) Energy 

Factbook, MIT (2015) OEC

         University of Alberta
Core Research Strength: Oil Sands 
Efficiency & Carbon Capture Tech
▪ 1 Excellence Research Chair in Oil 

Sands & Molecular Engineering
▪ 15 of 18 Industrial Research Chairs 

are in oil and gas, partnering with 
75 companies

Initiatives for Oil and Gas Research
▪ $75 M for Future Energy Systems 

Research for international excellence
▪ $25 M Helmholtz-Alberta partnership 

with Germany s largest research 
organization
▪ Institute for Oil Sands Innovation: 160 

international researchers involved
▪ Sino China-Canadian Energy & 

Environment Joint Research Initiative 
(30 projects) 

Initiatives for Oil and Gas Research:
▪ $75 M from CFREF to develop 

International Innovation Hubs 
(Beijing s Kerui Group and Mexico s 
UNAM have contributed $24 M)
▪ $4.9 M Offshore Research 

Collaboration for geo-mapping to 
attract $2 B in exploration
▪ $22 M from Carbon Management 

Canada for 44 research projects 
across Canada, funding 33 
researchers at UCalgary

▪ 2 Chairs related to oil and gas 
▪ Annually, ARIS  averages $7.1 M in 

research funding, 244 industry 
partners, 250 student researchers, 
and 90 prototypes. 

▪ 2 Chairs related to oil and gas 
▪ UCalgary CFREF partner

        Northern Alberta
        Institute of Technology

Southern Alberta 
Institute of Technology

Core Research Strength: Heavy 
& Unconventional Oil Innovation
▪ 24 Chairs in unconventional 

hydrocarbon resources
▪ 18 Chairs in hydraulic fracturing
▪ 17 Chairs in low-carbon energy
▪ 16 Chairs in cumulative effects of 

energy related process

        University of Calgary
Core Research Strength: Heavy 
& Unconventional Oil Innovation
▪ 24 Chairs in unconventional 

hydrocarbon resources
▪ 18 Chairs in hydraulic fracturing
▪ 17 Chairs in low-carbon energy
▪ 16 Chairs in cumulative effects of 

energy related process

        University of Calgary

         University of Manitoba

         University of Winnipeg

Oil and Gas Initiatives:
▪ $2.4 M Centre for Oil and Gas Research and 

Development and $34 M Churchill Marine 
Observatory established 2015 conducting 
arctic oil research
▪ GENICE: $10.7 M from Genome Canada to 

collaborate wIth UCalgary, UDalhousie, 
McGill on genomics for Arctic oil spills

Core Research Strength: Arctic Genomic 
Remediation
▪ 1 CERC in Geomicrobiology and Climate 

Change in the Arctic
▪ 4 research chairs in arctic sea ice oil 

mitigation and arctic environmental 
chemistry

         University of Manitoba

         University of Winnipeg

Oil and Gas Initiatives:
▪ $2.4 M Centre for Oil and Gas Research and 

Development and $34 M Churchill Marine 
Observatory established 2015 conducting 
arctic oil research
▪ GENICE: $10.7 M from Genome Canada to 

collaborate wIth UCalgary, UDalhousie, 
McGill on genomics for Arctic oil spills

Core Research Strength: Arctic Genomic 
Remediation
▪ 1 CERC in Geomicrobiology and Climate 

Change in the Arctic
▪ 4 research chairs in arctic sea ice oil 

mitigation and arctic environmental 
chemistry

        University of Toronto

Core Research Strength: Clean Tech & Advanced Materials
▪ Research funding (2014-17): $308 M cleantech, $315 M advanced materials
▪ Faculty: 565 involved in cleantech, 384 invovled in advanced materials
▪ Research-based start-ups created 2014-17: 11 cleantech, 18 advanced materials
▪ Bio-Zone: Working with SiREM and Federated Co-op to scale-up, field test, and 

bring BTEX degrading bioaugmentation tech to market. Already used to restore 
over 500 industrial contaminated sites world wide
▪ Centre for Research in Sustainable Aviation researching efficient fuels, designs

University of Waterloo

Université de Montréal

University of Western Ontario

Université Laval
McGill University

Queen s University
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Proportion of adults aged 25 to 64 with College or 
University completion: 55% (2015)
— the highest rate among OECD countries 

— OECD avg: 35% (OECD, 2015)
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Top Fields of Study (Graduates, StatCan 2014)
              Universities  Colleges

1. Business/Public Admin/Management       67,000       45,000
2. Social/Behavioural Science/Law         58,000       18,000  
3. Health, Related fields      39,000       36,000

4. Architecture/Engineering/Related      28,000       34,000
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Canadian Share of 
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4.3% of world NG production

(BP Stat Review 2017)

Canadian Markets
2.02% of world GDP

(World Bank 2016)

Canadian Share of 

Oil and Gas Production
4.8% of world Oil production

4.3% of world NG production

(BP Stat Review 2017)

Canada s Cleantech Merchandise Exports

Cleantech exports in 2016: $14.2 B

Canada Exports Cleantech to:

US      74.6%

European Union      8.5%

China          2.7%

Source: 2016 Working Group on Clean 

  Technology, Innovation, and Jobs Report 
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5,292 firms 
(1-4)
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Business Expenditures on R&D  

BERD: $15,462 M (2015, performing sector)
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Oil and Gas Business R&D Expenditures
(extraction, contract drilling and related services)

Examples of Oil Production, Pipeline, and Service in 

Canada s Top 1000 Publicly Traded Companies

Top 1000 Rank              2015 Profit     # Employees

Examples of Oil Production, Pipeline, and Service in 

Canada s Top 1000 Publicly Traded Companies

Top 1000 Rank              2015 Profit     # Employees

       44  Inter Pipeline    $427 M 7,471       44  Inter Pipeline    $427 M 7,471

       46  Pembina Pipeline Corp.    $406 M 1,274       46  Pembina Pipeline Corp.    $406 M 1,274
       72  Enbridge Inc.    $251 M 8,652       72  Enbridge Inc.    $251 M 8,652

       73  Westcoast Energy    $244 M 3,654       73  Westcoast Energy    $244 M 3,654

       80  Keyera Corp.    $202 M    985       80  Keyera Corp.    $202 M    985

       97  Granite Oil    $150 M      16       97  Granite Oil    $150 M      16

       22  Imperial Oil Ltd. $1,122 M 5,700       22  Imperial Oil Ltd. $1,122 M 5,700

  Source: Globe and Mail (2016)

     118  ShawCor Ltd.      $98 M 5,919     118  ShawCor Ltd.      $98 M 5,919
     119  Veresen Inc.      $94 M    259     119  Veresen Inc.      $94 M    259

     103  Enbridge Income Fund Holdings    $138 M        0     103  Enbridge Income Fund Holdings    $138 M        0
     104  PEYTO Exp. & Development    $138 M     104  PEYTO Exp. & Development    $138 M

       34  Cenovus Energy    $618 M 3,600       34  Cenovus Energy    $618 M 3,600

2016 Cleantech Performance

   800        Firms (est.)

       55,300        Direct Jobs (est.)

 $17 B     Revenues

Cleantech Firms Paid 48% more than the 

Canadian average wage.
  Source: Standing Committee on Nature Resources, 
  De-risking the Adoption of Clean Technology in 
  Canada s natural Resource Sector

  Source: Analytica Advisors 2017 Canadian Clean 
  Technology Industry Report Synopsis & Backgrounder
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Global Cleantech 

Market Value by Trade*
$1 Trillion

Canadian Global Market 

Share of Cleantech*
1.4% – 26

th
 largest in the world

Emerging CO2 technologies 

could generate $1 trillion new 

revenue by 2030.

Global Cleantech 

Market Value by Trade*
$1 Trillion

Canadian Global Market 

Share of Cleantech*
1.4% – 26

th
 largest in the world

Emerging CO2 technologies 

could generate $1 trillion new 

revenue by 2030.

*Global Cleantech 

Market Value by Trade 

& Canadian Global 

Market Share Cleantech

    Source: Standing 

Committee on Nature 

Resources, De-risking 

the Adoption of Clean 

Technology in Canada s 

Natural Resource Sector

    Source: Analytica 

Advisors 2017 Canadian 

Clean Technology 

Industry Report Synopsis 

& Backgrounder

**Global Opportunities 

for Innovative Services 

& Equipment

    Source: Going Global 

Report 2016, EDC, GAC, 

PSAC, CGEF, JWN, 

Gov. A lberta

    Source: Paris 2015 

Tacker , Carbonbreif.org

R&D Spending in Canada s Cleantech

In 2015, 28% of the R&D for Canada s 800 clean 
technology firms were publicly funded.

In 2016, fossil fuels represented $1.45 B of the $2 B 
that was invested in Cleantech R&D in the Energy 
Sector. $219 M was provided by COSIA. 

Source: Standing Committee on Nature Resources, De-
risking the Adoption of Clean Technology in Canada s 
natural Resource Sector

Source: Analytica Advisors 2017 Canadian Clean 
Technology Industry Report Synopsis & Backgrounder

Total full-time (FTE) staff in R&D:  132,330  
(2013, StatCan)
Total full-time (FTE) staff in R&D:  132,330  
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Oil and Gas 

Business Research and 

Development Expenditures 

have increased 1400% since 1999.

Source: CANSIM Tables 379-0030 and 383-0031

NAICS Codes: 211,21311A, 2212, 23C2, 32411, 3241A, 412, 486

Total Direct Oil and Gas Jobs:  193,540

Total Direct Oil and Gas GDP (chained 2007):  $129.9 B

Granting Councils

Federally Funded Not-For-Profits

Oil & Gas Innovation & Collaboration Associations

Source: 2016-17 NRCan Energy Factbook
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 Canada Is the Ninth Largest Greenhouse Gas Emitter in the World

Today s Innovation Solutions & Opportunities

 Canada's Oil and Gas Innovation Solutions Needed Across the 
Globe to Address Carbon and Cost Competitiveness

Canada s Oil and Gas Sector has the Opportunity 
to Lead in Clean and Sustainable Solutions

Specific to Cleantech
(including Oil & Gas)

 

Specific to Oil & Gas 

Bitumen Partial 
Upgrading Technologies

Technologies to upgrade the 
   quality, adding value to low-
   grade bitumen.

Current Projects
Three lead technologies have 
   been identified and are in the 
   pilot stage with NRCan: SDU, 
   Hi-Q and HDR 

    Reduce GHGs

Add Value to Resources

Reduce/eliminate diluent

    Improve Efficiency
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Leak technologies for 
   measurement, reporting, leak 
   detection, and repair of 
   methane leaks in the oil and 
   gas system.

Current Projects
Emissions Reduction Alberta has 
   launched a methane challenge 
   to support the development of 
   innovative technologies in this 
   area

    Reduce GHGs 

           Methane Capture

           Reduce Transportation Leaks

Technologies to capture and 
   convert carbon into value-
   added products

Current Projects
R&D initiatives: Alberta Carbon 
   Commercialization Centre, 
   COSIA X-Prize, ERA Grand 
   Challenge, Burnco and Lafarge 
   (Low Carbon Concrete), Husky 
   (Lashburn CO2 Capture
    Demonstration Project)

          Reduce GHGs

     Add Value to Waste

           Carbon Capture, 
           Utilization, and Storage

DISRUPTIVE CLEAN TECHNOLOGY INNOVATIONS IN OIL AND GASDISRUPTIVE CLEAN TECHNOLOGY INNOVATIONS IN OIL AND GAS

Digital Oil Field

▪ GHG Reduction: 2 Mt/year for 
half million b/d BPU

▪ Increased market access by 
reducing or eliminating diluent 
and free up pipeline capacity

20 years of Economic Benefit:

▪ $3.23 billion labor income

▪ $10.1 billion GDP contribution

▪ $2.01 billion in revenue to the 
federal government

▪ $1.27 billion in revenue to the 
provincial government.

▪ GHG Reduction: 5Mt/year by 
2030 (2Mt cement and concrete, 
2 Mt EOR, 1Mt other processes)

▪ Add value: 40% of Alberta s 
industry emissions currently 
treated as waste could be 
upcycled into high value 
products.  Global carbon 
conversion and utilization is 
estimated at $200 B. 

CO2 Capture, Conversion 
and Utilization Technologies

Zero CO2 Emission
Energy Technologies

▪ GHG Reduction: 45% of 
methane from oil and gas by 
2025

▪ 111 person years of 
employment

Methane Leak Technologies

Natural gas liquids replace steam 
   to more efficiently recover oil.

Current Projects
Solvent-assisted SAGD: IOL 
   Solvent Assisted-SAGD and 
   Aspen Project

SAGD-Solvent Hybrid 
   Commercial Demonstrations: 
   MEG Energy and Cenovus Hot 
   Solvent Extraction

Pure Solvent Processes: nSolv, 
   CSP

Non-emissive hydrocarbon 
   energy extraction by producing 
   alternative energy carriers (ie. 
   hydrogen) that leave CO2 in 
   petroleum reservoir.

Current Projects
U of Calgary – Global Research 
   Initiative in Sustainable Low 
   Carbon Unconventional 
   Resources

Proton Technologies – Hygenic 
   Earth Energy

          Improve Efficiency 

(Cleaner Oil & Gas)

               Water Conservation

          Natural Gas Liquids

      Reduce GHGs

   Hydrogen as a resource

▪ GHG Reduction: 12 Mt/year by 
2030 

▪ Achieve in-situ oil production 
within the 100Mt Alberta Climate 
Leadership Plan limit.

▪ Reduce steam (fresh water) use 
by 40-90%

▪ More economically efficient oil 
recovery

▪ Additional royalties and taxes 
under favorable market 
conditions

▪ GHG Reduction: removes 
almost all CO2

▪ Low carbon energy source 
derived from large hydrocarbon 
reserves

▪ Potential for electricity exports

▪ Rural community revitalization
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Accelerate technology adoption in 
   the oil and gas sector in order 
   to optimize production 

Current Projects
GE Adaptix – Improves upstream 
   efficiencies with machine 
   learning and adaptive 
   intelligence

Hifi-Engineering, ACAMP – 
   optical electronics to prevent 
   pipeline leak

Tacterra – Laser gas detector

           Reduce GHGs

       Improve Efficiency

           (Cleaner Oil & Gas)

▪ GHG Reduction: 2-3 Mt/year of 
CO2 

2015 Economic Benefit Snapshot

▪ Employing 2,640 people in 
Alberta

▪ $325 M in GDP generated

▪ Accounts for $38 M of provincial 
exports

 By 2030, Emerging carbon dioxide 
(CO2) utilization technologies, which 

could generate $1 Trillion new revenue

Source: Alberta Clean Technology Roadmap: Vignettes of Clean Tech R&I Potential
Source: House of Commons, Standing Committee on Nature Resources, De-risking the Adoption of 
Clean Technology in Canada s natural Resource Sector 
Source of Icons: Working Group on Clean Technology, Innovation, and Jobs Report 2016

Solvent in-Situ Bitumen 
Recovery Beyond SAGD

Alberta Clean Technology 
Industry Alliance 
Partners: 18 across Canada

Alberta Clean Technology 
Industry Alliance 
Partners: 18 across Canada

Canada Cleantech Alliance
Members: 18 Provincial/Territorial organizations (support and facilitate Cleantech Innovation) 
Priorities: Coordinate collaborative and focused effort across Canada in Cleantech Innovation 
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• Western Innovation Initiative: $100 M over five years to support the pre-commercial 
gap that prevents SMEs to bring new products and services to market
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gap that prevents SMEs to bring new products and services to market

• Western Diversification Program: $25 M to support indigenous and cleantech economic growth• Western Diversification Program: $25 M to support indigenous and cleantech economic growth

Canadian Accelerator Incubator Program

$100 M through NRC-IRAP to support 16 

startup accelerators from 2015-2019.

$100 M through NRC-IRAP to support 16 

startup accelerators from 2015-2019.

In 2015 the DEEP Centre identified 144 

existing Business Incubators, Accelerators, 

and Hubs (BABIs).

19 (of 144) BABIs were reviewed by the DEEP Centre:
Total Followed on Investment: $1,719 M 
Average Followed-On Investment per client: $493 K
Total Jobs Created: 10,363

Average Jobs created per client: 2.97
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Business Incubators Supporting 

Oil, Gas, & Cleantech

• Innovate Calgary

• TEC Edmonton

• Mars

Business Accelerators Supporting 

Oil, Gas, & Cleantech

• Watertech

• RocketSpace

• Mars

• Creative Destruction Labs

• Kinetica Adventures
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  Clean Technology 
  and Sustainability

Environment
• Clean technology to reduce and 

reverse environmental footprint

• Wide-scale carbon capture, 

storage, and use

• Genomics for remediation

• In-Situ combustion

• Carbonless fuels

Efficiency & Stability
• Global prices have dropped but 

consumption and production 
have increased, demanding 
more efficient and less costly 
production

• Resource depletion
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A Brief History of Oil and Gas Innovation

Today s Innovation Challenge & Opportunities

1911 –      Turner Valley Era

Natural Gas Extraction, Storage, and Use

• Internal combustion engine triggered 
demand for fuels, Canadian refineries were 
not capable of producing enough gasoline 
and thus most fuel was imported

• Before the 1920's,  natural gas was difficult 
to capture, store, and transport. It was 
treated as a waste and released in the air or 
flared.

• Sulphur in Alberta s natural gas made the 
gas unsuitable for commercial use

• In 1911, British naval fleets converted to oil 
and gas, and away from coal. Oil was 
inexpensive and more efficient

Oil sands

• The oil sands, a massive potential resource, 
was at the time unextractable and 
unrefinable
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1800's Rapid Industrialization

Conventional Extraction

• Extracting Oil and Gas at greater depths

• Rapid Industrialization triggered greater 
demand for higher volumes of production. 
Previously oil was produced at the rate at 
which oil flows out of the surface without 
added pressure

• Demand for lighting in offices, hospitals, and 
on the street grew. Most lamp oil was made 
from whale blubber, leading to the near 
extinction of several whale species
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1980s –     
Redirection Towards Environmentalism

Environment

• Greater environmental awareness leads to 
the realization that major industries need to 
reduce environmental footprints

• Environmental impacts along supply-chain 
require better environmental processes, 
technologies, risk-reduction and recovery

• Beginning to phase out use of coal

• Public concern regarding emissions from 
natural gas flaring and land destruction from 
oil production grew

• Aging pipeline infrastructure requires re-
construction for environmental and 
economic risk. Major pipelines are replaced 
with non-corrosive and more durable/
efficient pipeline

• Gasoline contained, toxic lead compound

Inefficiencies

• 1985: Prices were deregulated and fell 
sharply, oil and gas companies were forced 
to improve efficiency with technology 
innovation and innovative processes

Oil Sands

• No new recent discoveries. Much of the 
known conventional resources were already 
developed of unreachable. Unconventional 
oil resources were needed to substitute

• Heavy Oil & Crude Bitumen difficult to 
extract and upgrade
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     – 1970s Leduc Era

Exploration

• Exploration for oil and gas was labour, cash, 
and time intensive

• Discoveries of reservoirs were less common. 
Imperial Oil drilled 133 dry wells in Alberta 
and Saskatchewan before discovering oil in 
Leduc in 1947

Worker Safety

• Concerns for worker safety surfaced for oil 
rig workers who worked in harsh conditions 

and without personal equipment training

Transportation

• Lack of sufficient infrastructure to easily 
transport workers

• 1946-56 Natural Gas production boomed, 
but transportation was limited to short 
distances

Environment

• High emissions of sulfur as a by-product of 
natural gas production 

Oil Sands

• Bitumen in the oil sands was difficult to 
extract, separate, and then upgrade into 
higher-value oil 
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gusher and first oil towns, Petrolia and Oil Springs
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1880s : Production and refining of oil into lampolene and kerosene began, 
more reliable and cheaper than whale blubber
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1948 : Royalite piloted a 
water injection project to re-
pressure reservoirs and slow 
the decline of production
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1941 : Allied War Supplies Crown Corp.    
used isobutane as a blending agent for 
aviation fuel, and natural gas to produce 
ammonia for manufacturing explosives
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1925 : Sidney Ells, an engineer with 
the Federal Department of Mines was 
the first to suggest using hot water to 
separate bitumen from sand
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petroleum discoveries: Shell Canada s sour 
gas field at Jumping Pound and Imperial Oil s 
Leduc oil field.
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1936 : Abasand Ltd. First to 
extract gasoline, fuel oil, and 
ashphalt from bitumen by 
using hot water and solvents
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1914 : Turner Valley Gas Plant refinery constructed, with Canada s first gas 
compression plant and the world s first absorption plant (used to extract condensate 
gas liquids).  The plant was at the forefront of innovation from 1914 to 1985.
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removing its smell, making it more suitable for commercial use
1925 : Royalite established scrubbing plant to  sweeten  gas, 
removing its smell, making it more suitable for commercial use

1925 : Imperial Oil was the only oil 
company producing High octane aviation 
fuel. Imperial Oil provided weekly flights 
to Turner Valley with its own aircrafts. 
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        Cracking  method developed, at Imperial Oil s refinery in 
Sarnia, to make gasoline by  Cracking  hydrocarbons into smaller 
molecules
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1952 : Operation Brimestone,  
first sulphur recovery plant. 
Suflur was then shipped across 
Canada for use in  fertilizers, 
pulp and paper, detergents, 
fungicides, pharmaceuticals, and 
water treatment processes, etc.

1952 : Operation Brimestone,  
first sulphur recovery plant. 
Suflur was then shipped across 
Canada for use in  fertilizers, 
pulp and paper, detergents, 
fungicides, pharmaceuticals, and 
water treatment processes, etc.

1943 : First offshore oil drilling, near PEI1943 : First offshore oil drilling, near PEI

1949 : Petroleum Industry Training Services had 
been mandated to train workers
1949 : Petroleum Industry Training Services had 
been mandated to train workers

1965 : Cyclic Steam Stimulation 
(CSS) piloted and proved to be 
the key to unlocking bitumen.
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1967 : First Oil Sands mega project 
initiated by Great Canadian Oil Sands 
(now part of Suncor energy Ltd.). 
Bucketwheel excavators were used to 
mine the oil sands and bitumen was 
processed using froth tanks and 
centrifuge separators
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1970s : Steam Assisted 
Gravity Drainage (SAGD) 
invented by Dr. Roger M. 
Butler. It uses horizontal 
pairs of wells and injected 
steam to extract deposits 
of bitumen considered too 
deep for mining
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projects operated in Alberta

1985 : First In-Situ Commercial 
Installation. By 1992, 30 in-situ 
projects operated in Alberta

1978 : Second oil sands mega-project 
opened by Syncrude. Operated world s 
largest cokers, used with heat and 
pressure to upgrade bitumen into 
lighter hydrocarbon liquid. More 
efficient and precise computerized 
haulage trucks and separate shovels 
replaced the bucketwheel excavators.
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1983 : AOSTRA established the 
Underground Test Facility, which 
tested underground Steam Assisted 
Gravity Drainage (SAGD) using Russian 
thermal mining techniques to recover 
oil beyond the depths of conventional 
oil surface mining methods. The wells 
were drilled horizontally from an 
underground tunnel.
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1980s : Technologies developed to 
reuse drilling mud, reducing 
environmental footprint of wells
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2008 : First Successfully reclaimed 
site is certified in the Oil Sands

1950s : By the 1950s major steps in safety were 
taken: safer rotary drill rigs were common; 
automated and remote-controlled equipment 
decreased the number of risks present with 
heavy machinery; workers began to wear hard-
hats, safety glasses, fire-retardant clothing, and 
gas masks became mandatory on every rig
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1958 : TransCanada Pipeline (First 
long-distance Natural Gas Pipeline)
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1980s : Horizontal drilling, a technology originally 
used for offshore platforms, was adapted for on-
shore use in Western Canada. New rig designs 
required MWD (measurement while drilling) 
tools, and allows for enhanced oil recovery 
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2012 : Climate Change and Emissions 
Management installed vent gas capture 
systems at 57 natural gas compressors
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Management installed vent gas capture 
systems at 57 natural gas compressors

     –      : Natural Gas Flaring reduced 
63% in Alberta with regulation and 
technology advancement

     –      : Natural Gas Flaring reduced 
63% in Alberta with regulation and 
technology advancement

1980s : Efforts to make E&P exploration 
and drilling less intrusive began
1980s : Efforts to make E&P exploration 
and drilling less intrusive began

2005/6 : First Canadian tight oil and shale gas 
productions as a result from horizontal drilling 
and multi-stage hydraulic fracturing 

2005/6 : First Canadian tight oil and shale gas 
productions as a result from horizontal drilling 
and multi-stage hydraulic fracturing 

     –      Major SAGD inventions:
▪ Well pad designs that allow wells to 

be drilled from same site so local 
ecosystems remain intact
▪ Steam Assisted Generation 

Technologies developed to recover 
greater quantities of oil with less 
resource use, making wells last longer 
▪ Infill wells drilled into the same 

reservoir for enhanced recovery

1990 : Canadian Refiners eliminated 
lead compound as a gasoline additive
1990 : Canadian Refiners eliminated 
lead compound as a gasoline additive

1980s: First permanent buried pipeline 
completed in Canadian Arctic
1980s: First permanent buried pipeline 
completed in Canadian Arctic

1980s : Canada s first gas-turbine system 
replaces coal-fired steam units
1980s : Canada s first gas-turbine system 
replaces coal-fired steam units

2000 : First CO2 injection plant for 
Enhanced Oil Recover built in 
Saskatchewan 

2000 : First CO2 injection plant for 
Enhanced Oil Recover built in 
Saskatchewan 

2009 : First liquified natural gas 
terminal completed in New 
Brunswick

2009 : First liquified natural gas 
terminal completed in New 
Brunswick

1989 : First commercial application of 
Alberta Taciuk Process (ATP) in 
environmental remediation. First 
piloted in 1977, ATP was intended for 
extracting oil from oil sands but is now 
used today for shale oil and 
remediating soil, sludge, waste
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2009 : National Energy Board established pipeline 
and well abandonment regulations. Companies 
must now clean and inspect wellbore, fill well 
with non-corrosive fluid, case the well bellow 
sub-surface with a venting cap, and clean and 
remediate all contamination, and restore soil 
profiles, replant native vegetation with original 
landscaping. 
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sub-surface with a venting cap, and clean and 
remediate all contamination, and restore soil 
profiles, replant native vegetation with original 
landscaping. 

     –      : Major Heavy Oil/Crude 
Bitumen Technologies: mobility, 
horizontal drilling, surface facilities

     –      : Major Heavy Oil/Crude 
Bitumen Technologies: mobility, 
horizontal drilling, surface facilities

2000s : First commercially 
viable SAGD project

2012 : Canada s Oil Sands 
Innovation Alliance (13 
companies). By 2016, 
COSIA contributed to the 
development of 936 land, 
water, tailings, and GHG 
tehnologies

     –    8
Creating a Foundation 

for Collaborative Innovation

Collaborative Innovation

• In the 1980's Industry R&D shrank with the 
fall in oil prices

• Industry and global challenges required 
collaborative and focussed innovation effort

Environment

• CO2, the number one GHG emission of 
concern for Climate Change, is still produced 
and emitted at a massive scale globally

• Land and water conservation, reclamation 
and rehabilitation a greater concern

Sustainability

• Resource and consumption efficiency

1996 : Petroleum Technology Alliance Canada (PTAC) established to 
facilitate R&D collaboration across the industry. By 2016, PTAC 
developed 18 industry best practices and completed over 500 projects 
for enhanced oil recovery, improving value-added products, reducing 
environmental impacts, and developing nano and genomic technologies

1996 : Petroleum Technology Alliance Canada (PTAC) established to 
facilitate R&D collaboration across the industry. By 2016, PTAC 
developed 18 industry best practices and completed over 500 projects 
for enhanced oil recovery, improving value-added products, reducing 
environmental impacts, and developing nano and genomic technologies

2015 : Business research and development 
expenditures increased 1400% since 1999
2015 : Business research and development 
expenditures increased 1400% since 1999

More Breakthrough Clean Technologies

Advanced Durable Materials

Laser Sensors for Risk Prevention

Genomic Microbial Remediation

Electric Heating for Extraction

In Situ Combustion, CO2 Enhanced 

oil recovery

International Climate Financing Agreement 
UNFCC agreed to scale-up to $100B (USD) per 
year in climate finance for developing countries by 
2020. $62 B was financed in 2014. Canada has 
committed $2.65 B. 

• $1.8 B to spur clean innovation
• $2.5 M to the Clean Technology Centre
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year in climate finance for developing countries by 
2020. $62 B was financed in 2014. Canada has 
committed $2.65 B. 

• $1.8 B to spur clean innovation
• $2.5 M to the Clean Technology Centre

Paris Agreement  
195 countries signed the agreement to limit the rate 
of global rising temperature bellow 2˚C pre-
industrial levels. 168 countries have ratified the 
agreement. Canada agreed to reduce GHG levels 
30% below 2005 levels (523 Mt CO2 eq.) by 2030.

Paris Agreement  
195 countries signed the agreement to limit the rate 
of global rising temperature bellow 2˚C pre-
industrial levels. 168 countries have ratified the 
agreement. Canada agreed to reduce GHG levels 
30% below 2005 levels (523 Mt CO2 eq.) by 2030.

Global Methane Initiative
43 partner countries and 500 project network 
members. Promotes cost-effective methane 
recovery and use as a clean energy source.

Global Methane Initiative
43 partner countries and 500 project network 
members. Promotes cost-effective methane 
recovery and use as a clean energy source.

Mission Innovation: 
Canada is a part of a global initiative of 22 
countries and the European Union, aiming to 
double investments in clean energy research and 
development (R&D) over the next five years.

Canada-China Joint Declaration on Clean 
Technology Cooperation: 

China is the world s top investor in clean 
technologies. China s government is deploying 
clean technology strategy across its economy.

Climate and Clean Air Coalition
Canada has pledged $23 million to reduce short-
lived climate pollutions in developing countries. 
Domestic Actions are taken under the Pan-
Canadian Framework

Climate and Clean Air Coalition
Canada has pledged $23 million to reduce short-
lived climate pollutions in developing countries. 
Domestic Actions are taken under the Pan-
Canadian Framework

11 of the Top 100 Global Cleantech 

Companies are in Canada

CarbonCure Technologies: developing a retro-

fit system for concrete manufacturing plants to 

sequester CO2 directly into concrete.

  Source: The Cleantech Group, Global Cleantech 100 

Saltworks: a developer of smart desalination 

and wastewater treatment solutions, one called 

the  Salt Splitter,  enabling chemical recovery 

and industrial water reuse.
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CarbonCure Technologies: developing a retro-

fit system for concrete manufacturing plants to 

sequester CO2 directly into concrete.

  Source: The Cleantech Group, Global Cleantech 100 

Saltworks: a developer of smart desalination 

and wastewater treatment solutions, one called 

the  Salt Splitter,  enabling chemical recovery 

and industrial water reuse.

73,000 Canadian SMEs are exporting (StatCan)

87% Canadian cleantech firms are export oriented 

  Source: StatCan, Analytica Advisors 2017 Canadian Clean

  Technology Industry Report Synopsos & Backgrounder

73,000 Canadian SMEs are exporting (StatCan)

87% Canadian cleantech firms are export oriented 

  Source: StatCan, Analytica Advisors 2017 Canadian Clean

  Technology Industry Report Synopsos & Backgrounder
Source: StatCan, ARC Financial Corp.
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Most of Canadian energy materials are exported 

unrefined and without added value.
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Canadian Exports in Oil and Gas

Most of Canadian energy materials are exported 

unrefined and without added value.

Source: CAPP, Statistical Handbook 2016
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Canadian Exports in Oil and Gas

Other Major Global 

Opportunities for Innovative 

Services & Equipment**

High Risk but High Return:

     Argentina    Indonesia

     Qatar           Saudi Arabia

Low Risk but Low Return:

     Peru            Norway

     United Kingdom

**

Actual Forecast

Importer
(2016 Stats) GHGs Oil & Gas Market

United States
Reserves: 116 Billion BOE
Reserve Life: 13 Years
    51% Oil  49% Gas
Active E&P Companies: 1,572
    Canadian: 71

2012 Share of Global 
GHGs: 12.1%

• Growing opposition to energy dev. 
and political setting creating 
uncertainty in markets & regulation

• Most growth in horizontal/fracturing
• No new opportunity until prices rise, 

except for disruptive technology

China
Reserves: 41 Billion BOE
Reserve Life: 13 Years
    66% Oil  34% Gas
Active E&P Companies: 43
    Canadian: 3

2012 Share of Global 
GHGs: 23.8%

Paris Commitment: 
Reduce GHGs to 62% 
based on 2005-levels 
by 2030

• Largest cleantech investor 
• Aggressive cleantech strategy
• Policies make oil comp. invest in EOR
• Largest oil fields are mature
• Sinopec plans to double shale gas by 

2020, but has aging fields
• Canada s, Alberta s 2nd export 

destination

Mexico
Reserves: 13 Billion BOE
Reserve Life: 10 Years
    75% Oil  25% Gas
Active E&P Companies: 33
    Canadian: 4

2012 Share of Global 
GHGs: 1.27%

Paris Commitment: 
Reduce GHGs to 25% 
based on 2010-levels 
by 2030

• 2014: Market semi-privatized with 
unconventional auctions until 2020

• Offshore declined as PEMEX (state-
owned) lagged in offshore innovation

• 533 active fields, 389 mature, 39 EOR
• Social-environmental groups 

demanding clean innovation
• 

Australia
Reserves: 24 Billion BOE
Reserve Life: 46 Years
    26% Oil  74% Gas
Active E&P Companies: 212
    Canadian: 12

2012 Share of Global 
GHGs: 1.45%
  

Paris Commitment: 
Reduce GHGs to 27% 
based on 2005-levels 
by 2030

• 7 major LNG projects approved
• Existing field production in decline 

and demand for EOR increasing
• Growing environmental concern for 

water, waste, and land use  in 
coalbed methane

Colombia
Reserves: 3 Billion BOE
Reserve Life: 7 Years
    85% Oil  15% Gas
Active E&P Companies: 125
    Canadian: 14

2012 Share of Global 
GHGs: 0.33%

Paris Commitment: 
Reduce GHGs to 25% 
based on 2010-levels 
by 2030

• 9% Production use EOR, Ecopetrol 
(state-owned) top priority is EOR

• Significant gap in clean safety, drilling, 
seismic, reservoir, & completion tech

• Heavy oil similarities give Canadians 
advantage in SAGD & steam injection

United Arab Emirates
Reserves: 134 Billion BOE
Reserve Life: 76 Years
    81% Oil  19% Gas
Active E&P Companies: 28
    Canadian: 1

2012 Share of Global 
GHGs: 0.39%

Paris Commitment: 
Limit GHGs based on 
2014-levels by 2021

• ADNOC (state-owned) investing $25 B 
to expand production 30% by 2030, 
mostly to develop or invest in EOR

• 3 state owned companies dominate
• 2nd largest offshore and 4th largest oil 

field in development

Export Opportunity

• Best Opp: low-cost suppliers and disruptive 
technology

• On-shore water and waste efficiency
• Off-shore risk reduction, mitigation tech
• Collaboration: Global leader in tech dev.

• Best Opp: EOR, coalbed methane, shale
• Cleantech to support China s clean 

technology strategy for heavy, shale, 
coalbed methane, and offshore

• Shale drilling tech and expertise
• Several major collaborative initiatives with 

Canadian universities for oil/gas

• Best Opp: PEMEX –offshore tech, cleantech
• Clean supply-chain development
• Horizontal drilling, EOR to lengthen well 

life, well completion tech/expertise
• Risk prevention tech for new pipelines

• Best Opp: coalbed methane, EOR, 
offshore

• Horizontal drilling and clean well-pad 
designs (new to Australian companies) 
for coalbed methane 

• Collaboration: Australia a leader in tech 

• Best Opp: Mature fields market & EOR
• Ecopetrol: cleantech (will drill 1000 wells)
• Seismic 2/3D modelling, clean exploration
• Clean well completion, waste & water tech
• Unconventional: directional drilling & fluids 

(solvent-assisted tech to conserve water)

• Best Opp: EOR (specially EOR tech that will 
support meeting their international GHG 
targets)

• Offshore
• Cleantech to support their international 

commitment target

• Best Opp: coalbed methane, EOR, offshore
• Horizontal drilling and clean well-pad 

designs (new to Australian companies) for 
coalbed methane 

• Collaboration: Australia a leader in tech 
and floating LNG (extract, storage, transp) 

Global Opportunities for Innovative Services & EquipmentGlobal Opportunities for Innovative Services & Equipment**Global Opportunities for Innovative Services & Equipment**

Conventional Oil 
& General Milestones
Conventional Oil 
& General Milestones

Natural Gas  
Milestones
Natural Gas  
Milestones

Oil Sands 
Milestones
Oil Sands 
MilestonesSource: Canadian Centre for Energy 

Implementation: Evolution of Canada s Oil and 
Gas Industry, and Government of Alberta 

University Involved in 
Oil and Gas Research

1 U of Toronto                      $999 M            2,607          $383 K
2 U of British Columbia       $541 M            2,360          $230 K
3 U de Montréal                   $531 M            1,879          $283 K
4 McGill University               $473 M            1,708          $277 K
5 U of Alberta                        $471 M            2,031          $232 K
6 U of Calgary                        $358 M            1,488          $241 K
7 Université Laval                 $332 M            1,537          $216 K
8 McMaster University        $325 M               906          $359 K
10 Western University         $230 M            1,363          $169 K
11 Queen s University          $187 M               773          $242 K
12 U of Waterloo                  $181 M            1,115          $162 K
13 U of Saskatchewan          $169 M            1,065          $159 K
14 U of Manitoba                  $163 M            1,205          $135 K
16 Dalhousie University       $142 M            1,127          $126 K
18 Simon Fraser U                $117 M                876         $134 K
19 Memorial University       $104 M                963          $108 K
20 U of Victoria                     $103 M                686          $150 K
27 U of New Brunswick          $41 M                450            $91 K
37 U of Regina                         $16 M                406            $39 K
47 U of Winnipeg                      $8 M                265            $32 K
  Source: Research InfoSource

Overall Stats of Universities Involved in Oil and Gas Research

Source:  CANSIM (2017), Table 029-0046, NAICS Codes: 211, 213, 2212, 324, 412, 486. *Because 

of aggregated statistics, data also includes expenditures for coal manufacturing, services to  mining.

Source:  CANSIM (2017), Table 029-0046, NAICS Codes: 211, 213, 2212, 324, 412, 486. *Because 

of aggregated statistics, data also includes expenditures for coal manufacturing, services to  mining.

2017 Estimated Total: $48 B
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Source:  CANSIM (2017), Table 029-0046, NAICS Codes: 211, 213, 2212, 324, 412, 486. *Because 

of aggregated statistics, data also includes expenditures for coal manufacturing, services to  mining.
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Source: StatCan requested data, StatCan Table 180-0003, CAPP Statistical Handbook 2016

Government Revenues from the Oil and Gas Sector
Source: StatCan requested data, StatCan Table 180-0003, CAPP Statistical Handbook 2016

Government Revenues from the Oil and Gas Sector

2016 Canada s Global Oil and Gas Resource Ranks
  Source: NRCan 2016-17 Energy Factbook
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Federal 
Government

CRIN

Higher 
Education

Provincial 
Government Private Sector

Global 
Markets

CRIN is Coordinating Collaborative Innovation 

Across the Oil and Gas Innovation Ecosystem

Digital Oil Field

CO2 Capture, Conversion, 
Utilization

Methane Leak Technology

Bitumen Partial Upgrading

Solvent Assisted In-Situ 
Bitumen Recovery

These 
technologies 
alone are 
estimated to 
eliminate 30 Mt 
of GHG/year by 
2030 in Canada.

NSERC (2016) Grants in Heavy Oil and Oil Sands: $14MNSERC (2016) Grants in Heavy Oil and Oil Sands: $14M
CFREF (2016) Grants for Carbon & Energy Research: $150MCFREF (2016) Grants for Carbon & Energy Research: $150M

NSERC (2016) Grants in Related Fields: $14MNSERC (2016) Grants in Related Fields: $14M
CFREF (2016) Grants in Water and Ocean Dev t: $172 MCFREF (2016) Grants in Water and Ocean Dev t: $172 M

Canadian Oil and Gas FinancingsCanadian Oil and Gas FinancingsCanadian Oil and Gas Financings

Source: CAPP, ARC Financial Corp

Canadian Oil and Gas Financings

Source: CAPP, ARC Financial Corp

Business Development Bank of Canada (2016)
Value of Portfolio:              $928 M
     Direct Investments:              $553 M
     Investment Funds:              $375 M
Value of Commitments to Clients:     $1,178 M
     Direct Investments:              $557 M

     Investment Funds:              $620 M 
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     Investment Funds:              $620 M 

Oil & Gas Sector Initiative: 
    Provided $500 M (in 2015) and $350 M (in 2017) to 
    SMEs in the oil and gas sector to support the supply 

    chain with the fall in oil prices. 

Oil & Gas Sector Initiative: 
    Provided $500 M (in 2015) and $350 M (in 2017) to 
    SMEs in the oil and gas sector to support the supply 

    chain with the fall in oil prices. 

Access To CapitalAccess To Capital

Export Development Canada (2016)
Provides financing, insurance, and global market info
EDC facilitated $11,953 M of business in oil and gas.

EDC committed $750 M in 2016 to support oil and 
gas SMEs increase productivity and invest in 
technology and environmental sustainability.

Export Development Canada (2016)
Provides financing, insurance, and global market info
EDC facilitated $11,953 M of business in oil and gas.

EDC committed $750 M in 2016 to support oil and 
gas SMEs increase productivity and invest in 
technology and environmental sustainability.

Cleantech: $14.2 B

$1.4 B in Federal Corporate Income Tax from Oil and Gas (2015)

$1.06 B in Prov Personal Income Taxes from Oil and Gas (2015)

$4.15 B in Prov Royalties from Oil and Gas (2015)

$1.58 B in Prov Land Sales from Oil and Gas (2015)

$2 B from Federal Gas Tax for Municipal Infrastructure

British Columbia

GDP: $250 B (2015, StatsCan)GDP: $250 B (2015, StatsCan)

Population: 4,751 K (2016, StatsCan)Population: 4,751 K (2016, StatsCan)

R&D Exp. (GERD): $3,065 M (2013 Statcan)R&D Exp. (GERD): $3,065 M (2013 Statcan)

BERD: $1,624 M (2013 Statcan)BERD: $1,624 M (2013 Statcan)

ProvIncial R&D: BC Innovation Council
Committed $11.8 M for R&DD in FY2016

Oil & Gas GDP Contribution: $10.34 B (2016)Oil & Gas GDP Contribution: $10.34 B (2016)

Gas Tax Fund: $253.3 M (2016) for clean 
infrastructure in communities

Gas Tax Fund: $253.3 M (2016) for clean 
infrastructure in communities

Oil Royalties: $225 M (CAPP, 2015)Oil Royalties: $225 M (CAPP, 2015)

BC R&D Association: Oil and Gas 
Research and Innovation Society 
85 completed projects, 10 active projects, 
$15 M investment in 2015-2016

BC Climate Leadership Plan
Committed to reducing GHG emissions 
below 89% of 2007-levels by  2050

Regulator: BC Oil and Gas Commission

Oil & Gas Companies: 832

BC LNG Strategy: BC is supporting the LNG 
sector by facilitating over 60 agreements 
between industry and 60 First Nations for 
environmental stewardship and by funding 
LNG investment in advanced tech.

Alberta Climate Leadership Plan

• Alberta s strategy to reduce GHGs and 
diversify the economy:

• implementing a new carbon price on 
greenhouse gas emissions ($20/ton by 
2018)

• developing more renewable energy

• cap oil sands emissions to 100MT/year

• reducing methane emissions to 45% of 
2014 levels by 2025 

Regulator: Alberta Energy Regulator (AER)

Provincial R&D: Alberta Innovates
Facilitated 56.8 M in industry-funded 
research (2016) 
Funded $12.5 M to 81 research projects 
(including GHG emissions, production and 
value added waste, water and land 
remediation) (2016)
Received $6.9 M for Watertech R&D (2016)
Subsidiaries: InnoTech, C-FER, 
Technology Futures, Energy and 
Environmental Solutions

Carbon Capture & Storage: Shell Quest

Provincial R&D: Emissions Reduction AB. 
Funded $349 M to 121 projects since 2009. 
Every dollar ERA invested has leveraged at 
least $5.
ERA Grand Challenge: $35 committed to 
value-added carbon-reuse technologies

R&D Associations: CRIN, COSIA, PTAC

Regulator: Ministry of the Economy

Provincial R&D: Saskatchewan Research 
Council (SRC)

With 14 R&D labs, SRC provides applied 
research, monitoring, testing, and analysis 
services for the oil industry in 
Saskatchewan and in 20 countries around 
the world

Provincial R&D: Innovation Saskatchewan
Saskatchewan Advantage Innovation Fund 

SAIF provides funding for SMEs for 
projects that align with Saskatchewan s 
priorities, including 11 enhanced oil 
recovery R&D projects

Petroleum Technology Research Centre
Collaboration with Australia on Aquistore, 
a project to store 100 K + tonnes of CO2

Saskatchewan Petroleum R&D Incentive 
$60 M (estimated) investment to cover 30-
50% of eligible project costs

SaskPower – Boundary Dam
Commercial-scale carbon capture and 
storage project. SaskPower contributed 
$1B and Gov. of Canada $240M 

Carbon Capture & Storage: 2 projects

Manitoba

GDP: $65.9 B (2015, StatsCan)GDP: $65.9 B (2015, StatsCan)

Population: 1,318 K (2016, StatsCan)Population: 1,318 K (2016, StatsCan)

R&D Exp. (GERD): $746 M (2013 Statcan)R&D Exp. (GERD): $746 M (2013 Statcan)

BERD: $232 M (2013 Statcan)BERD: $232 M (2013 Statcan)

Oil & Gas Companies: 176

Oil & Gas GDP Contribution: $1.69 B (2016)Oil & Gas GDP Contribution: $1.69 B (2016)

Gas Tax Fund: $481.1 M (2016) for clean 
infrastructure in communities
Gas Tax Fund: $481.1 M (2016) for clean 
infrastructure in communities

Oil Royalties: $124 M (CAPP, 2015)Oil Royalties: $124 M (CAPP, 2015)

CO2 Flood Projects: 2 projects
Intended to lengthen each unit s life by 25 
years and provide underground storage 
for approximately 35 M tons of CO2

Regulator: Public Utilities Board & 
Manitoba Mineral Resources

Ontario

GDP: $763 B (2015, StatsCan)GDP: $763 B (2015, StatsCan)

Population: 13,983 K (2016, StatsCan)Population: 13,983 K (2016, StatsCan)

R&D Exp. (GERD): $14,081 M (2013 Statcan)R&D Exp. (GERD): $14,081 M (2013 Statcan)

BERD: $6,999 M (2013 Statcan)BERD: $6,999 M (2013 Statcan)

Oil & Gas Companies: 542

Oil & Gas GDP Contribution: $5.74 B (2016)Oil & Gas GDP Contribution: $5.74 B (2016)

Gas Tax Fund: $782.2 M (2016) for clean 
infrastructure in communities

Gas Tax Fund: $782.2 M (2016) for clean 
infrastructure in communities

Oil Royalties: $6.3 M (CAPP, 2015)Oil Royalties: $6.3 M (CAPP, 2015)

Ontario Climate Change Action Plan
Low Carbon Innovation Fund: $28.5 M to 
help cleantech companies in validation, 
demonstration, and proof-of-concept
GHG reduction Targets:

• 15% below 1990-levels by 2020

• 37% below 1990-levels by 2030

• 80% below 1990-levels by 2050

Ontario Climate Change Action Plan
Low Carbon Innovation Fund: $28.5 M to 
help cleantech companies in validation, 
demonstration, and proof-of-concept
GHG reduction Targets:

• 15% below 1990-levels by 2020

• 37% below 1990-levels by 2030

• 80% below 1990-levels by 2050

Provincial R&D: Innovate Manitoba
$15 M Budget

Mars Advanced Energy Centre
Supporting Cleantech market entry, scale-
up and export in energy and end-use tech

Bloom Centre for Sustainability
Supporting 2 carbon sequestration 
projects: Carbon Cure Technologies and 
Lafarge Canada; and 2 projects for 
cleaner end-use

Nova Scotia

GDP: $40.2 B (2015, StatsCan)GDP: $40.2 B (2015, StatsCan)

Population: 950 K (2016, StatsCan)Population: 950 K (2016, StatsCan)

Oil & Gas Companies: 98

Oil & Gas GDP Contribution: $0.71 B (2016)Oil & Gas GDP Contribution: $0.71 B (2016)
Oil Royalties: $14.1 M (2015-16 FY)Oil Royalties: $14.1 M (2015-16 FY)
Gas Tax Fund: $255.9 M (2016) for clean 

infrastructure in communities
Gas Tax Fund: $255.9 M (2016) for clean 

infrastructure in communities

Department of Energy Business PlanDepartment of Energy Business Plan

• Offshore Growth Strategy: $12 M to promote 
industry and develop supply chain (4 years)

• Offshore Growth Strategy: $12 M to promote 
industry and develop supply chain (4 years)

• Onshore Atlas Project: develop, collect, and 
map onshore oil and gas by 2017 

• Pengrowth-NS Energy Scholarships: 
Awarded to more than 200 students and 
researchers in energy-related studies

• Energy Training Program: funded 420 student 
placements at 100+ companies since 2002

• Energy Training Program: funded 420 student 
placements at 100+ companies since 2002

• China Strategy: Align With China s Cleantech 
energy strategies to promote collaboration 
with Chinese developers and supply chain

R&D Exp. (GERD): $531 M (2013 Statcan)R&D Exp. (GERD): $531 M (2013 Statcan)

BERD: $60 M (2013 Statcan)BERD: $60 M (2013 Statcan)

Quebec Action Plan on Climate Change
Committed to reducing GHGs to 20% 
below 1990-levels by 2020

Prince Edward Island

GDP: $6.2 B (2015, StatsCan)GDP: $6.2 B (2015, StatsCan)

Population: 149 K (2016, StatsCan)Population: 149 K (2016, StatsCan)

Oil & Gas Companies: 17

Oil & Gas GDP Contribution: $1.1 M (2016)Oil & Gas GDP Contribution: $1.1 M (2016)
Gas Tax Fund: $15.8 M (2016) for clean 

infrastructure in communities
Gas Tax Fund: $15.8 M (2016) for clean 

infrastructure in communities

R&D Exp. (GERD): $74 M (2013 Statcan)R&D Exp. (GERD): $74 M (2013 Statcan)

BERD: $20 M (2013 Statcan)BERD: $20 M (2013 Statcan)

New Brunswick

GDP: $33.1 B (2015, StatsCan)GDP: $33.1 B (2015, StatsCan)

Population: 757 K (2016, StatsCan)Population: 757 K (2016, StatsCan)

Oil & Gas Companies: 70

Oil & Gas GDP Contribution: $1.03 B (2016)Oil & Gas GDP Contribution: $1.03 B (2016)
Gas Tax Fund: $45.5 M (2016) for clean 
infrastructure in communities
Gas Tax Fund: $45.5 M (2016) for clean 
infrastructure in communities

New Brunswick Energy Institute (2014)
  132 K allocated to energy research initiatives

R&D Exp. (GERD): $282 M (2013 Statcan)R&D Exp. (GERD): $282 M (2013 Statcan)

BERD: $60 M (2013 Statcan)BERD: $60 M (2013 Statcan)

NB Climate Change Action Plan
Committed to reducing GHGs to 35% 
below 1990-levels by 2030, and 80% 
below 2001-levels by 2050

Regulator: NB Energy & Utilities Board

Provincial R&D: NB Innovation Foundation
Invested $85 M into 470 research projects

New Brunswick

GDP: $33.1 B (2015, StatsCan)

Population: 757 K (2016, StatsCan)

Oil & Gas Companies: 70

Oil & Gas GDP Contribution: $1.03 B (2016)
Gas Tax Fund: $45.5 M (2016) for clean 
infrastructure in communities

New Brunswick Energy Institute (2014)
  132 K allocated to energy research initiatives

R&D Exp. (GERD): $282 M (2013 Statcan)

BERD: $60 M (2013 Statcan)

NB Climate Change Action Plan
Committed to reducing GHGs to 35% 
below 1990-levels by 2030, and 80% 
below 2001-levels by 2050

Regulator: NB Energy & Utilities Board

Provincial R&D: NB Innovation Foundation
Invested $85 M into 470 research projects

Environmental Goals and Sustainable 
Prosperity Act

Committed to reducing GHGs to 10% 
below 1990-levels by 2020

Regulator: C-NS Offshore Petroleum Board

Provincial R&D: Innovacorp
Provided $7.2 in funding to supporting R&D, 
accelerating and incubating businesses in 
cleantech, oceantech and 2 other sectors

GHG Emissions Reduction Target
Committed to reducing GHGs to 10% 
below 1990-levels by 2020, and 85% 
below 2001-levels by 2050

GHG Emissions Reduction Target
Committed to reducing GHGs to 10% 
below 1990-levels by 2020, and 85% 
below 2001-levels by 2050

Ocean Technology StrategyOcean Technology Strategy
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Low GDP Growth Rate 

Using Existing Technologies

Low GDP Growth Rate 

Using Existing Technologies

Canada s Paris 
Agreement Target

30% below 2005 levels 
(523 Mt CO2 eq.)

Canada s Paris 
Agreement Target

30% below 2005 levels 
(523 Mt CO2 eq.)

Canada s Emissions Projections to 2030Canada s Emissions Projections to 2030
Source: Canada s 2016 Greenhouse Gas Emissions Reference Case, 

Environment and Climate Change Canada, 2017

Source: Canada s 2016 Greenhouse Gas Emissions Reference Case, 

Environment and Climate Change Canada, 2017

 Without further Innovation Canada will not 
Achieve its Paris Agreement Target

 Without further Innovation Canada will not 
Achieve its Paris Agreement Target
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Oil and Gas Prices Are Demanding InnovationOil and Gas Prices Are Demanding Innovation
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Global Carbon Emissions Are RisingGlobal Carbon Emissions Are Rising
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Oil and Gas Companies in Canada's Top 100 R&D 

Performers

Top 100 Rank (2016)            R&D Spending  % Revenue
       5    Canadian Natural Res. Ltd. $527 M (up)        4.1%
     16    Suncor Energy Inc. $200 M (up) 0.7%
     17    Imperial Oil Ltd. $195 M (up) 0.7%
     30    Cenovus Energy Inc.     $91 M (down) 0.7%
     45    Syncrude Canada Ltd.   $59 M (down)    n/a
     48    Shell Canada Ltd.   $52 M (down) 0.9%
     56    Trans Canada Corporation   $47 M (up) 0.4%
     62    Trican Well Services Ltd.   $35 M (down)   2.9%
     87    Canadian Solar Inc.    $29 M (down 0.5%
     99    Tesco Corporation   $12 M (up) 3.3%

  Source: Research Infosource 2016
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       5    Canadian Natural Res. Ltd. $527 M (up)        4.1%
     16    Suncor Energy Inc. $200 M (up) 0.7%
     17    Imperial Oil Ltd. $195 M (up) 0.7%
     30    Cenovus Energy Inc.     $91 M (down) 0.7%
     45    Syncrude Canada Ltd.   $59 M (down)    n/a
     48    Shell Canada Ltd.   $52 M (down) 0.9%
     56    Trans Canada Corporation   $47 M (up) 0.4%
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PEI Climate Change Policy framework
Committed to reducing GHGs to:

• 10% below 1990-levels by 2020

• 35-34% below 1990-levels by 2030

• 75-85% below 2001-levels by 2050

Indigenous CommunitiesIndigenous CommunitiesIndigenous Communities
Gas Tax Fund: $28.1 M (2017-18) for clean 
infrastructure in First Nations communities.
Gas Tax Fund: $28.1 M (2017-18) for clean 
infrastructure in First Nations communities.

Indigenous Communities
Gas Tax Fund: $28.1 M (2017-18) for clean 
infrastructure in First Nations communities.

GHG Reduction Plans:
Yukon Climate Change Action Plan
NWT Climate Change Strategic Framework
Nunavut Climate Change & Adaptation 
Strategy

GHG Reduction Plans:
Yukon Climate Change Action Plan
NWT Climate Change Strategic Framework
Nunavut Climate Change & Adaptation 
Strategy
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• Foresight

• Zone Start-Ups

• WaterTAP

High GDP Growth Rate 

Using Existing Technologies

High GDP Growth Rate 

Using Existing Technologies

1000010000

25002500

00

C
O

2
 (

m
il

li
o

n
 m

e
tr

ic
 t

o
n

s
)

C
O

2
 (

m
il

li
o

n
 m

e
tr

ic
 t

o
n

s
)

50005000

75007500

19851985

Universities Ranked 
by Total Sponsored 

Research Investment

Total
Sponsored 
Research 

Investment

Faculty
Research 
Intensity 

($K/Faculty)

Alta.
38%

Ont.
23%

Que. 
11%

Sask. 
10%

B.C. 
8%
Maritimes

3.1%

Man.
2.9%

N.L.
1.4%TERR

0.3%

M
il
lio

n
 C

u
b
ic

 M
e
tr

e
s
 (

1
0
6

m
3
)

M
il
lio

n
 C

u
b
ic

 M
e
tr

e
s
 (

1
0
6

m
3
)

$
 M

ill
io

n
s

$
 M

ill
io

n
s

T
h

o
u

s
a
n

d
 C

u
b

ic
 M

e
tr

e
s
 (

1
0

3
m

3
)

T
h

o
u

s
a
n

d
 C

u
b

ic
 M

e
tr

e
s
 (

1
0

3
m

3
)

2015201420132012201120102009200820072006

2015201420132012201120102009200820072006 200920082007
Fiscal Year

201520142013201220112010200920082007

250

200920082007
Fiscal Year

Fiscal Year

200

300

150

100

50

0

1000

800

1200

600

400

200

0
2006

1600

1400

1800

1200

1000

800

600

400

200

0

GERD per capita Ranking: 17
th
/34 (2015, OECD)

$10 M

$20 M

$30 M

0

     Bonuses    $2.7 M
     Other        $0.3 M
     Bonuses    $2.7 M
     Other        $0.3 M

IOGC 2015-16 receipts on behalf of 

First Nations
     Oil & Gas Royalties $47.0 M
     Compensation & Rentals $12.9 M

IOGC 2015-16 receipts on behalf of 

First Nations
     Oil & Gas Royalties $47.0 M
     Compensation & Rentals $12.9 M
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