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Energy and the Canadian Economy 

Energy is critically important to the Canadian economy as we are among the largest energy 
producers and the highest per-capita energy consumers in the world because of our climate 
and resources.

Key facts

• In 2018, Canada’s energy sector directly employed more than 269,000 people and 
indirectly supported over 550,500 jobs

• The energy sector accounts for over 11% of nominal Gross Domestic Product (GDP)

• Government revenues directly  from energy were $14.1 billion in 2017

• Canada is the World’s sixth largest energy producer, the fifth largest net exporter, and the 
eighth largest consumer.

• Canada supplies 40% of the  US oil imports and 97% of its imported Natural gas (10% of 
total consumption)

• Canada’s pipeline network transports three million Plus barrels of oil and 14.8Bcf of natural 
Gas every day.
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World’s Major Natural Gas Producers & Consumers (2017)
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Canada’s Share of World Proven Reserves * of Oil
* 1,672 billion barrels (at the end of 2018)

96% of Canada’s proven oil reserves
are located in the oil sands. 

Proven reserves are those 
reserves expected to be 
recoverable with current 
technology and prices
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Energy sector employment by province/territory (2018)
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Between 2013 and 2017, the 
energy sector’s share  of 
total taxes paid by all 
industries was 7.7% and 
brought in nearly 11% of all 
operating revenues earned 
by governments in Canada
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Canada – U.S. Energy Trade in 2018
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CANADIAN OIL RESOURCES REMAINING 
ESTABLISHED RESERVES* 

• Reserves known to exist and are
recoverable under current technological
and economic conditions.
** Reserves also include proved reserves of 
pentanes  plus (a crude-oil equivalent 
that is associated with oil production).
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Canadian Energy Security of Supply (1)
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Canadian Energy Security of Supply (2)

Note Oil supply from Western Canada
Is transported on Enbridge’s Line 5
Currently under intense environmental and
regulatory scrutiny in Michigan

(Mackinac Strait crossing)

The Rail link  is the only option to a
West East pipeline
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Future Demand for Natural Gas in Canada
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Sources: NEB, Oak Leaf, CERI

The increased demand in 
Alberta will largely service Oil 
Sands needs and replacing 
coal fired electricity 
generation.
In Ontario to service co –gen 
facilities 
Both require additional 
Pipeline capacity



Future Oil Demand

• Will the US continue to be served by 
Canada? 

• Will a protectionist US President (i.e. 
Trump) continue Canadian oil imports at 
present levels?

• Can Canadian oil remain competitive with 
the many cheaper crude supply sources?

• Would pipelines to the east or west coast 
open up new markets for Canadian crude?

• Will the world oil supply glut continue?

• What could cause prices to rise again?
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Where is Oil & Gas Located in Canada? 

Moratatoria :
Exploration on the West 
Coast
Shale Fracturing in  
Quebec/New Brunswick

Same season relief Well 
Requirements in the 
Arctic
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North American Shale Plays

Source: Hart Publications 16



Competition for Market Access 

With Increased Distance to Market There has always been a need for 
Canadian Pipelines to use technology to remain competitive and safe  
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Overlaying the Current Pipeline Grid Indicates the Potential
Advantage of US Production over WCSB Supply
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The Growth In US Natural Gas Supply
• A decade ago the U.S. was producing less than 20 trillion cubic feet (Tcf) a 

day of natural gas. Now production has climbed to 28 Tcf, and the U.S. 
Energy Information Administration is projecting it could reach 38 Tcf by 
2040.

• Growing U.S. natural gas supply means the U.S. is now competing 
against Canada for markets traditionally served by Canadian producers, 
including the mid-West U.S. and Eastern Canada.

• The competition for capital in our business is fierce,” says Rob Dutton, 
chair of the CAPP Board of Governors. “It goes to the area, the project, 
and the basin with the best return. Alberta and Canada are becoming an 
increasingly more difficult place to attract capital”
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Economic Challenges

Transmission Pipelines are highly capital intensive with a long period of return on 
investment. 

Innovation and technology in Shale Oil development helped American oil production jump 
by 4.4 million barrels a day. That increase is more than all the oil produced in Canada. 

At the same time, U.S. natural gas production has ramped up with the development of 
shale plays.

A major impact on Canada is the flow of investment dollars from capital-intensive oil sands 
projects to shale oil and natural gas plays in the U.S. Because of lower capital requirements 
there and quicker returns.

In oil plays like the Texas Permian Basin, the state government is offering tax breaks and 
other incentives to draw in even more producers. Abundant U.S. gas supply is encroaching 
not only on the traditional American markets Canada is used to serving, but we are 
witnessing imports of natural gas into  Eastern Canada.

The destruction of US energy demand during the economic downturn in 2006  had a major 
impact on Canadian Natural Gas Exports from which it has been slow to recover.
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Oil Prices and Investment
WTI crude oil prices dropped from more than US$100 per barrel in 2014, 
due to a global oversupply of oil. Prices have recovered somewhat since 
early 2016 to between US$50-55 per barrel in August 2019. CAPP 
estimates 2020 producer capital spending for oil sands will decline for the 
fifth consecutive year, which reflects a dramatic change to projects due to 
continuing uncertainty in the long term.

.

Capital Investment in Oil sands
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Canadian Infrastructure projects are at an increasing 
investment risk

• Enbridge Northern Gateway = cancelled
• TransCanada Energy East = cancelled
• TransCanada Keystone XL = held up by MT judge 

for “inadequate” environmental assessment in 
2014 and routing challenges in Nebraska

• Enbridge Line 3 Replacement = held up by 
outgoing MN governor — believes “oil sands 
pipeline” is not in the state’s best interest

• Coastal GasLink = vigorously opposed by 
stakeholders

Source: Financial Times

BC Chiefs march in solidarity with Wet’suwet’en hereditary 
chiefs against Coastal GasLink pipeline 22



Long Term Future of the Oil Sands?
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“Efficient markets will determine where on the cost curve the marginal barrel resides…. 

Inefficient producers will have to get out.” 

Saudi Arabia Oil Minister Ali Al-Naimi.  February 2016.

Source: Forbes

Graph source: IEA

Canada: ~$70

Saudi Arabia

~$20



The Role of Diluent

• Diluent: Fluid (Light oil/condensate)   

used to reduce  viscosity (stickiness) 

of heavy oils such as bitumen in 

order to flow through pipelines

• Condensate is most often used 

diluent in western Canada

• Production of diluent derives from 

the rich gas plays in NE British 

Columbia 

Source: CERI
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Diluent Required to Meet Pipeline Shipment 
Specifications

(Average annual, 720 kg/m3 condensate)

Source: CERI Study No. 101 25



Environmental challenges
Perception, Reality  and Trust
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The Environmental Impact of Oil and Gas 
Public  Concerns include: damaging a fragile ecosystem, prevention of leaks and 
spills of oil and oil products, GHG emissions, waste water management , Ground 
disturbance ;and for landowners encroachment.

The big debate of late has revolved around how Unconventional Oil and Gas is 
being produced : Fracking  and Oil Sands expansion.

Pipeline ruptures, though infrequent, impacts public and landowner confidence.
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Safety Impact of Oil and Gas and the Public 
Interest

• Recently more and more new pipeline projects are either stopped or 
delayed by public resistance. 

• One reason is that the individual perceived safety differs significantly 
from the safety assessed by experts. 

• The discussion about technological risks shows that there is no shared 
sense about risks and that the question how to present or 
communicate risks is not yet answered. 

• Because risk can not be perceived directly, risk communication 
becomes highly significant
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Managing 
perceived risk

• Assuring public of safety 
- focuses on many 
measures that are taken 
to ensure safety. 

• The public need to know 
if their family and 
property are “safe”. 

• Acceptable levels of 
“safety” depend on one’s 
control over risk 
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3 Pillars of Sustainability

Environment

EconomicsSociety

Sustainability

“Humanity has the ability to make development sustainable–

to ensure that it meets the needs of the present without 

compromising the ability of future generations to meet their own needs”

-- Gro Harlem Brundtland, 

Chairman of UN World Commission 

on Environment & Development

Is the Canadian energy industry 

acting sustainably?

Is the Industry on a path to an 

environmentally, socially &

economically sustainable future?  
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What the Government of Alberta says about the Oil Sands –
Climate Impacts

Regulations
• Large emitters, including Oil Sands Industry  must meet mandatory reductions targets 
Oil sands facilities are currently charged a Specified Gas Emitter Regulation (SGER) levy based 
on each individual facility’s historical emissions, irrespective of how intense (e.g. tonnes of 
GHG per barrel produced) or efficient that operation has been. 

•There is a legislated emissions limit on the oil sands of a maximum of 100Mt in any year with 
provisions for cogeneration and new upgrading capacity

Note : Alberta companies have over time reduced emissions  by 39.9 million tonnes through 
operational    changes and investing in offsets

Source: Oil Sands Alberta; Government of Alberta



According to the Pembina Institute…
•On average, producing one barrel SCO from oil 
sands results in 111 kilograms of CO2 emissions
Mining (depending on the mine) between 62-
164 kg/bbl
In Situ (depending on the project)  between 99 
– 176 kg/bbl
That is between 3.2 and 4.5 times as intensive 
as conventional production.

What Environmentalists say about the Oil Sands-Climate Impacts

Source:Adam Brandt  Stanford  Upstream greenhouse gas (GHG)
emissions from Canadian oil sands as a feedstock for European refineries

Syncrude Upgrader



What the Government of Alberta says about 
the Oil Sands - Land Reclamation

Source: Oil Sands Alberta; Government of Alberta

Disturbed oil sands surface mineable area equalled roughly 895 km² in 
2013, accounting for less than 1% of the total oil sands area. This makes 
up about 0.2% of Alberta’s boreal forest, which covers over 381,000 km².

By the end of 2013, the total area occupied by oil sands tailings ponds 

and associated structures, such as dikes, was 220 km². Of that, the total 

liquid surface area of the ponds was 88 km². The total volume of fine fluid 

tailings reported by mine operators was 975.6 million m³71 km2 under 

reclamation

7.5 million trees planted so far

Industry responsible to reclaim land; government holds $875 million in 

reclamation security

Monitoring continues until successful ecosystem established 

Over $30 million in reclamation R&D
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What Environmentalists say about the Oil Sands – Land 
Reclamation

According to Pembina Institute…
• 0.2% of total disturbed land has been reclaimed
• Fine Tailings are problematic and have not been successfully reclaimed
• Reclamation will not return land to natural state

Bogs, for example, are impossible to recreate

Boreal Forest next to Suncor’s Millenium Mine

Source: Pembina, Image Source: Pembina Institute 34



Source: Oil Sands Alberta; Government of Alberta

What the Government of Alberta says
About the Oil Sands – Water Usage

Government monitors 11 sites near 
oil sands facilities

• In situ recycles 70 to 90% of water
• Mining recycles 40 to 70% of water
• Mining use of fresh water 

decreasing despite increased 
production

• In situ operators use deep saline 
aquifers as alternative to fresh 
water when possible



What Environmentalists say about the Oil Sands --
Water Usage

According to the Pembina Institute…
• Almost no water used is returned to the natural cycle

• Annually, 7 times the water usage of City of
Edmonton is used in the oil sands

• Withdrawals is affecting biodiversity in the 
Athabasca delta, one of the world’s largest
deltas which includes the Wood Buffalo National Park.

Source: Information and photo courtesy of Pembina InstituteSo Who Should be Believed?



Why is shale gas development a sensitive 
environmental issue?

• Horizontal wells are required for most plays
– Longer drilling times, more & larger equipment

• Stimulation by hydraulic fracturing (multiple 
“frac jobs”) is required to make gas flow

– Frac fluids consist of:
• Large volumes of water

• Various chemicals to impart desired characteristics

• Tons of high-quality sand to prop open fractures

– Spent frac fluids must be recycled or disposed of 
in a safe fashion

Image Source: environmentalissues.net
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Fracking Environmental Impact - Public Perceptions

• Public / media attention focused on 
negative impacts regarding the fracking  
process used in Shale oil and gas plays

• Potential contamination of domestic water 
supplies

• Especially  with shallow drilling target
• Frac water sources & safe frac fluid disposal

• Other issues – drilling, road pipeline 
construction, sourcing & transport of frac 
sand – important, but less press coverage

• Drilling & production in new areas, close to 
population centres, draw particular 
attention

38



Fracking Environmental Impact - Public Perceptions
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www.Edelman.ca/Trust

Trust
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Percent Trust in Canadian Institutions 2016-17

The Edelman Trust barometer – based on  Nov. 2016  and 2017 surveys of 1350 Canadians,  
of whom 200 were  College Educated, in the top 25% earning bracket , and reported 
significant media consumption and engagement in business news
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Science : Fact or Opinion?
In a survey done August 2017 by Leger for the Ontario Science 
Centre, involving 1514 interviewees.
43 percent  said “science was "a matter of opinion.“

33% "science can't be trusted since it always subject to 
change”

59% believe scientific news is presented to support a political 
view point

. 
68% held the view that scientific news is reported selectively,     

to support media objectives.

30 % said they do not have the ability to follow science reports 
in the media.

http://www.newswire.ca/news-releases/public-trust-in-science-news-is-dangerously-low-new-ontario-science-centre-study-reveals-645328533.html
http://www.ontariosciencecentre.ca/
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Companies are facing increasing Uncertainty when dealing with  Regulators and Agencies, due to a lack of 
clarity in Objectives . There is no unified, coherent policy on Sustainable  Energy development while there has 
been massive interference from the Federal government,  both current and in the recent past, on the 
workings and mandate of the National Energy Board bringing into question its purpose and independence and 
ultimately its reconstitution as the CER (Canadian Energy Regulator).

After the  seven year hiatus of the Mackenzie Valley Pipeline Hearing in which 28  agencies  all had a 
legitimate “finger in the pie”, the Harper government created the  Major Project Management Office , to 
review the principles and plans of major natural  resource projects. 

These principles are now the first part of a broader strategy, Bill C69 to  review and restore confidence in 
Canada’s environmental assessment processes!!!!!.

Disarray in Policy Objectives 
and a Regulatory Quagmire

http://news.gc.ca/web/article-en.do?mthd=index&crtr.page=1&nid=1029999
http://news.gc.ca/web/article-en.do?mthd=index&crtr.page=1&nid=1029999
http://news.gc.ca/web/article-en.do?mthd=index&crtr.page=1&nid=1029999
http://news.gc.ca/web/article-en.do?mthd=tp&crtr.page=1&nid=1029989&crtr.tp1D=930


An example of Regulatory Quagmire
Bridging to the Arctic – a Bridge Too Far
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Shell Canada
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Undiscovered Potential: 5–10 Tcf

Cameron Hills

Paramount
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BP Amoco Canada
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3,771
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Undiscovered Potential: 1 Tcf

Mackenzie Delta & 
Beaufort Sea

Middle 
Mackenzie 
Valley

Liard
River
Basin

Cameron
Hills

Filed (2004) 

Cancelled (2017)

Mackenzie Valley 

Pipeline

With this most recent 
attempt to build the line, 
the initial estimate for 
regulatory approval was 22 
to 24 months, but the 
process took 7 years and 
led to the creation of the 
Major Project 
Management Office

As  for the TransMountain
Expansion….



Taxing GHG Emissions 

• Carbon pricing has long been a point of contention 
between the provinces; with resource-rich regions 
arguing for greater flexibility to support their energy 
industries, and others demanding greater recognition 
from Ottawa for imposing stricter rules.

• A carbon tax puts a price on the impact of emissions 
on Canada’s environment and economy. The policy is 
meant to encourage companies and households to 
pollute less and invest in cleaner technologies

• Under a cap-and-trade system, governments impose a 
strict quota, or cap, on the overall level of carbon 
pollution that can be generated. The cap typically 
decreases each year to cut down the total emissions 
output from industry.
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Climate change policy and actions

Greenhouse gases by source – some numbers for Canada 
• Total emissions are about 716Mt

• Oil and gas production accounts for about 
28% (200Mt)

• Transportation is similar (largely using fossil 
fuels) at 26% (180Mt)

• Buildings (heating and cooling) 12% (75Mt)

• Electricity generation from coal and gas 
about 12% (75Mt) (largely from coal)

• Heavy industry 12% (75Mt)

• Agriculture 12% (fuels and methane 
release) (75Mt)

(numbers are approx.) 
Canada’s pledge at the Paris Agreement is to reduce GHGs by 30% relative to 2005 (which was at about 
700Mt) by 2030
This is a reduction of 210Mt
Best efforts modelling of  Carbon Capture and Sequestration predict a maximum of 807MT by 2050

46Credit : Ken Croasdale
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So Halving Canada’s GHG levels
Would appear to be more of  a
Moral imperative ?



Wells to wheels CO2 emissions

48

No logical justification to obstruct pipelines from the oil sands if we (and the world) continue to 
use gasoline powered cars for the next few decades.
With most recent technology the %age increase in total GHG emissions in using oils sands 

petroleum over conventional crude is +2 to 5%. 



Federal Government on C-69 “Try it.  You’ll like it.”

Crown-Indigenous Relations Minister Carolyn Bennett says C-69 will give proponents 
“certainty” on projects

• Harper era system cut red tape but invited court challenges

• C-69 hopefully improves relations with indigenous people

• Past consultation involved federal consultants who were good “note-takers” but did 
little to accommodate

Source: CBC.ca
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Bill C-69: Not the first attempt at environmental 
regulation

1972: Following Stockholm UN Conference on the 
Human Environment, P. Trudeau started Canada’s 
environmental assessment process

1985: Mulroney’s Regulatory Reform Strategy cut red 
tape. ( The MacDonald Inquiry to Reduce Regulatory 
Burden) Average federal regulatory approval reduced 
from 9 to 3 months

2012: Harper tries to untangle Federal/Provincial 
regulatory overlap  — Bill C-38.  Intervenors limited to 
75; no support from provinces

Bill C-69 dismantles what Calgary Herald calls “arguably 
the world’s best energy regulator”, the NEB

Sources: Calgary Herald, CBC.ca, University 

of Calgary School of Public Policy 50



Impact Assessment Act (Bill C-69)

• Replaces Canadian Environmental Assessment Act 
(CEAA) — 2012

• Impact Assessment Agency of Canada (IAAC) —
authority for impact assessments

• NEB               Canadian Energy Regulator (CER)

• Focus broader scope than CEAA, as “environmental 
assessment” extends beyond the actual physical 
boundary of the project

• Provides “a process for assessing the environmental, 
health, social & economic effects of designated 
projects with a view to preventing certain adverse 
effects & fostering sustainability” [Summary (b)]

Sources: Bill C-69 (third reading) CBA National Magazine 51



Regulation

• There will be a project assessment list The Minister to have authority to add to 
the list

• IAAC may choose whether assessment required after the “planning phase” 
[16(1)]

• Minister may terminate a project after the planning phase if deemed by minister 
to be unacceptable [17 (1)]

• Regulator must establish an advisory committee to enhance the involvement of 
Indigenous people & organizations in respect of pipelines & abandoned pipelines 
[57(1)
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The Provinces’ Role

• Act meant to foster collaboration between Federal & Provincial 
governments

• Assessments may be “offloaded” to provinces through “substitution”

• Federal Minister of the Environment must follow criteria when 
determining whether to permit a substitution to a province.

Catherine McKenna, 

Minister of Environment & 

Climate Change

John Horgan, Premier 

of British Columbia

Jason Kenney, Premier 

of Alberta 53



Will Bill C-69 address sustainability ?
• UN Brundtland committee on Sustainability: balancing economic, social & 

environmental

• C-69 attempting to bring economic & social considerations to EA

• Will there be balance or will 1 or 2 of the 3 sustainability pillars dominate?

• No specific wording on Canada’s Paris obligations or species at risk.  Without legal 
“bottom lines” there may be more room for decisions counter to principles of 
sustainability.  

• Note the ongoing duty of the Crown to Consult  has  been there but not always met  

Image source: Smithsonian Magazine
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Regional & Strategic Assessment — Is it enough?
• No mandatory requirements for Regional & Strategic Assessment — Minister must be “of 

the opinion” that R & S assessment is necessary. [93(1)]

• Project-by-project assessment.  No commitment to bigger picture, such as regional 
development or Canada’s climate goals 

• Impact Assessments to consider R & S Assessments but no binding outcomes required

• However, Minister of the Environment, presently Catherine McKenna, must respond to 
public requests for R & S assessments

• Also, there will be an expert committee [157 (1)] & Ministerial Advisory Committee [158 
(1)] to help Minister judge regions & issues to assess.
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Opposition to Bill C-69: Industry’s 10 reasons

1. Bill comes from Environment Ministry, 
not Natural Resources 

2. Opposed to Bill wording about projects 
to be evaluated according to “the 
intersection of sex and gender with 
other identity factors.”

3. Bill gives Minister of Environment 
“discretionary power” — will scare off 
foreign investment

4. Will be greater difficulty securing 
permits and general heightened 
insecurity in the industry

5. Timelines to be extended from ~4 to ~5 
years

6. New GHG criteria on 

upstream/downstream

7. “Fuzzy scientific standards” to 

be imposed. Bill unclear on if 

indigenous and/or non-

indigenous bodies to do 

assessments

8. Relaxed public input standards 

to slow down the process

9. Bill will make voluntary climate 

change commitments legal 

obligations

10. Little support in bill for energy 

proponents

Source: suitsandboots.ca
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If more product eventually gets to tidewater, what 
then?  Bill C-48 Bill C-48, the Oil Tanker Moratorium Act

• Bans tankers carrying more than 90,000 bbls of 
crude from stopping, loading & unloading along 
Northern BC coast.

• Largest tankers permitted in port of Vancouver, by 
comparison, are Aframax class, ~750,000 bbl
capacity

• Also banned: fuel oils, partly upgraded bitumen, 
synthetic crude & bunker fuel

• Effectively blocks future projects similar to 
cancelled Enbridge Northern Gateway pipeline 
from being built to Kitimat or Prince Rupert

• Area of moratorium — northern tip of Vancouver 
Island to the Alaska border

57



Meanwhile, Look What Our Arctic 
Neighbours are up to…

https://www.total.com/en/ENERGY-

EXPERTISE/PROJECTS/OIL-GAS/LNG/YAMAL-

LNG-COLD-ENVIRONMENT-GAS

Yamal LNG
• Well above Arctic Circle

• Pushed through by Putin despite 

poor economics

• Can serve Asia & Europe

• When complete in 2021, 3 trains 

for 2.2 bcfd capacity

• LNG 2 across Ob Bay from Yamal 

= 90% Novatek and 10% Total.  

Mitusbishi looking to invest.  

Online in early 2020’s.  Russia 

plans to be as big as Qatar in LNG 

https://www.total.com/en/ENERGY-EXPERTISE/PROJECTS/OIL-GAS/LNG/YAMAL-LNG-COLD-ENVIRONMENT-GAS
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Conclusions :Demand for Clean Energy  Will Grow
• Over 1million tonnes of oil is consumed every HOUR 

worldwide

• 250 million m3 of gas is consumed every HOUR worldwide 

EIA forecast to 2030: 

• World energy demand will grow by 55%

• Gas consumption will grow at an annual rate of 2.4%, (100 
trillion cubic feet (tcf) to 163 tcf) compared to 1.4% for oil 
(83 million barrels of oil per day (mb/d)to 118 mb/d ) 

• Gas will account for 26% of global energy use.

As the least carbon-intensive fossil fuel, gas will play a pivotal 
role in continuing to displace coal, which peaked as a global 
energy supply source in 2014.  Energy 

Supply

Energy 

Demand
Energy Infrastructure
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Conclusions :Demand for Clean Energy  Will Grow

• N America will be self sufficient in natural gas and possibly 
oil with new supplies from shale plays and Offshore 
production

• Decarbonisation (Transition to Renewables)  will  be 50% of 
the energy mix by 2050 (DnVGL energy Transition Outlook 
2019)

• There are approximately 1.3 Billion Internal combustion 
engine vehicles in the world  today

• Can they be realistically be taken off the roads Anytime 
soon?

• Will reforestation and eco colonialism be part of the 
climate change debate? Energy 

Supply

Energy 

Demand
Energy Infrastructure



Thank you for your Attention!
Any Questions?
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Government of Alberta & Hydrocarbons

• Walking a line between promoting resource 
development & addressing climate change

• Coal-fired electricity generation : replaced by natural 
gas & some renewables by 2030

• Promoting pipeline projects to get resources to 
tidewater

• “The demand for sustainably developed and 
environmentally responsible and low-emissions form of 
oil is not going to disappear in the short to medium 
term.  The world is still going to need it. But what 
they’re looking for is a product that is ethically 
developed, that is developed in an environmentally-
responsible way”  Premier Notley July 2017
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The World’s Daily Oil Consumption

IEA  Projects for a 1.6 million barrels per
day of growth this year over last (the 

20-year average is 1.2 million bpd per year
Looks like there is still an appetite for
cheap energy!

By 2020 China plans to develop 
infrastructure for 5 million electric cars.
.By 2030-35 Germany, Norway and the
Netherlands plan to forbid utterly the 

manufacture of internal combustion engine cars
There are approximately1.3 Billion Internal 
combustion engine vehicles in the world  today

Can they be realistically be taken off the
roads Anytime soon?
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Mallik Gas Hydrates Project 
• Cdn$25MM Gas Hydrate Research

• Richards Is. on Mackenzie Delta

• Research conducted in 1998, 2001-02, 
& 2007-08

• Hydrates testing continues in places 
like Japan where vast quantities exist 
deep offshore

• Economically feasible hydrates 
production would revolutionize the 
industry – new players; massive new 
resource



Issues Summary

• Environmental/Social
• Air and water emissions and climate change

• Land use/reclamation, esp. oil sands and shale gas

• Regional development

• Fracking for natural gas – earthquakes, surface land 
disturbance, tainted water, etc.

• Economic/Financial
• Investment costs/productivity

• Natural gas supply

• Diluent supply for oil sands

• Market demand
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Acute Demand for Skilled workers 

• “There has never been a time when our industry so needs outstanding talent. 
Older professionals will need to be replaced in a few years. At the same time we 
have seen a drop in students taking science-based programs in the United States’, 
RexTillerson, CEO, Exxon Mobil;

• “We need to convince young people that a technical career in this industry is 
both stimulating and worthwhile – meeting challenges that matter to the world’, 
Jeroen van der Veer, CEO, Shell;

• The average age of an American oil worker is over 50, and the average age of a 
worker in major oil and gas operators and service companies is 46 to 49 years of 
age.

P Hopkins 2008



Geopolitics & Energy Security

• Oil & gas resource depletion 

• Dependence on imported energy 

• Geopolitics (such as supporting dictatorships, rising 
terrorism, “stability” of nations that supply energy) 

• Energy needs of poorer countries, and demands from 
advancing developing countries such as China and 
India

• Economic efficiency versus population growth debate

• Environmental issues, in particular climate change

• Renewables and other alternative energy sources

Note how each of the following energy security concerns
is also a sustainability concern



70

Acute Demand for Skilled workers 
• Cost of building a pipeline has nearly tripled in the past four or five years

• Increase in labour costs attributed to shortage of highly skilled tradesmen 
(welders etc.), an ageing workforce and many competing projects. 

“Personally I am always ready to learn, although I do not always like to be 
taught” 

Sir Winston Churchill.



Current Canadian Pipeline Environmental Performance

• An enviable record: 99.9994% of Oil transported cross country reaches its destination! i.e. 6 
bbls per million are lost generally through small leaks Located where? At flanges on company 
property.

• By comparison more than 12 babies per million on average in Canada are given to the wrong 
parents shortly after birth. OK they don’t actually hold on to the wrong child for very long…..

• How many prescriptions incorrectly filled by Pharmacies per year? We don’t know as records 
are not kept, however ABC’s  20/20 did a joint undercover investigation of pharmacies at 
America’s big chain stores like Walgreens with Auburn University. They found that there were 
errors in filling prescriptions in more than one in five cases; patient counseling was only 
offered in 27 out of 100 purchases of new prescriptions. A Chicago Tribune study found 
Pharmacies miss half of dangerous drug combinations 

• Preventable medical mistakes and infections are responsible for about 200,000 deaths in the 
U.S. each year, according to an investigation by the Hearst media corporation, 1 in 1700 
Americans !!

• So maybe the Pipeline record  while it can be improved upon is not so bad…? 71

http://abcnews.go.com/2020/
http://www.walgreens.com/


Pipelines, Trucks, and Rail

• According to the Canadian Energy Pipelines Association “Pipelines are the 
safest means of transporting large quantities of crude oil over land.

• Each and every day, Canada’s pipeline network transports three million 
barrels of oil.”

• Are there viable alternatives??
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Natural Gas Competition

Natural gas is a primary energy form competing in the market with other energy forms 
renewables being one. ( Though they too have related environmental issues)

Image source:Youtube:  Energy 101.  Natural Gas Power Plants
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