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Executive Summary

Alberta’s energy system is an evolving and complex space, encompassing the set of elements, actors, and
relationships involved in the development, delivery, and use of provincial resources to create energy. It is a coupled
system where demand — internal and external to the province — determines need, and supply determines the
availability of energy for consumption. The interface between supply and demand is a structure of markets, transport
infrastructures, and institutions that help production match demand to value to Alberta and our clients. Our system is
also shaped by the diversity of interests across actors operating in different regional contexts, the structure of
national economies, regulatory frameworks, international agreements, political and social stability, and the consumer
base.

As an energy producer, many features of Alberta’s energy system over the next two decades are already evident. For
example, fossil fuels will continue to play an important role in our lives and in Alberta’s economy. While this direction
will not change easily, this does not mean the future is set in stone. Small developments have the potential to change
the expected course of Alberta’s energy system in significant ways.

This report provides the initial results of scanning activities undertaken to identify energy-related trends that may
take hold over the upcoming decades and foster change for energy in Alberta.

This study is intended to provide a forward-looking picture of the emerging environment for energy-related policy and
strategy in Alberta in order to support Government of Alberta strategic discussions. This report is part of a larger
strategic process and not a standalone exercise. As a subsequent step, an analysis of these trends will be undertaken
in partnership with experts across government to ensure a comprehensive view of emerging trends. Subsequent work
will identify those trends that are critical to consider when examining issues of adaptability, resiliency and testing
strategic options.

How to read Energy Trends to 2035

This report was developed by Alberta Energy’s foresight function in collaboration with subject matter experts in the
Department of Energy and the Department of Environment and Parks. The Report presents 28 trends that reflect
patterns of behaviour, ideas, innovations and choices that may develop to be influential or persist into the future.

This report is divided into two sections. The first section provides an overview of forecasts that key organizations
predict will with high likelihood shape the future of energy in Alberta over the foreseeable future (i.e. probabilities).
The second section complements these forecasts by presenting a summary of foresight trends which are intended to
be exploratory in nature (i.e. possibilities). As such, this section identifies trends that are weaker or just starting to
materialize. While these may not have a strong or persistent impact in the present system, they have the potential to
shift the trajectory of how energy development, production and use might evolve over time.

Alberta’s energy system does not exist in isolation from the physical environment, the social fabric, international
markets and the technology world, both at home and abroad. To this end, foresight perspectives are identified across
five broad spheres (social, technical, environmental, economic, and political) and identified as Global, North America,
Canada, or Alberta in scope. The organization of the report should be used as lenses for discussion rather than rigid
categories.

'The presented trends stem from an analysis of over 300 signals (single events that indicate changes in behaviour, ideas,
innovations, and choices) mined from a wide variety of sources including academic studies and articles, industry reports,
government agency and NGO reports and releases, Think Tank products, thought leader articles, and conferences.

The summary of sources can be found in the final section of this document
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Forecasts

Growing global energy demand - Global

Global energy demand is expected to increase by
25-t0-48 per cent to 2040.

By 2040, the world’s population will have reached

9 billion people. This means the energy needs of an
additional two billion people will need to be met. New
energy demand will also emerge as more people rise to
the middle class and migrate to urban environments in
emerging economies.

Industrializing countries will drive
global energy growth - Global

Growth in global energy demand by 2040 will come
from emerging economies, offsetting energy demand
declines in industrialized countries.

China will lead global energy demand growth until
passing the baton to India after 2025. A group of about
10 industrializing countries (including Egypt, Iran, and
Bangladesh) is expected to experience strong increases in
energy demand, potentially overtaking India and China
after 2040 in terms of demand growth.

Climate value-action gap - Global

Recent announcements globally to address climate
change have signaled a desire to take action, but a gap
between legislation and commitments remains.

Since the failure of the Kyoto Protocol in 2012, skepticism
has risen around the ability of actors to curb emissions.
Climate action milestones at international, national and
subnational levels have signaled ambitious targets — many of
which include market mechanisms to capture carbon costs.
However, there is still a gap between Intended Nationally
Determined Contributions” and announced policies to meet
emissions targets. Action will require significant economic
and political will to close the gap.

Fossil fuels to remain the dominant
global energy sources - Global

Fossil fuels will account for three-quarters of world
energy consumption by 2040.

Fossil fuel consumption will grow by almost 20 per cent
by 2040. Even though oil will remain the world’s primary
fuel, its primacy will be increasingly challenged due to
fuel switching and efficiency gains. Global demand for
coal will increase slightly. Natural gas will emerge as the
fastest-growing fossil fuel thanks to its lower carbon
intensity relative to other fossil fuels and relative
abundance.

Cleaner fuels will expand the fastest -
Global

Globally, natural gas and non-hydro renewables are
set to grow more than any other energy sources by
2040.

While fossil fuels are set to remain the dominant energy
sources for the next 25 years, cost reductions and efforts
to limit carbon dioxide emissions will spur a rapid
expansion of cleaner fuels, particularly natural gas and
non-hydro renewables. Natural gas will surpass coal as
the second-largest fuel source by 2040, while non-hydro
renewables are set to overtake nuclear in the early 2020s
and hydro in the early 2030s to become the fourth
largest energy source of total energy consumption.

? Intended Nationally Determined Contribution is a term used under the United Nations Framework Convention on Climate
Change (UNFCCC) and refers to reductions in greenhouse gas emissions announced by national governments as part of the

Paris Agreement in 2015.

The summary of sources can be found in the final section of this document



Fossil fuels price recovery - Global and
Alberta

Oil and natural gas prices are expected to slowly
rebound from 2017 onwards, but coal prices will
remain relatively flat.

Crude oil prices are forecasted to strengthen as global
supply and demand balance. By 2025 prices are
forecasted to reach $90 bbl Brent. Natural gas prices will
also recover slowly; reaching 3 Cdn$/GJ by 2017 and
upwards of 4.29 CdnS/GJ by 2025. In the long term,
demand for natural gas is forecasted to increase as
climate change policies aimed at reducing emissions from
coal-fired electricity generation prompt a switch to
cleaner fossil fuels in climate-conscious jurisdictions.
Meanwhile, coal prices will remain relatively flat in the
mid-term due to lower average coal mine productivity,
rising production costs, and declining coal demand.

The United States becomes Alberta’s
competitor in oil - North America

Alberta’s biggest client, the United States, has also
become Alberta’s biggest competitor.

Increasing oil production in the US could displace
Alberta’s conventional and synthetic oil exports and
compete with Alberta’s lighter grades in other
markets. Alberta is also set to face competition from
the U.S. in investment attraction, as low prices and
long-term uncertainties incentivize short investment
cycles with fast pay-back (e.g. shale oil), to the
disadvantage of capital intensive projects with long
pay-back periods (e.g. oil sands).

King diesel - Global and Alberta

The product mix will shift significantly toward diesel
fuel, driven in large part by strong growth in commercial
transportation and relatively flat gasoline demand.

The global fleet of light-duty vehicles is expected to rise
by close to 800 million vehicles by 2040, with 90 per cent
of this growth taking place in emerging economies. While
there may be more cars on the road, increasing fuel
economies will result in a flattening of gasoline demand
after 2020. The projected growth in global economic
activity and trade will drive a 45 per cent increase in
demand for commercial transportation fuel, mostly
diesel. Heavy-duty vehicles will become the largest
energy-consuming segment of the transportation sector.

Greying population - Canada

There are now more people in Canada age 65 and
over than there are under age 15, according to
Statistics Canada.

As the baby boom cohorts grow older, fertility rates are
declining among younger generations. This trend
generally follows similar patterns in other industrialized
countries. However, the birthrate of Canada’s Indigenous
population will continue to increase more rapidly than
non-Indigenous populations.

The summary of sources can be found in the final section of this document



Relevance

International trade of hydrocarbons will increasingly shift toward East Asia — benefiting markets able to access
these emerging economies.
Competitiveness pressures, export infrastructure constraints, cumulative effects mitigation and cost will continue
to drive Alberta’s investment attractiveness.
Alberta will continue to be a marginal producer.
Alberta’s oil exports will experience an uptick in demand in times of supply tightness after 2025, following
flattening of US production and increasing global demand.
The U.S. Gulf Coast will remain the ideal market for Alberta’s crude.
o Traditional suppliers (Mexico and Venezuela) have been experiencing declining production;
consequently, Gulf refineries are seeking alternative supplies.
o Diesel demand is increasing both in the US and abroad, as such the Gulf Coast wants to situate itself to
serve the diesel market.
Use of steam-assisted gravity drainage (SAGD) to extract bitumen will increase the emission intensity of bitumen
extraction.
The shift from new oil developments to modular expansions will intensify the environmental impacts of bitumen
production on areas already affected by current production.
Alberta’s natural gas will see a significant turnaround in light of a growing domestic market driven by oil sands,
electricity generation, and petrochemicals.

The summary of sources can be found in the final section of this document




Social

Measuring growth beyond GDP - Global
Gross Domestic Product is being challenged as the most relevant measure of success in the face of changing
values, business landscapes, demographics and inequality patterns.

Currently, GDP is the primary measure of economic health. Given an increasing inequality gap, there is a realization
that GDP may not accurately reflect the distribution of growth to measure social, economic, ethical, health, and
environmental wellness. A wide-range of “holistic indicators” are being developed to measure dynamics such as social
return on investment, Human Development Index, Human Security index, Index on Economic Well-being, Genuine
Progress Indicator, Gross National Happiness Index (GNH), and the Social Progress Index (SPI).

Relevance

e The changing focus from GDP to the wellness of society may influence business and investment decisions in
current business models, and may influence investment in Alberta’s energy sectors.

e Should governments shift to measure against different (more holistic) measures of growth, there would be
renewed interest in policy levers to achieve success against these new measures.

e Different communities in Alberta have different local needs and therefore may not prioritize these indicators of
wellness the same. Government decision-making models for energy development may need to be adapted to
better address community diversity.

Rise of the circular economy - Global
The ‘circular economy’ refers to an economic model where waste is used as an input, and the lifecycle of
products is extended to enhance resource efficiency and sustainability.

The desire for greater sustainability is driving innovators to explore expanded value-chains to reimagine how we use
materials and create energy. Governments are creating zero-waste incentives. Researchers and companies are
developing more resource-efficient approaches to value creation that see waste products (e.g. carbon, heat) as assets
and commercially viable inputs. By enabling the generation of value from waste, research suggests that the circular
economy has the potential to unlock $4.5 trillion of economic growth by 2030 and as much as $25 trillion by 2050.

Relevance

e Encouraging the circular economy among waste streams may offer strategic diversification opportunities by
creating complementary value streams from Alberta’s waste-intensive industries (e.g. oil, gas, mining).

e Identification of Alberta’s competitive advantage in technological innovation, interdisciplinary research, and
global partnerships related to the circular economy could propel Alberta as a new industry leader.

e Incentivizing new industrial behaviour through regulatory/legislative frameworks and strategic actions related to
industrial eco-clusters and market forces could help Alberta’s industries transition towards near-zero waste
operations.

e The shift towards eco-cluster innovation would require stronger provincial and regional partnerships to ensure
effective planning and land management.

Pipelines as symbols and tokens - Canada
Pipelines are becoming a symbolic site through which different groups negotiate their values, identities, and
ideas as to Canada’s energy future.

Given current economic challenges, pipelines may continue to be seen as a symbol of the influence of Western
Canada, as well as a threat to Quebec’s provincial autonomy, which may lead to continued political opposition and
negotiations. Internationally, pipelines could entrench as symbols of “dirty” energy. Layered upon this discourse will
be an ongoing public debate on environmental leadership and Canada’s position in a carbon-constrained future.
Additionally, pipelines may increasingly become a symbol for the state of democracy and Indigenous rights. Amongst
Indigenous groups, pipelines will likely continue to be an issue of contention concerning land stewardship and
Indigenous partnership in development projects. The rights of indigenous peoples to be involved in development
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decisions is currently gaining broader recognition and the public may expect to have a greater say in energy
infrastructure projects.

Relevance

e As energy infrastructure is connected to broader values and ideologies, regulatory decisions will be increasingly
based on issues beyond technical requirements.

e The more pipelines are leveraged as a symbol of identity politics, the harder it will be to gain social license in
non-energy producing jurisdictions. Increasing expectations for inclusiveness may result in a greater role for
government to steward the regulatory approval process, which may impact regulatory timelines.

e There is an increasing expectation for resource and infrastructure development to be more inclusive. The concept
of social license has become pervasive and will affect the future development of natural resources beyond oil and
gas.

Increasing scrutiny of energy development - Canada and Alberta
“Not in My Backyard” attitudes, coupled with increasing non-local pressure and scrutiny, may increasingly
challenge development efforts in current and future energy sectors.

Energy development opposition by those who live near proposed sites will continue to be a barrier to the
development of critical infrastructure in Canada. From the construction of windfarms, linear infrastructure, nuclear
power, large-scale hydro and LNG, NIMBY attitudes continue to create wedge issues on the local and political
landscapes. Amplified by recent high profile whistleblower incidents and scandals that have eroded public trust
in major public and private institutions, scrutiny on energy development from non-local groups will continue to
increase. Incidents of carbon liability disclosure, allegation of research suppression and perceived policy gaps
have spurred distrust in all forms of energy development.

Relevance

e Scrutiny of Alberta by activists who identify oil sands moratorium as their primary objective may
continue to capitalize on a publics’ increasing distrust of institutions.

e Public demand for government transparency and data openness related to provincial energy
development may increase despite measures to address real or perceived public confidence gaps.

Arrested development in Alberta - Alberta
Alberta’s momentum as Canada’s economic powerhouse is stalling. Low oil prices, job losses, and stagnating
growth may shift perceptions of Alberta both within and outside the provincial borders.

Between 2014 and 2015, Alberta's GDP decreased 4.0 per cent and lost nearly 20,000 direct jobs in oil and gas.
An estimated 17,000 further jobs will be lost in 2016. Direct investment, employment rates, inward migration
and overall economic activity continues to drop as the anticipated oil price recovery fails to materialize.
Uncertainty persists as to the downturn’s duration, and its impact on Alberta’s economic position in Canada over
the short and medium term. On the other hand, Alberta’s unemployment rate remains slightly above the
national average.

Relevance

e Expectations by political and public stakeholders for policy-makers to accelerate diversification may
create pressure for market interventions.

e Potential decrease in economic clout may require greater diplomacy on the part of political and policy
leaders to address barriers related to market access and economic development.

e Persistent economic decline may increase citizen and resident dependence on social programs and
services.

e The Province cannot rely on non-renewable resource revenue to fund essential services alone.

The summary of sources can be found in the final section of this document




Technological

Falling costs of battery storage - Global
Renewable energy technologies are intermittent sources of electricity requiring storage. Innovations in
electricity storage are enhancing the viability of these technologies.

The lack of effective electricity storage options has resulted in the inability of renewable generation to reliably
supply the energy grid. Improved storage capacity and enabling policies are the missing links between cleaner
generation and more stable supply to meet increasing demand. The spillover effects of better battery storage
will greatly impact the transportation sector and the uptake of electric vehicles. In preparation, some
jurisdictions have committed to installing plug-in fuel stations.

Relevance

o Utility scale battery storage may allow for greater uptake of both locally distributed and renewable electricity
generation and may stabilize the electricity grid during periods of intermittency.

e The potential electrification of light duty vehicles in the developed world could create changes to petroleum fuel
demand patterns.

o Uptake of efficient, effective and affordable industrial battery storage and declining costs of renewable generation
may reduce demand for natural gas for electricity generation in both Alberta and external markets.

e The production of batteries relies on rare earth minerals and could make renewable electricity storage vulnerable
to price fluctuations and cartel actions. Switching from fossil fuel sources to renewable energy may shift
dependence from one finite resource to another.

e Careful land management and strategic planning will be required to accommodate the expansion of renewable
energy sources and allocate land for wind farms, solar fields, and biofuels.

Automation at work; on the road, and in your house - Global
Once considered a futuristic fantasy, robots and automation are entering the mainstream and changing the
way we work, travel, and live.

Improving automation and artificial intelligence will likely see nearly half of existing US jobs eliminated over the next
two decades. While automation was expected to disrupt blue-collar jobs, breakthroughs in machines learning to find
creative solutions have also resulted in robots increasingly replacing white-collar careers. The potential impact is
unknown. The breakthrough in automated, driverless vehicles provoked the US Department of Transportation’s

to implement consistent laws across states to prepare for driverless vehicles in its 10-year, $4 billion plan. Over the
next decade, automation of personal life will increase as wearable and implanted technology connects consumers to
the ‘Internet of Things’, which encompasses smart homes, smart grids, and intelligent transportation systems.

Relevance

e QOil and gas sectors will look to increase automation of the workforce and operations to reduce costs.

e The adoption of driverless vehicles and public transportation fleets may have an impact on urban planning, driving
behaviour, vehicle ownership, and associated transportation fuel demand trends.

e Smart grids could maximize the potential of intermittent energy from renewables. Greater uptake of smart grids
may impact expectations for natural gas in electricity markets.

Energy and climate long-shots - Global
As the global population looks to protect environmental health, innovators are increasingly looking to nature
to reshape energy challenges.

Once considered gambles, high-risk-high-reward energy sources are increasingly being explored. Researchers are
turning to organic life for inspiration with experiments into climate change mitigating geoengineering, high-altitude
‘tall wind’ and even the use organic compounds to develop high-performance batteries and chemical feedstock from
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fruits and vegetables. Additionally, the research from biomimicry and biophylic design is increasingly being applied to
the field of energy. Yet, the innovation Holy Grail continues to be safe, cheap, and efficient fission reactors that are
portable, prefabricated, and able to provide abundant energy with minimal emissions.

Relevance

e Breakthroughs in fission energy or other ‘gambles’ could dramatically affect the speed of a global transition away
from fossil fuel products.

e There is no corresponding royalty regime for these potential energy sources. If they become viable options within
our energy system, they will initially be operating outside existing rules and regulations.

e These innovations will likely push future use of energy towards options which are networked, distributed and
modular.

Next generation oil and gas - AB
Oil and gas extraction are set to become more efficient, economic, and environmentally friendly.

Globally, new technologies such as next-generation enhanced oil recovery, seismic imaging, and the digitization of
operations could increase recoverable oil and gas resources by 35 per cent and reduce costs by as much as

25 per cent by 2050. In Alberta, innovation efforts have coalesced around more efficient and cleaner ways to extract
bitumen. On the near horizon, advances in electrical conduction, solvents, and microwaves could replace water and
natural gas in the extraction process, with the potential to green oil sands production.

Relevance

e In order for oil sands extraction to make significant technological leaps, government will need to take on a greater
role in enabling transformative innovation.

e Alberta could become an innovation hub for extractive technologies, driving further advances in unconventional
resource production.

o New extractive technologies have already alleviated concerns around peak oil and may unlock reserves that
introduce new competitors and change market dynamics.
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Environmental

Environmental capitalism - Global
Pricing of carbon is increasingly being used to encourage industry to account for costs to the environment.

Triple-bottom-line accounting is a framework to assess business value and cost in three parts: social, environmental
and financial. The increasing adoption of this concept represents a growing awareness in academia, public
consciousness, and the green business community, of the need to account for environmental externalities. A price on
carbon is a major component of environmental capitalism, highlighting the potential that carbon could come to be
viewed as a commodity as industry shifts their thinking from carbon as waste to something that can be sold.

Relevance

e The existence of an explicit carbon price may affect business accounting practices and alter decision-making
criteria for investment decisions in carbon-intensive industries in Alberta.

e Low-carbon industries will become more competitive in the presence of a carbon price.

e Alberta could have “first mover advantage” if it pursues the innovation required by businesses to find alternative
means to access and generate energy.

Drive towards Near-Zero-Emissions Vehicles - Global
There is a modest but growing market for near-Zero Emission Vehicles (ZEVS) including battery-electric, plug-
in hybrid (PEVs), and fuel cell (hydrogen) vehicles.

The market for near-ZEVs is anticipated to grow as a shift from internal combustible engines has been encouraged by
some government policies in order to meet emissions targets in the transportation sectors. Increasingly companies
are investing in new technologies like improved charging capacity and battery life in higher-end ZEVs. However, while
near-ZEVs are strong in some markets, growth has fallen below global expectations. Lower fuel prices for traditional
vehicles, paired with the perception of near-ZEVs as a novelty option, has dampened sales growth.

Relevance

e The market for near-ZEVs is anticipated to grow, but will be strongly influenced by affordability, fuel prices,
charging infrastructure and government programs over the short to medium term.

e Moderate to significant adoption of near-ZEV will not eliminate fossil fuel dominance in the transportation sector,
but could precipitate a significant structural shift in demand.

e Near-ZEV will be concentrated in the Light-Duty Vehicle market, which relies on low-sulphur diesel power. There
will be little penetration into the commercial Heavy-Duty Vehicle market (e.g. trucking, rail, and shipping), which
is where Alberta’s crude is largely used for creating heavy duty diesel.

From peak oil to peak demand - Global
Oil demand has not kept pace with supply. Anemic global growth coupled with potential structural changes
due to climate action, and clean energy technology, may increase a sense of fossil fuels uncertainty.

Within the span of a decade, public discussions on energy have shifted from running out of oil to the low-carbon
transition. Major technological breakthroughs have unlocked previously uneconomical reserves as well as lowered the
cost of renewable energy. In addition, clean and affordable energy choices by a climate-conscious population in
developed nations are enabling action towards the low-carbon transition. Globally, government policies are initiating
trajectories to enable this transition.

Relevance

e Uncertainty over the long-term investment climate (considering climate change, price volatility, and transition to a
low carbon economy), may incentivize investors towards faster payback opportunities.

e The window of opportunity for expanding oil development in Alberta is shrinking, given the high capital and
operating costs in the province, as well as the potential for peak demand.
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Growing need for well reclamation - Alberta
There will be an increasing number of well sites needing to be reclaimed.

Growth in Alberta’s oil and gas industry has resulted in over 50,000 abandoned wells in need of reclamation. While
reclamation responsibility falls under the purview of oil companies, work is lagging as many companies opt to pay
landowners’ annual compensation instead of undertaking expensive reclamations. Compounding matters, lower oil
prices have triggered a series of bankruptcies in Alberta, resulting in an increase in “orphaned wells”. The Orphan
Well Fund is seeing a growing backlog of wells, as a precedent-setting judicial decision has granted creditors’ priority
over the regulators to access liability funds to address and reclaim abandoned wells.

Relevance

e A backlog of orphan wells will test the robustness of the Orphan Well Fund. The provincial government may be
left to pick up the tab for reclamation costs, as well as payouts to landowners for rents they are owed by
bankrupted companies, if alternative arrangements cannot be found.

e More stringent deductibles for companies’ liabilities on abandoned wells could make it difficult for junior
companies to enter or survive in Alberta’s market, especially during low price periods.
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Economic

Investments in alternatives and renewables are outpacing fossil fuels - Global
Major players are positioning to capitalize on the growth of low-carbon energy sources.

Investment in renewables and affordability in fuel switching away from oil is usually correlated with a drop in oil
prices; however, this is not currently the case. Cost declines and technology breakthroughs have enabled developed
countries to undergo an expansion of renewable infrastructure. Venture capitalists, supermajors, and governments
are increasingly investing in renewables to hedge and diversify their portfolios and spur clean growth.

Relevance

e As countries begin a transition to lower carbon energy resources, they may increasingly look to renewables
instead of cleaner burning fossil fuels.

e A supply and demand gap due to cuts in upstream investment could create an uptick in oil prices over medium-
term, increasing the attractiveness of renewable generation in a higher price environment in the longer-term.

e Alternative fuels infrastructure will be the limiting factor on the rate and scale of adoption of near zero emission
vehicles.

Shrinking investment timeframes for oil - Global and Alberta
Industry may be preparing for a “lower-for-longer” oil price scenario with diminishing tolerance for longer-term
risk.

Since 2014, $380 billion worth of oil and gas projects have been cancelled globally. In Alberta, oil companies are
positioning for near-term futures without major growth projects. As companies change investment portfolios, cost
pressures, access to capital and industry consolidation may drive investment decisions. Capital may gravitate towards
lower risk producing regions with shorter payout periods.

Relevance

e As oil sands operators shift from growth to maintenance with limited prospects for new major projects,
companies may look for growth opportunities outside Alberta.

e Industry consolidation may shift in focus in Alberta and globally as companies seek to divest production portfolios
away from long-term oil sands projects in favor of exploiting existing and complementary assets.

o Alower-for-longer price scenario will put marginal producers in Alberta at the highest risk of going bankrupt or
being taken over by other companies.

e A continued stagnation of crude oil prices in Alberta will likely intensify calls for the diversification of Alberta’s
economy and revenue sources.

Uncertain value of oil sands in a carbon-constrained world - Alberta
Trends to reduce GHG emissions, changing energy consumption patterns and alternative energy systems are
converging in a way that may fundamentally alter the energy market.

Economic volatility and prospects for a potentially carbon-constrained world have led some investors to move from
investments with long-term returns and increasing risks of stranded assets. With emission policies commitments,
technological breakthroughs, and lower prices, Alberta’s energy sector will face increasing competition. Given the
large investments required for oil sands growth and the high cost of operations, it is unclear how competitive the oil
sands will be should market constraints persist over the long term.

Relevance

e Inthe short term, Alberta’s competitiveness will continue to be contingent on factors like gaining access to
markets, attracting investment, containing inflationary pressures, and relations with First Nations.

e Longterm considerations for Alberta’s oil sands include enabling innovation to drive down cost, decarbonizing
production, exploring alternative uses, and considering the overall marketability.
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Early adoption of climate mitigation practices and land-use plans (e.g. tailings) by Alberta oil and gas operators
could improve the overall reputation of Alberta oil in those international markets that are or become climate-
conscious.

The summary of sources can be found in the final section of this document
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Political

OPEC: A cartel no longer - Global
Schisms within OPEC and fundamental policy shifts by Saudi Arabia are challenging the future ability of the
cartel to act as a price-setter.

Growing production from competitors has convinced Saudi Arabia (OPEC’s largest producer) to abandon its traditional
strategy of price defense in favour of a market-based approach. OPEC has followed suit, but the decision is facing stiff
internal opposition from Iran and non-Gulf states. Rivalries within OPEC have blocked any compromise on the
resumption of some form of price defense and this is likely to continue for the near future. It remains to be seen
whether OPEC’s shift away from price defense will survive the financial toll of low oil prices on its member states or if
Saudi Arabia continues to exert pressure on the organization by “going alone”.

Relevance

e Exporting nations will no longer be able to rely on OPEC to be a price stabilizer, and without a reversion of OPEC’s
current policy, price recovery may be slower than anticipated.

e Without a shift in OPEC policy, any price recovery will likely be due to planned developments in non-OPEC
countries being shelved, particularly in Alberta.

e There may be increased competition from other exporting nations, including the US, spurred on by the drive to
produce and compete in a low-price market.

Climate change as the new normal - Global
A growing global response to climate change is shifting the political landscape for energy development and
use.

The emerging reality of increasingly volatile weather patterns and severe events is driving a global response to climate
change. From international events like the 2015 Conference of Parties 21 in Paris, to alliances between jurisdictions to
accelerate the adoption of electric cars, a growing political consensus around climate change as the “new normal” is
taking hold. More and more, climate change is not solely a technical issue, to be resolved by scientists, but a political
issue with political implications at all levels of governance. Political agendas advancing climate change initiatives such
as carbon levies and market mechanisms are driving the creation of legislative and economic frameworks for low-
carbon and renewables that could better enable these energy sources to compete against non-renewables.

Relevance

e Climate change is increasingly present as part of political dialogue and may become increasingly
incorporated intergovernmental and international agreements as standards relevant to Alberta exports and
trade.

e Political direction on climate change may have implications for how extractive industries choose to make
investment decisions, as business models look to climate change as a financial liability or market opportunity.

e Governments at all scales may need to grapple with how to address a future international norm on climate as
part of policy and strategy.

Coal mined in Canada but burned elsewhere - Global and Canada
As developed nations shift to “green the grid”, the use of coal may now take place further from its extraction
sources.

Both Ontario and Alberta have made significant announcements to cut coal from their energy mix. With the
power industry in Alberta having spent billions building new coal-fired plants in the last decade, these industry
players may demand a return on their capital investment if legislated to close before the end of the facility’s
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lifespan. Where coal faces strong policy constraints in developed economies, some emerging markets - notably

India and Southeast Asia - will see a tripling of coal demand and potential opportunities for exported coal.

Relevance

e The phase out of coal provides the ability to meet Alberta’s Climate Leadership Plan and may increase
opportunities for natural gas production for power generation and petrochemicals.
e There may exist opportunities to export Alberta coal to East Asian markets.

e Coal-dependent communities will need to assess their viability and options given the looming shut down of their

coal mines.

e Unless the costs of carbon sequestration become more competitive, the push to cut GHGs may establish natural

gas as a transition fuel towards low-carbon energy generation.

The summary of sources can be found in the final section of this document
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Cleaner fuels will expand the fastest

Exxon Mobil, Outlook for Energy: A View to 2040, p. 8.

International Energy Agency, World Energy Outlook 2015, p. 57;

Exxon Mobil, Outlook for Energy: A View to 2040, p. 57;

U.S. Energy Information Administration, International Energy Outlook 2016, Executive Summary.
British Petroleum, BP Energy Outlook 2035, p. 15.

King diesel

(2015, May 22). Saudi Arabia rewrites its oil game with refining might. Reuters. Retrieved from
http://www.reuters.com/article/saudi-refining-evolution-idUSL5NOYC4AI20150522

IHS Energy (2016, June 1). Bending the curve on automotive fuel demand. Integrated Energy Research Briefing.
IHS Energy.

Energy Information Administration (2016, May). International Energy Outlook 2016. Energy Information
Administration. http://www.eia.gov/forecasts/ieo/

ExxonMobil (2016). The Outlook for Energy: A View to 2040. Exxonmobil. Retrieved from
http://cdn.exxonmobil.com/sitecore/content/australia/australiahome/energy/energy-
outlook/introduction/a-view-to-2040?sc_lang=en

Climate value-action gap

Assessment of mitigation contributions to the Paris Agreement (n.d.). Climate Action Tracker. Retrieved from
http://climateactiontracker.org/indcs.html

Gelis, S. (2015, Feb 14). Kyoto Protocol, 10 years later: Did deal to combat greenhouse emissions work and what
of its future? National Post. Retrieved from http://news.nationalpost.com/news/world/kyoto-protocol-
10-years-later-was-the-deal-to-combat-greenhouse-emissions-successful-and-what-of-its-future

18
The summary of sources can be found in the final section of this document


http://www.reuters.com/article/saudi-refining-evolution-idUSL5N0YC4AI20150522
http://www.eia.gov/forecasts/ieo/
http://cdn.exxonmobil.com/sitecore/content/australia/australiahome/energy/energy-outlook/introduction/a-view-to-2040?sc_lang=en
http://cdn.exxonmobil.com/sitecore/content/australia/australiahome/energy/energy-outlook/introduction/a-view-to-2040?sc_lang=en
http://climateactiontracker.org/indcs.html
http://news.nationalpost.com/news/world/kyoto-protocol-10-years-later-was-the-deal-to-combat-greenhouse-emissions-successful-and-what-of-its-future
http://news.nationalpost.com/news/world/kyoto-protocol-10-years-later-was-the-deal-to-combat-greenhouse-emissions-successful-and-what-of-its-future

International Center for Climate Governance (n.d.). INDC. Retrieved from http://climateobserver.org/open-and-

shut/indc/

Fossil fuels price recovery

(July 26,2016). World Bank Raises 2016 Qil Price Forecast. The World Bank. Retrieved:
http://www.worldbank.org/en/news/press-release/2016/07/26/world-bank-raises-2016-oil-price-
forecast

Alberta Energy Regulator (n.d.). https://www.aer.ca/data-and-publications/statistical-reports/oil-prices

Alberta Energy Regulator (n.d.). https://www.aer.ca/data-and-publications/statistical-reports/natural-gas-prices

Alberta Electric System Operator. (May, 2016). AESO 2016 Long Term Outlook. Retrieved: aeso.ca

International Energy Agency (n.d.).Coal, Medium-Term Market Report 2015. Retrieved:
http://www.iea.org/publications/medium-termreports/

International Energy Agency (n.d.). Gas, Medium-Term Market Report 2016. Retrieved
http://www.iea.org/publications/medium-termreports/

HIS (June 2016). Calgary Integrated Energy Briefing.

Gibson, J. (April 5, 2016). Oil prices will slowly rebound, energy analysts predict. The Globe and Mail. Retrieved:
http://www.cbc.ca/news/canada/calgary/oil-prices-forecast-increase-analysis-deloitte-1.3521298

National Energy Board (n.d.). Canada’s Energy Future 2016. Retrieved: https://apps.neb-
one.gc.ca/ftrppndc/dfit.aspx

U.S. Energy Information Administration (May 17, 2016). Annual Energy Outlook 2016 Early Release: Annotated
Summary of Two Cases. Retrieved: http://www.eia.gov/forecasts/aeo/er/

Greying population

(2016, Feb 19). Canadian Demographics at a Glance (2nd edition). Statistics Canada — Demography Division.
Retrieved from http://wwwb5.statcan.gc.ca/olc-cel/olc.action?0bjld=91-003-
X&objType=2&lang=en&limit=0

OECD Data Centre, https://data.oecd.org/pop/population.htm#tindicator-chart

The United States becomes Alberta’s competitor in oil

CAPP (2015, November 3). Upstream oil and gas industry outlook. Retrieved from
http://www.capp.ca/publications-and-statistics/presentations-and-speeches

Shale Gas International (Feb 11, 2016). In downturn, majors abandon costly offshore in favour of cheaper shale.
Retrieved from http://www.shalegas.international/2016/02/11/in-downturn-majors-abandon-costly-
offshore-in-favour-of-cheaper-shale/

Tertzakian, Peter (April 12, 2016). When the oil recovers, it won’t look like anything the world has ever seen
before. Financial Post. Retrieved from http://business.financialpost.com/news/energy/when-the-oil-
recovery-comes-it-wont-look-like-anything-the-world-has-ever-seen-before? Isa=cf28-ba2d

19
The summary of sources can be found in the final section of this document


http://climateobserver.org/open-and-shut/indc/
http://climateobserver.org/open-and-shut/indc/
http://www.worldbank.org/en/news/press-release/2016/07/26/world-bank-raises-2016-oil-price-forecast
http://www.worldbank.org/en/news/press-release/2016/07/26/world-bank-raises-2016-oil-price-forecast
https://www.aer.ca/data-and-publications/statistical-reports/oil-prices
https://www.aer.ca/data-and-publications/statistical-reports/natural-gas-prices
http://www.cbc.ca/news/canada/calgary/oil-prices-forecast-increase-analysis-deloitte-1.3521298
https://apps.neb-one.gc.ca/ftrppndc/dflt.aspx
https://apps.neb-one.gc.ca/ftrppndc/dflt.aspx
http://www.eia.gov/forecasts/aeo/er/
http://www5.statcan.gc.ca/olc-cel/olc.action?objId=91-003-X&objType=2&lang=en&limit=0
http://www5.statcan.gc.ca/olc-cel/olc.action?objId=91-003-X&objType=2&lang=en&limit=0
https://data.oecd.org/pop/population.htm#indicator-chart
http://www.capp.ca/publications-and-statistics/presentations-and-speeches
http://www.shalegas.international/2016/02/11/in-downturn-majors-abandon-costly-offshore-in-favour-of-cheaper-shale/
http://www.shalegas.international/2016/02/11/in-downturn-majors-abandon-costly-offshore-in-favour-of-cheaper-shale/
http://business.financialpost.com/news/energy/when-the-oil-recovery-comes-it-wont-look-like-anything-the-world-has-ever-seen-before?__lsa=cf28-ba2d
http://business.financialpost.com/news/energy/when-the-oil-recovery-comes-it-wont-look-like-anything-the-world-has-ever-seen-before?__lsa=cf28-ba2d

Social

Measuring growth beyond GDP

Blanke, J. (2016, April 13). What is GDP, and how are we misusing it? World Economic Forum. Retrieved from
https://www.weforum.org/agenda/2016/04/what-is-gdp-and-how-are-we-misusing-it

Byanyima, W. (2016, April 20). Let’s ditch the economy of the 1% and replace it with a human economy, World
Economic Forum. Retrieved from https://www.weforum.org/agenda/2016/04/let-s-ditch-the-economy-
of-the-1-and-replace-it-with-a-human-economy

Chainey, R. (2016, April 13). Beyond GDP - is it time to rethink the way we measure growth? World Economic
Forum. Retrieved from https://www.weforum.org/agenda/2016/04/beyond-gdp-is-it-time-to-rethink-
the-way-we-measure-growth

Desai, P. (2016, April 28). GDP ignores the things that matter - like climate change. World Economic Forum.,
https://www.weforum.org/agenda/2016/04/gdp-ignores-the-things-that-matter-like-climate-change

Gawel, A. (2016, May 3). 4 lessons from Bhutan on the pursuit of happiness above GDP, World Economic Forum.
Retrieved from https://www.weforum.org/agenda/2016/05/4-lessons-from-bhutan-on-the-pursuit-of-
happiness-above-gdp

A Guidebook to the Green Economy (November 2012). Issue 2: exploring green economy principles, United
Nations Division for Sustainable Development, UNDESA. Retrieved from
https://sustainabledevelopment.un.org/content/documents/743GE%20Guidebook%202%20-
%20Principles final.pdf

Kinney, D. (2016, January 13). Alberta’s clean energy shift is a massive economic opportunity, Huffington Post.
Retrieved from http://www.huffingtonpost.ca/duncan-kinney/coal-to-clean-
energy b 8970370.html?utm hp ref=alberta-business

Tse, T. (2016, April 29). Why we need to complement, rather than replace, GDP, World Economic Forum.
Retrieved from https://www.weforum.org/agenda/2016/04/why-we-need-to-complement-rather-than-
replace-gdp/

Wallis, S. (2016, April 19). Five measures of growth that are better than GDP. World Economic Forum. Retrieved
from https://www.weforum.org/agenda/2016/04/five-measures-of-growth-that-are-better-than-gdp

Rise of the circular economy

Accenture (2015). The Circular Economy Could Unlock $4.5 trillion of Economic Growth, Accenture. Retrieved
from https://newsroom.accenture.com/news/the-circular-economy-could-unlock-4-5-trillion-of-
economic-growth-finds-new-book-by-accenture.htm on May 9, 2016.

Anonymous (2008). The End of Fossil Energy. Retrieved from
http://www.youris.com/Energy/Ecocities/The End of Fossil Energy.kl on May 9, 2016.

Anonymous (2014). ‘Funding Innovative Carbon Uses: CCEMC invests in sustainable reductions’ in Alberta Oil
Magazine. Retrieved from http://www.albertaoilmagazine.com/2014/06/funding-innovative-carbon-
uses/ on May 9, 2016.

Anonymous (2015). ‘New Materials for Manufacturing’ in The Economist Online. Retrieved from
http://www.economist.com/technology-quarterly/2015-12-05/new-materials-for-manufacturing#s-3 on
May 9, 2016.

Arrighi, Valeria (2015). Five Synthetic Materials with the Power to Change the World. Retrieved from
http://theconversation.com/five-synthetic-materials-with-the-power-to-change-the-world-37131 on
May 9, 2016.

Bartko, Karen (2014). Edmonton First in World to Turn Trash into Biofuel. Retrieved from
http://globalnews.ca/news/1374751/edmonton-first-in-world-to-turn-trash-into-biofuel/ on May 9,
2016.

20
The summary of sources can be found in the final section of this document


https://www.weforum.org/agenda/2016/04/what-is-gdp-and-how-are-we-misusing-it
https://www.weforum.org/agenda/2016/04/let-s-ditch-the-economy-of-the-1-and-replace-it-with-a-human-economy
https://www.weforum.org/agenda/2016/04/let-s-ditch-the-economy-of-the-1-and-replace-it-with-a-human-economy
https://www.weforum.org/agenda/2016/04/beyond-gdp-is-it-time-to-rethink-the-way-we-measure-growth
https://www.weforum.org/agenda/2016/04/beyond-gdp-is-it-time-to-rethink-the-way-we-measure-growth
https://www.weforum.org/agenda/2016/04/gdp-ignores-the-things-that-matter-like-climate-change
https://www.weforum.org/agenda/2016/05/4-lessons-from-bhutan-on-the-pursuit-of-happiness-above-gdp
https://www.weforum.org/agenda/2016/05/4-lessons-from-bhutan-on-the-pursuit-of-happiness-above-gdp
https://sustainabledevelopment.un.org/content/documents/743GE%20Guidebook%202%20-%20Principles_final.pdf
https://sustainabledevelopment.un.org/content/documents/743GE%20Guidebook%202%20-%20Principles_final.pdf
http://www.huffingtonpost.ca/duncan-kinney/coal-to-clean-energy_b_8970370.html?utm_hp_ref=alberta-business
http://www.huffingtonpost.ca/duncan-kinney/coal-to-clean-energy_b_8970370.html?utm_hp_ref=alberta-business
https://www.weforum.org/agenda/2016/04/why-we-need-to-complement-rather-than-replace-gdp/
https://www.weforum.org/agenda/2016/04/why-we-need-to-complement-rather-than-replace-gdp/
https://www.weforum.org/agenda/2016/04/five-measures-of-growth-that-are-better-than-gdp
https://newsroom.accenture.com/news/the-circular-economy-could-unlock-4-5-trillion-of-economic-growth-finds-new-book-by-accenture.htm
https://newsroom.accenture.com/news/the-circular-economy-could-unlock-4-5-trillion-of-economic-growth-finds-new-book-by-accenture.htm
http://www.youris.com/Energy/Ecocities/The_End_of_Fossil_Energy.kl
http://www.albertaoilmagazine.com/2014/06/funding-innovative-carbon-uses/
http://www.albertaoilmagazine.com/2014/06/funding-innovative-carbon-uses/
http://www.economist.com/technology-quarterly/2015-12-05/new-materials-for-manufacturing#s-3
http://theconversation.com/five-synthetic-materials-with-the-power-to-change-the-world-37131
http://globalnews.ca/news/1374751/edmonton-first-in-world-to-turn-trash-into-biofuel/

CBC News (2015). Alberta Plasma Gasification Project could Turn Garbage into Fuel. Retrieved from
http://www.cbc.ca/news/canada/calgary/plasma-gasification-alberta-proposal-1.3373979 on May 9,
2016.

Circular Economy Australia. Website. Retrieved from http://www.circulareconomyaustralia.com/ on May 9,
2016.

Climate Change and Emissions Management (CCEMC) Corporation (n.d.). The CCEMC Grand Challenge:
Innovative Carbon Uses. Retrieved from http://ccemc.ca/grand-challenge/ on May 9, 2016.

European Commission (2015). Closing the Loop - An EU Action Plan for the Circular Economy. Retrieved from
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52015DC0614 on May 9, 2016.

European Commission (2015). Closing the Loop Stakeholder Conference: Key Messages from Split-up Sessions.
Retrieved from http://ec.europa.eu/environment/circular-
economy/pdf/splitup%20sessions%20key%20messages.pdf on May 9, 2016.

Ellen MacArthur Foundation (2014). Towards the Circular Economy: Accelerating the Scale-up across Global
Supply Chains. Retrieved from
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/Towards-the-circular-
economy-volume-3.pdf on May 9, 2016.

Ellen MacArthur Foundation (2015). Delivering the Circular Economy: A Toolkit for Policymakers — Executive
Summary. Retrieved from
https://www.ellenmacarthurfoundation.org/assets/downloads/government/EMF _TFPM ExecSum 11-
9-15.pdf on May 9, 2016.

Ellen MacArthur Foundation (2016). Intelligent Assets: Unlocking the Circular Economy Potential — Appendix of
Selected Case Studies. Retrieved from
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/EllenMacArthurFoundation

Intelligent Assets Case Studies 1002016.pdf on May 9, 2016.

Gunther, Marc (2012). Rethinking Carbon Dioxide: From a Pollutant to an Asset. Retrieved from

http://e360.yale.edu/feature/geoengineering carbon dioxide removal technology from pollutant to
asset/2498/ on May 9, 2016.

Hepler, Lauren (2015). Greenbiz 101: Defining the Circular Economy. Retrieved from
https://www.greenbiz.com/article/defining-circular-economy-beyond-recycling-material-reuse on May
9, 2016.

Karstens-Smith, Gemma (2015). Carbon Engineering unveils groundbreaking carbon capture project in Squamish,
B.C. Retrieved from http://www.cbc.ca/news/canada/british-columbia/carbon-capture-squamish-
1.3263855 on May 9, 2016.

Lacy, Peter (2015). The Circular Economy: Great Idea, but can it Work? Retrieved from
http://www.forbes.com/sites/valleyvoices/2015/01/20/the-circular-economy-great-idea-but-can-it-
work/#9c6fb13f6b58 on May 9, 2016.

Lamphier, Gary (2015). ‘Carlo Montemagno's Plan to Save the Alberta Economy’ in The Edmonton Journal
Online. Retrieved from http://edmontonjournal.com/opinion/columnists/gary-lamphier-carlo-
montemagnos-plan-to-save-the-alberta-economy on May 9, 2016.

Martin, Richard (2015). ‘Materials Could Capture CO2 and Make It Useful’ in MIT Technology Review Online.
Retrieved from https://www.technologyreview.com/s/541521/materials-could-capture-co2-and-make-
it-useful/ on May 9, 2016.

Martin, Richard (2016). ‘The Dubious Promise of Bioenergy Plus Carbon Capture’ in MIT Technology Review
Online. Retrieved from https://www.technologyreview.com/s/544736/the-dubious-promise-of-
bioenergy-plus-carbon-capture/ on May 9, 2016.

McCarthy, Shawn (2016). Methane could be the Fuel to help Decrease Greenhouse-Gas Emissions. Retrieved
from http://www.theglobeandmail.com/news/alberta/methane-could-be-the-fuel-to-help-decrease-
greenhouse-gas-emissions/article28095140/ on May 9, 2016.

Morgan, James (2014). Hemp Fibres 'Better than Graphene'. Retrieved from http://www.bbc.com/news/science-
environment-28770876 on May 9, 2016.

21
The summary of sources can be found in the final section of this document


http://www.cbc.ca/news/canada/calgary/plasma-gasification-alberta-proposal-1.3373979
http://www.circulareconomyaustralia.com/
http://ccemc.ca/grand-challenge/
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52015DC0614
http://ec.europa.eu/environment/circular-economy/pdf/splitup%20sessions%20key%20messages.pdf
http://ec.europa.eu/environment/circular-economy/pdf/splitup%20sessions%20key%20messages.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/Towards-the-circular-economy-volume-3.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/Towards-the-circular-economy-volume-3.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/government/EMF_TFPM_ExecSum_11-9-15.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/government/EMF_TFPM_ExecSum_11-9-15.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/EllenMacArthurFoundation_Intelligent_Assets_Case_Studies_1002016.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/EllenMacArthurFoundation_Intelligent_Assets_Case_Studies_1002016.pdf
http://e360.yale.edu/feature/geoengineering_carbon_dioxide_removal_technology_from_pollutant_to_asset/2498/
http://e360.yale.edu/feature/geoengineering_carbon_dioxide_removal_technology_from_pollutant_to_asset/2498/
https://www.greenbiz.com/article/defining-circular-economy-beyond-recycling-material-reuse%20on%20May%209
https://www.greenbiz.com/article/defining-circular-economy-beyond-recycling-material-reuse%20on%20May%209
http://www.cbc.ca/news/canada/british-columbia/carbon-capture-squamish-1.3263855
http://www.cbc.ca/news/canada/british-columbia/carbon-capture-squamish-1.3263855
http://www.forbes.com/sites/valleyvoices/2015/01/20/the-circular-economy-great-idea-but-can-it-work/#9c6fb13f6b58
http://www.forbes.com/sites/valleyvoices/2015/01/20/the-circular-economy-great-idea-but-can-it-work/#9c6fb13f6b58
http://edmontonjournal.com/opinion/columnists/gary-lamphier-carlo-montemagnos-plan-to-save-the-alberta-economy
http://edmontonjournal.com/opinion/columnists/gary-lamphier-carlo-montemagnos-plan-to-save-the-alberta-economy
https://www.technologyreview.com/s/541521/materials-could-capture-co2-and-make-it-useful/
https://www.technologyreview.com/s/541521/materials-could-capture-co2-and-make-it-useful/
https://www.technologyreview.com/s/544736/the-dubious-promise-of-bioenergy-plus-carbon-capture/
https://www.technologyreview.com/s/544736/the-dubious-promise-of-bioenergy-plus-carbon-capture/
http://www.theglobeandmail.com/news/alberta/methane-could-be-the-fuel-to-help-decrease-greenhouse-gas-emissions/article28095140/
http://www.theglobeandmail.com/news/alberta/methane-could-be-the-fuel-to-help-decrease-greenhouse-gas-emissions/article28095140/
http://www.bbc.com/news/science-environment-28770876
http://www.bbc.com/news/science-environment-28770876

Orcutt, Mike (2015). ‘Researcher Demonstrates How to Suck Carbon from the Air, Make Stuff from It’ in MIT
Technology Review Online. Retrieved from https://www.technologyreview.com/s/540706/researcher-
demonstrates-how-to-suck-carbon-from-the-air-make-stuff-from-it/ on May 9, 2016.

Palmer, Ewan (2015). ‘Audi Creates Green 'E-Diesel Fuel of the Future' Using just Carbon Dioxide and Water’ in
International Business Times Online. Retrieved from http://www.ibtimes.co.uk/audi-creates-green-e-
diesel-fuel-future-using-just-carbon-dioxide-water-1498524 on May 9, 2016.

Perella, Maxine (n.d.). 10 Things you Need to Know about the Circular Economy’ in The Guardian Online.
Retrieved from http://www.theguardian.com/sustainable-business/10-things-need-to-know-circular-
economy on May 9, 2016.

Schiller, Ben (2014). 5 Products We Can Make From Carbon So It Doesn't Go Into The Atmosphere. Retrieved
from http://www.fastcoexist.com/3031533/5-products-we-can-make-carbon-so-it-doesnt-go-into-the-
atmosphere on May 9, 2016.

World Economic Forum (2014). Towards the Circular Economy: Accelerating the Scale-Up across Global Supply
Chains. Retrieved from
http://www3.weforum.org/docs/WEF ENV_TowardsCircularEconomy Report 2014.pdf on May 9,
2016.

Pipelines as symbols and tokens

Cattaneo, Claudia. (2015). First Nations spar over pipelines. Retrieved from
http://business.financialpost.com/news/energy/first-nations-spar-over-pipelines? Isa=6a15-f19¢

Lecavalier, Charles. (2016). Québec peut bloquer Energie Est, dit Heurtel. Retrieved from
http://www.journaldequebec.com/2016/04/28/quebec-peut-bloquer-energie-est-dit-heurtel

Increasing scrutiny of energy development

(2015, November 6). More oil companies could join Exxon Mobil as focus of climate investigations. New York
Times. Retrieved November 6, 2015, from http://www.nytimes.com/2015/11/07/science/more-oil-
companies-could-join-exxon-mobil-as-focus-of -
climateinvestigations.html?action=click&contentCollection=Science&
module=RelatedCoverage®ion=Marginalia&pgtype=article

Farris, A. (n.d.). Wind. Energy BC. Retrieved June 02, 2016, from http://www.energybc.ca/profiles/wind.html

Gattinger, M. (May 2016). Public Confidence in Energy and Mining Development: Context,
Opportunities/Challenges and Issues for Discussions, Paper Prepared for Stakeholder Workshop on
Public Confidence for EMMC 2016.

Hanania, J., Jenden, J., Lloyd, E., & Donev, J. (n.d.). Canadian support for nuclear power. Energy Education.
Retrieved June 02, 2016, from
http://energyeducation.ca/encyclopedia/Canadian_support for nuclear power

Krugel, L. (2016, March 16). Shareholders press Suncor on climate policy risk, lobbying activity. The Globe and
Mail. Retrieved March 16, 2016, from http://www.theglobeandmail.com/report-on-business/industry-
news/energy-and-resources/shareholders-press-suncor-on-climate-policy-risk-lobbying-
activity/article29258553/

Jenden, J., Lloyd, E., & Donev, J. (n.d.). Not in my back yard syndrome. Energy Education. Retrieved June 02,
2016, from http://energyeducation.ca/encyclopedia/Not_in my back yard syndrome

Yakabuski, K. (2016, January 25). Energy East: The pipeline that could tear Canada apart. The Globe and Mail.
Retrieved June 02, 2016, from http://www.theglobeandmail.com/opinion/energy-east-the-pipeline-
that-could-tear-canada-apart/article28357800/

Arrested development in Alberta

Alberta Parks and Environment (2016). Green Economy Strategic Scan (Rep.)

Ewart, S. (2015, December 11). Ewart: Oil industry expects more job cuts in 2016. Calgary Herald. Retrieved from
http://calgaryherald.com/business/energy/ewart-oil-industry-expects-more-job-cuts-in-2016

22
The summary of sources can be found in the final section of this document


https://www.technologyreview.com/s/540706/researcher-demonstrates-how-to-suck-carbon-from-the-air-make-stuff-from-it/
https://www.technologyreview.com/s/540706/researcher-demonstrates-how-to-suck-carbon-from-the-air-make-stuff-from-it/
http://www.ibtimes.co.uk/audi-creates-green-e-diesel-fuel-future-using-just-carbon-dioxide-water-1498524
http://www.ibtimes.co.uk/audi-creates-green-e-diesel-fuel-future-using-just-carbon-dioxide-water-1498524
http://www.theguardian.com/sustainable-business/10-things-need-to-know-circular-economy
http://www.theguardian.com/sustainable-business/10-things-need-to-know-circular-economy
http://www.fastcoexist.com/3031533/5-products-we-can-make-carbon-so-it-doesnt-go-into-the-atmosphere
http://www.fastcoexist.com/3031533/5-products-we-can-make-carbon-so-it-doesnt-go-into-the-atmosphere
http://www3.weforum.org/docs/WEF_ENV_TowardsCircularEconomy_Report_2014.pdf
http://business.financialpost.com/news/energy/first-nations-spar-over-pipelines?__lsa=6a15-f19c
http://www.journaldequebec.com/2016/04/28/quebec-peut-bloquer-energie-est-dit-heurtel
http://www.nytimes.com/2015/11/07/science/more-oil-companies-could-join-exxon-mobil-as-focus-of%20-%20climateinvestigations.html?action=click&contentCollection=Science&%20module=RelatedCoverage®ion=Marginalia&pgtype=article
http://www.nytimes.com/2015/11/07/science/more-oil-companies-could-join-exxon-mobil-as-focus-of%20-%20climateinvestigations.html?action=click&contentCollection=Science&%20module=RelatedCoverage®ion=Marginalia&pgtype=article
http://www.nytimes.com/2015/11/07/science/more-oil-companies-could-join-exxon-mobil-as-focus-of%20-%20climateinvestigations.html?action=click&contentCollection=Science&%20module=RelatedCoverage®ion=Marginalia&pgtype=article
http://www.nytimes.com/2015/11/07/science/more-oil-companies-could-join-exxon-mobil-as-focus-of%20-%20climateinvestigations.html?action=click&contentCollection=Science&%20module=RelatedCoverage®ion=Marginalia&pgtype=article
http://www.energybc.ca/profiles/wind.html
http://energyeducation.ca/encyclopedia/Canadian_support_for_nuclear_power
http://www.theglobeandmail.com/report-on-business/industry-news/energy-and-resources/shareholders-press-suncor-on-climate-policy-risk-lobbying-activity/article29258553/
http://www.theglobeandmail.com/report-on-business/industry-news/energy-and-resources/shareholders-press-suncor-on-climate-policy-risk-lobbying-activity/article29258553/
http://www.theglobeandmail.com/report-on-business/industry-news/energy-and-resources/shareholders-press-suncor-on-climate-policy-risk-lobbying-activity/article29258553/
http://energyeducation.ca/encyclopedia/Not_in_my_back_yard_syndrome
http://www.theglobeandmail.com/opinion/energy-east-the-pipeline-that-could-tear-canada-apart/article28357800/
http://www.theglobeandmail.com/opinion/energy-east-the-pipeline-that-could-tear-canada-apart/article28357800/
http://calgaryherald.com/business/energy/ewart-oil-industry-expects-more-job-cuts-in-2016

Federal finance minister announces $251.4M 'fiscal stabilization' payment for Alberta. (2016, February 23).
Calgary Herald. Retrieved from http://calgaryherald.com/news/politics/federal-finance-minister-
announces-251-4m-fiscal-stabilization-payment-for-alberta

Gilson, D. (2016, February 17). Calgaroil drillers demand respect for industry. CBC News. Retrieved February 17,
2016, from http://www.cbc.ca/news/canada/calgary/calgary-oil-drillers-demand-respect-for-industry-
1.3452123

Hussain, Y. (2015, December 18). Oil industry to lose 100,000 jobs by the end of 2015 as policy uncertainties, low
prices decimate sector. Financial Post. Retrieved from
http://business.financialpost.com/news/energy/oil-industry-to-lose-100000-jobs-by-the-end-of-2015-
as-policy-uncertainties-low-prices-decimate-sector? |sa=9b99-c827

Johnson, T. (2015, April 31). Alberta has lost 35,000 oilpatch jobs, petroleum producers say. CBC News. Retrieved
from http://www.cbc.ca/news/business/alberta-has-lost-35-000-oilpatch-jobs-petroleum-producers-
say-1.3208717

Johnson, T. (2016, February 12). Wealthy Albertans look to avoid tax pain - for now. CBC News. Retrieved from
http://www.cbc.ca/news/canada/calgary/prepay-taxes-wealthy-albertans-1.3442826

Moffat, M. (2016, January 18). No, Alberta's oil patch doesn't need a bailout. Maclean's. Retrieved from
http://www.macleans.ca/economy/economicanalysis/no-albertas-oil-patch-doesnt-need-a-bailout/

Murphy, R. (2016, February 14). Rex Murphy on Calgary: 'Where are the city's allies?' CBC News. Retrieved
February 14, 2016, from http://www.cbc.ca/news/canada/calgary/rex-murphy-calgary-at-a-crossroads-
city-allies-1.3440346

Roberts, T. (2016, February 16). Busting of Alberta's oil bubble on display at St. John's airport. CBC News.
Retrieved from http://www.cbc.ca/news/canada/newfoundland-labrador/airport-st-johns-alberta-
downturn-1.3443452

Technological

Falling costs of battery storage

Adams, E. (2015, October 20). Car disrupted: Hydrogen hits the road this fall. Popular Science. Retrieved from
http://www.popsci.com/car-disrupted-fuel-future

Anonymous (2015, December 3). New 'power paper' stores electricity. Seeker.com. Retrieved from
http://news.discovery.com/tech/alternative-power-sources/new-power-paper-can-store-electricity-
151203.htm

Chittley, J. (2015, November 5). New battery could be a game-changer for EVs. The Globe and Mail. Retrieved
from http://www.theglobeandmail.com/globe-drive/news/trans-canada-highway/new-battery-could-
be-a-game-changer-for-evs/article27118216/

Fairley, P. (2015, October 21). A tower of molten salt will deliver solar power after sunset. Spectrum. Retrieved
from http://spectrum.ieee.org/green-tech/solar/a-tower-of-molten-salt-will-deliver-solar-power-after-
sunset/

Hamilton, T. (2016, January 7). Why 2016 could be the year of green energy. The Toronto Star. Retrieved from
https://www.thestar.com/business/2016/01/07/why-2016-could-be-the-year-of-green-energy.html

Koch, W. (2015, December 29). 8 Tech Breakthroughs of 2015 that could help power the world. National
Geographic. Retrieved from http://news.nationalgeographic.com/energy/2015/12/151228-eight-tech-
breakthroughs-that-could-help-power-the-world

Kwong, M. (2014, January 10). Organic battery hailed as cheap renewable energy solution. CBC News. Retrieved
from http://www.cbc.ca/news/technology/organic-battery-hailed-as-cheap-renewable-energy-solution-
1.2489300

Service, R. F. (2014, January 8). 'Rhubarb' battery could store energy of future. Science. Retrieved from
http://www.sciencemag.org/news/2014/01/rhubarb-battery-could-store-energy-future

Taylor, P., Bolton, R., Stone, D., Zhang, X., Martin, C., & Upham, P. (n.d.). Pathways for energy storage in the UK.
The Centre for Low Carbon Futures 2012. Retrieved from

23
The summary of sources can be found in the final section of this document


http://calgaryherald.com/news/politics/federal-finance-minister-announces-251-4m-fiscal-stabilization-payment-for-alberta
http://calgaryherald.com/news/politics/federal-finance-minister-announces-251-4m-fiscal-stabilization-payment-for-alberta
http://www.cbc.ca/news/canada/calgary/calgary-oil-drillers-demand-respect-for-industry-1.3452123
http://www.cbc.ca/news/canada/calgary/calgary-oil-drillers-demand-respect-for-industry-1.3452123
http://business.financialpost.com/news/energy/oil-industry-to-lose-100000-jobs-by-the-end-of-2015-as-policy-uncertainties-low-prices-decimate-sector?__lsa=9b99-c827
http://business.financialpost.com/news/energy/oil-industry-to-lose-100000-jobs-by-the-end-of-2015-as-policy-uncertainties-low-prices-decimate-sector?__lsa=9b99-c827
http://www.cbc.ca/news/business/alberta-has-lost-35-000-oilpatch-jobs-petroleum-producers-say-1.3208717
http://www.cbc.ca/news/business/alberta-has-lost-35-000-oilpatch-jobs-petroleum-producers-say-1.3208717
http://www.cbc.ca/news/canada/calgary/prepay-taxes-wealthy-albertans-1.3442826
http://www.macleans.ca/economy/economicanalysis/no-albertas-oil-patch-doesnt-need-a-bailout/
http://www.cbc.ca/news/canada/calgary/rex-murphy-calgary-at-a-crossroads-city-allies-1.3440346
http://www.cbc.ca/news/canada/calgary/rex-murphy-calgary-at-a-crossroads-city-allies-1.3440346
http://www.cbc.ca/news/canada/newfoundland-labrador/airport-st-johns-alberta-downturn-1.3443452
http://www.cbc.ca/news/canada/newfoundland-labrador/airport-st-johns-alberta-downturn-1.3443452
http://www.popsci.com/car-disrupted-fuel-future
http://news.discovery.com/tech/alternative-power-sources/new-power-paper-can-store-electricity-151203.htm
http://news.discovery.com/tech/alternative-power-sources/new-power-paper-can-store-electricity-151203.htm
http://www.theglobeandmail.com/globe-drive/news/trans-canada-highway/new-battery-could-be-a-game-changer-for-evs/article27118216/
http://www.theglobeandmail.com/globe-drive/news/trans-canada-highway/new-battery-could-be-a-game-changer-for-evs/article27118216/
http://spectrum.ieee.org/green-tech/solar/a-tower-of-molten-salt-will-deliver-solar-power-after-sunset/
http://spectrum.ieee.org/green-tech/solar/a-tower-of-molten-salt-will-deliver-solar-power-after-sunset/
https://www.thestar.com/business/2016/01/07/why-2016-could-be-the-year-of-green-energy.html
http://news.nationalgeographic.com/energy/2015/12/151228-eight-tech-breakthroughs-that-could-help-power-the-world
http://news.nationalgeographic.com/energy/2015/12/151228-eight-tech-breakthroughs-that-could-help-power-the-world
http://www.cbc.ca/news/technology/organic-battery-hailed-as-cheap-renewable-energy-solution-1.2489300
http://www.cbc.ca/news/technology/organic-battery-hailed-as-cheap-renewable-energy-solution-1.2489300
http://www.sciencemag.org/news/2014/01/rhubarb-battery-could-store-energy-future

http://www.lowcarbonfutures.org/sites/default/files/ Pathways%20for%20Energy%20
Storage%20in%20the%20UK.pdf

Automation at work, on the road, and in your house

Abraham, D. (2012, March). The battle for new resources: Minor minerals in green technologies. Research
Institute of Economy, Trade & Industry. Retrieved from
http://www.rieti.go.jp/ip/publications/pdp/12p005.pdf

Abraham, D. (2015, Nov 30). The next resource shortage? New York Times. Retrieved from
http://www.nytimes.com/2015/11/20/opinion/the-next-resource-shortage.html? r=0

Baraniuk, C. (2015, Dec 10). Baidu driverless car completes test on Beijing roads. BBC News. Retrieved from
http://www.bbc.com/news/technology-35059938

BBC News (2015, Oct 5). Toyota promises driverless cars on roads by 2020. BBC News. Retrieved from
http://www.bbc.com/news/technology-34464450

Brunhuber, K. (2016, Feb 12). Data centre dilemma: How online consumption is leading to higher energy use,
costs. CBC News. Retrieved from http://www.cbc.ca/news/technology/data-power-usage-solutions-
1.3426583

Coldewey, D. (2015, Nov 19). Researchers aim to teach robots how and when to say ‘No’ to humans. NBC News.
Retrieved from http://www.nbcnews.com/tech/innovation/researchers-aim-teach-robots-how-when-
say-no-humans-n466681

Dvorsky, G. (2014, March 9). The first successful demonstration of brain-to-brain communication in humans.
Gizmodo. Retrieved from http://io9.gizmodo.com/technologically-assisted-telepathy-demonstrated-in-
huma-1630047523?trending_test two d&utm expid=66866090-68

The Guardian (2016, Jan 28). Driverless bus trial in Netherlands is first on public roads. The Guardian. Retrieved
from http://www.theguardian.com/technology/2016/jan/28/driverless-bus-trial-in-netherlands-will-be-
first-on-public-roads

Jackson Gee, T. (2016, April 8). Female robots: Why this ‘Scarlett Johansson’ bot is more dangerous than you
think. The Telegraph. Retrieved from http://www.telegraph.co.uk/women/life/female-robots-why-this-
scarlett-johansson-bot-is-more-dangerous/

Koch, W. (2015, Dec 29). 8 Tech breakthroughs of 2015 that could help power the world. The National
Geographic. http://news.nationalgeographic.com/energy/2015/12/151228-eight-tech-breakthroughs-
that-could-help-power-the-world/

Kratochwill, L. (2015, Oct 20). Your doctor could soon make hologram house calls. Popular Science. Retrieved
from http://www.popsci.com/hologram-house-calls-could-be-future-health-care

Lee, D. (2016, Jan 14). US plans $4bn for self-driving rules. BBC. Retrieved from
http://www.bbc.com/news/technology-35320177

Miikkulainen, R. (2016, April 3). Machines are becoming more creative than humans. Venture Beat. Retrieved
from http://venturebeat.com/2016/04/03/machines-are-becoming-more-creative-than-humans/

Montresor, F. (2016, Jan 19). The 7 technologies changing your world. World Economic Forum. Retrieved from
http://www.weforum.org/agenda/2016/01/a-brief-guide-to-the-technologies-changing-world

Porter, B.; Linse, M.; &Barasz, Z. (2015, Jan 26). Six transportation trends that will change how we move. Forbes.
Retrieved from http://www.forbes.com/sites/valleyvoices/2015/01/26/six-transportation-trends-that-
will-change-how-we-move/3/#248f792657e4

Prising, J. (2016, Jan 18). Reshaping the labor landscape. Project Syndicate. Retrieved from

https://www.project-syndicate.org/commentary/labor-market-tranformation-four-factors-by-jonas-prising-
2016-01

Shaping Tomorrow (2016, Jan 19). Help yourself in the future. Shaping Tomorrow Blog. Retrieved from
https://shapingtomorrowblog.wordpress.com/2016/01/19/help-yourself-in-the-future/

24
The summary of sources can be found in the final section of this document


http://www.lowcarbonfutures.org/sites/default/files/%20Pathways%20for%20Energy%20%20Storage%20in%20the%20UK.pdf
http://www.lowcarbonfutures.org/sites/default/files/%20Pathways%20for%20Energy%20%20Storage%20in%20the%20UK.pdf
http://www.rieti.go.jp/jp/publications/pdp/12p005.pdf
http://www.nytimes.com/2015/11/20/opinion/the-next-resource-shortage.html?_r=0
http://www.bbc.com/news/technology-35059938
http://www.bbc.com/news/technology-34464450
http://www.cbc.ca/news/technology/data-power-usage-solutions-1.3426583
http://www.cbc.ca/news/technology/data-power-usage-solutions-1.3426583
http://www.nbcnews.com/tech/innovation/researchers-aim-teach-robots-how-when-say-no-humans-n466681
http://www.nbcnews.com/tech/innovation/researchers-aim-teach-robots-how-when-say-no-humans-n466681
http://io9.gizmodo.com/technologically-assisted-telepathy-demonstrated-in-huma-1630047523?trending_test_two_d&utm_expid=66866090-68
http://io9.gizmodo.com/technologically-assisted-telepathy-demonstrated-in-huma-1630047523?trending_test_two_d&utm_expid=66866090-68
http://www.theguardian.com/technology/2016/jan/28/driverless-bus-trial-in-netherlands-will-be-first-on-public-roads
http://www.theguardian.com/technology/2016/jan/28/driverless-bus-trial-in-netherlands-will-be-first-on-public-roads
http://www.telegraph.co.uk/women/life/female-robots-why-this-scarlett-johansson-bot-is-more-dangerous/
http://www.telegraph.co.uk/women/life/female-robots-why-this-scarlett-johansson-bot-is-more-dangerous/
http://news.nationalgeographic.com/energy/2015/12/151228-eight-tech-breakthroughs-that-could-help-power-the-world/
http://news.nationalgeographic.com/energy/2015/12/151228-eight-tech-breakthroughs-that-could-help-power-the-world/
http://www.popsci.com/hologram-house-calls-could-be-future-health-care
http://www.bbc.com/news/technology-35320177
http://venturebeat.com/2016/04/03/machines-are-becoming-more-creative-than-humans/
http://www.weforum.org/agenda/2016/01/a-brief-guide-to-the-technologies-changing-world
http://www.forbes.com/sites/valleyvoices/2015/01/26/six-transportation-trends-that-will-change-how-we-move/3/#248f792657e4
http://www.forbes.com/sites/valleyvoices/2015/01/26/six-transportation-trends-that-will-change-how-we-move/3/#248f792657e4
https://www.project-syndicate.org/commentary/labor-market-tranformation-four-factors-by-jonas-prising-2016-01
https://www.project-syndicate.org/commentary/labor-market-tranformation-four-factors-by-jonas-prising-2016-01
https://shapingtomorrowblog.wordpress.com/2016/01/19/help-yourself-in-the-future/

Energy and climate long-shots

Beach, G. (2016, April 11). 2,500 orbiting solar “flying carpets” could power the planet. Inhabitat. Retrieved from
http://inhabitat.com/sppis-2500-orbital-flying-carpets-could-power-the-planet/

BBC (2015, Dec 11). German plasma success raises nuclear fusion hopes. BBC Europe. Retrieved from
http://www.bbc.com/news/world-europe-35074848
Brownlee, J. (2016, April 1). Japan’s newest train design will be practically invisible. Fast Company.
Retrieved from http://www.fastcodesign.com/3058498/japans-newest-train-design-will-be-practically-
invisible

Coy, P. (2015, Nov 30). How to slow climate change with a fake volcano. Bloomberg. Retrieved from
http://www.bloomberg.com/news/articles/2015-11-30/how-to-slow-climate-change-with-a-fake-
volcano

Gunther, M. (2011, October 7). The business of cooling the planet. Fortune. Retrieved from
http://fortune.com/2011/10/07/the-business-of-cooling-the-planet/

Hutchby, M. (2015, Sep 15). Orange is the new black gold: how peel could replace crude oil in plastics. The
Conversation. Retrieved from http://theconversation.com/orange-is-the-new-black-gold-how-peel-
could-replace-crude-oil-in-plastics-47121

Japan Times (2015, Jan 27). Japan’s hydrogen energy hype. Japan Times.Retrieved from http://www.japantimes
.co.jp/opinion/2015/01/27/commentary/japan-commentary/japans-hydrogen-energy-
hype/#.Vly7 3arTRY

Koch, W. (2015, Dec 29). 8 Tech breakthroughs of 2015 that could help power the world. National Geographic.
Retrieved from http://news.nationalgeographic.com/energy/2015/12/151228-eight-tech-
breakthroughs-that-could-help-power-the-world/

LiveOutdoor (2015, Nov 14). An hour every day workout can power your home for twenty-four hours.
LiveOutdoor. Retrieved from http://liveoutdoor.us/an-hour-every-day-workout-can-power-your-home-
for-twenty-four-hours/nggallery/image/5-10/

McDonald, B. (2016, Feb 5). Why fusion power is the ultimate clean energy goal. CBC News. Retrieved from
http://www.cbc.ca/news/technology/bob-mcdonald-fusion-power-1.3436210

Medlock, K. (2015, November 17). The world's first solar-powered bike path is generating more energy than
expected. Inhabitat. Retrieved from http://inhabitat.com/the-worlds-first-solar-powered-bike-path-is-
generating-more-energy-than-expected/

Pittis, D. (2015, Dec 23). Canada’s natural gas future linked to hydrogen innovation: Don Pittis. CBC News.
Retrieved from http://www.cbc.ca/news/business/natural-gas-green-hydrogen-extraction-1.3376412

Pittis, D. (2015, June 25). Invention may make hydrogen a real green contender: Don Pittis. CBC News. Retrieved
from http://www.cbc.ca/news/business/invention-may-make-hydrogen-a-real-green-contender-don-
pittis-1.3125826

Next generation oil sands

British Petroleum, BP Technology Outlook 2015, p. 9.

The Economist (2014). The steam from below: New technologies are being used to extract bitumen from oil
sands. Retrieved from http://www.economist.com/news/science-and-technology/21615488-new-
technologies-are-being-used-extract-bitumen-oil-sands-steam

Canada’s Oil Sands Innovation Alliance, http://www.cosia.ca/focus-areas

25
The summary of sources can be found in the final section of this document


http://inhabitat.com/sppis-2500-orbital-flying-carpets-could-power-the-planet/
http://www.bbc.com/news/world-europe-35074848
http://www.fastcodesign.com/3058498/japans-newest-train-design-will-be-practically-invisible
http://www.fastcodesign.com/3058498/japans-newest-train-design-will-be-practically-invisible
http://www.bloomberg.com/news/articles/2015-11-30/how-to-slow-climate-change-with-a-fake-volcano
http://www.bloomberg.com/news/articles/2015-11-30/how-to-slow-climate-change-with-a-fake-volcano
http://fortune.com/2011/10/07/the-business-of-cooling-the-planet/
http://theconversation.com/orange-is-the-new-black-gold-how-peel-could-replace-crude-oil-in-plastics-47121
http://theconversation.com/orange-is-the-new-black-gold-how-peel-could-replace-crude-oil-in-plastics-47121
http://news.nationalgeographic.com/energy/2015/12/151228-eight-tech-breakthroughs-that-could-help-power-the-world/
http://news.nationalgeographic.com/energy/2015/12/151228-eight-tech-breakthroughs-that-could-help-power-the-world/
http://liveoutdoor.us/an-hour-every-day-workout-can-power-your-home-for-twenty-four-hours/nggallery/image/5-10/
http://liveoutdoor.us/an-hour-every-day-workout-can-power-your-home-for-twenty-four-hours/nggallery/image/5-10/
http://www.cbc.ca/news/technology/bob-mcdonald-fusion-power-1.3436210
http://inhabitat.com/the-worlds-first-solar-powered-bike-path-is-generating-more-energy-than-expected/
http://inhabitat.com/the-worlds-first-solar-powered-bike-path-is-generating-more-energy-than-expected/
http://www.cbc.ca/news/business/natural-gas-green-hydrogen-extraction-1.3376412
http://www.cbc.ca/news/business/invention-may-make-hydrogen-a-real-green-contender-don-pittis-1.3125826
http://www.cbc.ca/news/business/invention-may-make-hydrogen-a-real-green-contender-don-pittis-1.3125826
http://www.economist.com/news/science-and-technology/21615488-new-technologies-are-being-used-extract-bitumen-oil-sands-steam
http://www.economist.com/news/science-and-technology/21615488-new-technologies-are-being-used-extract-bitumen-oil-sands-steam
http://www.cosia.ca/focus-areas

Environmental

Environmental Capitalism

Anonymous (2013, April 15). New study shows multi-trillion dollar natural capital risk underlining urgency of
green economy transition, United Nations Environment Programme. Retrieved from
http://www.unep.org/Documents.Multilingual/Default.asp?DocumentID=2713&ArticlelD=9468&I=en

Bickis, I. (2016, Mar 7). TransCanada to terminate Alta. Coal contracts due to higher emissions costs. Canadian
Manufacturing. Retrieved from http://www.canadianmanufacturing.com/sustainability/transcanada-
terminate-coal-power-contracts-due-higher-emissions-costs-163782/?tmp=08&u

Confino, J. (2011, May 16). Puma world’s first major company to put a value on its environmental impact. The
Guardian. Retrieved from http://www.theguardian.com/sustainable-business/puma-value-
environmental-impact-biodiversity?intcmp=239

CTV New (2016, Jan 21). Crude reality, Canada: Why it’s cheaper to drive, more expensive to eat. CTV News.
Retrieved from http://www.ctvnews.ca/business/crude-reality-canada-why-it-s-cheaper-to-drive-more-
expensive-to-eat-1.2746197

Movahed, M. (2016, Feb15). Does capitalism have to be bad for the environment. World Economic Forum.
Retrieved from https://www.weforum.org/agenda/2016/02/does-capitalism-have-to-be-bad-for-the-
environment/

Srivastava, R. (2015, Aug 6). Conscious capitalism: how social and environmental initiatives improve bottom line.
http://www.foundingfuel.com/column/new-rules-of-business/conscious-capitalism-how-social-and-
environ-initiatives-improve-bottom-line/

West, J. (2015, Sep 25). China says it will start the world’s biggest carbon market by 2017. Wired. Retrieved from
http://www.wired.com/2015/09/china-says-will-start-worlds-biggest-carbon-market-2017/

Drive towards Near-Zero-Emissions Vehicles

Bubbers, Matt (2015). Why we Need Public Money to Pay for Car Charging. Retrieved from
http://www.theglobeandmail.com/globe-drive/culture/commentary/why-we-need-public-money-to-
pay-for-car-charging/article27663136/.

CBC News (2015). With just 5 Electric Cars, in Regina, Need for more Chargers Questioned. Retrieved from
http://www.cbc.ca/news/canada/saskatchewan/with-just-5-electric-cars-in-regina-need-for-more-
chargers-questioned-1.3109682.

CBC News (2016). Ontario Boosts Incentives for Electric Vehicles. Retrieved from
http://www.cbc.ca/news/business/ontario-electric-vehicle-incentives-1.3442203.

CBC News (2016). Tesla Model X makes Global Auto Show Debut in Toronto. Retrieved from
http://www.cbc.ca/news/business/tesla-model-x-toronto-1.3444090.

Cobb, Jeff (2015). One Million Global Plug-in Sales Milestone Reached. Retrieved from
http://www.hybridcars.com/one-million-global-plug-in-sales-milestone-reached/

Cobb, Jeff (2016). Norway Aiming for 100-Percent Zero Emission Vehicle Sales by 2025. Retrieved from
http://www.hybridcars.com/norway-aiming-for-100-percent-zero-emission-vehicle-sales-by-2025/

Dinshaw, Fran (2015). Zero Emission Vehicles, but no Plan to get there yet. Retrieved from
http://www.vancouverobserver.com/news/zero-emission-vehicles-no-plan-get-there-yet.

Dutta, Laboni and Ben Scott (2015). Are Plug-in Electric Vehicles about to Take Off? Retrieved from
http://blog.ihs.com/qg24-are-plug-in-electric-vehicles-about-to-take-off.

Hirsch, Jerry (2015). California Emissions Rules Charge Debate over All-Electric Cars vs. Hybrids. Retrieved from
http://www.latimes.com/business/autos/laautoshow/la-fi-hy-plugin-hybrids-20151120-story.html

Lane, Jim (2015). Zero Emission Vehicles: Not Really. Retrieved from
http://www.biofuelsdigest.com/bdigest/2015/09/19/zero-emission-vehicles-not-really/

Nicol, Will (2016). As Hyperloop Progress Glides Forward, Here’s what you Need to Know. Retrieved from
http://www.digitaltrends.com/cool-tech/hyperloop-news/.

Schwartz, Daniel (2015). Why Luxury Automakers are Rushing to Make Electric Cars. Retrieved from
http://www.cbc.ca/news/business/luxury-electric-cars-1.3229310.

26
The summary of sources can be found in the final section of this document


http://www.unep.org/Documents.Multilingual/Default.asp?DocumentID=2713&ArticleID=9468&l=en
http://www.canadianmanufacturing.com/sustainability/transcanada-terminate-coal-power-contracts-due-higher-emissions-costs-163782/?tmp=0&u
http://www.canadianmanufacturing.com/sustainability/transcanada-terminate-coal-power-contracts-due-higher-emissions-costs-163782/?tmp=0&u
http://www.theguardian.com/sustainable-business/puma-value-environmental-impact-biodiversity?intcmp=239
http://www.theguardian.com/sustainable-business/puma-value-environmental-impact-biodiversity?intcmp=239
http://www.ctvnews.ca/business/crude-reality-canada-why-it-s-cheaper-to-drive-more-expensive-to-eat-1.2746197
http://www.ctvnews.ca/business/crude-reality-canada-why-it-s-cheaper-to-drive-more-expensive-to-eat-1.2746197
https://www.weforum.org/agenda/2016/02/does-capitalism-have-to-be-bad-for-the-environment/
https://www.weforum.org/agenda/2016/02/does-capitalism-have-to-be-bad-for-the-environment/
http://www.foundingfuel.com/column/new-rules-of-business/conscious-capitalism-how-social-and-environ-initiatives-improve-bottom-line/
http://www.foundingfuel.com/column/new-rules-of-business/conscious-capitalism-how-social-and-environ-initiatives-improve-bottom-line/
http://www.wired.com/2015/09/china-says-will-start-worlds-biggest-carbon-market-2017/
http://www.theglobeandmail.com/globe-drive/culture/commentary/why-we-need-public-money-to-pay-for-car-charging/article27663136/
http://www.theglobeandmail.com/globe-drive/culture/commentary/why-we-need-public-money-to-pay-for-car-charging/article27663136/
http://www.cbc.ca/news/canada/saskatchewan/with-just-5-electric-cars-in-regina-need-for-more-chargers-questioned-1.3109682
http://www.cbc.ca/news/canada/saskatchewan/with-just-5-electric-cars-in-regina-need-for-more-chargers-questioned-1.3109682
http://www.cbc.ca/news/business/ontario-electric-vehicle-incentives-1.3442203
http://www.cbc.ca/news/business/tesla-model-x-toronto-1.3444090
http://www.hybridcars.com/one-million-global-plug-in-sales-milestone-reached/
http://www.hybridcars.com/norway-aiming-for-100-percent-zero-emission-vehicle-sales-by-2025/
http://www.vancouverobserver.com/news/zero-emission-vehicles-no-plan-get-there-yet
http://blog.ihs.com/q24-are-plug-in-electric-vehicles-about-to-take-off
http://www.latimes.com/business/autos/laautoshow/la-fi-hy-plugin-hybrids-20151120-story.html
http://www.biofuelsdigest.com/bdigest/2015/09/19/zero-emission-vehicles-not-really/
http://www.digitaltrends.com/cool-tech/hyperloop-news/
http://www.cbc.ca/news/business/luxury-electric-cars-1.3229310

Snyder, Benjamin (2015). Elon Musk’s Hyperloop to Start Testing in Nevada. Retrieved from
http://fortune.com/2015/12/09/elon-musk-hyperloop-nevada/.

Tannert, Chuck (2016). Can Faraday Future Change the World? Retrieved from
http://www.bbc.com/autos/story/20160113-a-billion-dollars-and-a-bright-idea.

The Canadian Press (2015). B.C. Signs Zero-Emission Vehicle Pledge at Paris Climate Talks. Retrieved from
http://www.cbc.ca/news/canada/british-columbia/bc-zero-emission-vehicle-climate-change-1.3359518

Wingfield-Hayes, Rupert (2015). Battle of Zero-Emissions Cars: Hydrogen or Electric? Retrieved from
http://www.bbc.com/news/business-33005362

Zero Emission Vehicle Alliance (2015). International ZEV Alliance Announcement. Retrieved from
http://www.zevalliance.org/content/cop21-2050-announcement.

From peak oil to peak demand

Anonymous (2015). World Energy Outlook 2015. International Energy Agency. Retrieved from
http://www.worldenergyoutlook.org/

Harrabin, Roger. (2015). Are energy companies sitting on unburnable reserves? BBC. Retrieved from
http://www.bbc.com/news/business-32322269

Growing need for well reclamation

Cryderman, K. (Mar 18, 2016). ‘Orphan’ wells left behind in oil slump. The Globe and Mail. Retrieved from:
http://www.theglobeandmail.com/news/alberta/orphan-wells-left-behind-in-albertas-
oilslump/article29301010/

Hartshon, Max, Fionda, Francesca & Sheldon, Mia. (Oct 30, 2015). Interactive: The hidden cost of abandoned oil
and gas well in Alberta. Global News. Retrieved from http://globalnews.ca/news/2307275/interactive-
the-hidden-cost-of-abandoned-oil-and-gas-wells-in-alberta/

Hartshon, Max, Fionda, Francesca & Sheldon, Mia. (Oct 30, 2015). Interactive: The hidden cost of abandoned oil
and gas well in Alberta. Global News. Retrieved from http://globalnews.ca/news/2307275/interactive-
the-hidden-cost-of-abandoned-oil-and-gas-wells-in-alberta/

Reith, Terry & Stewart, Briar. (July 15, 2015). Alberta faces growing backlog of abandoned oil and gas wells. CBC
News. Retrieved from http://www.cbc.ca/news/canada/edmonton/alberta-faces-growing-backlog-of-
abandoned-oil-and-gas-wells-1.3150012

Snyder, Jesse. (October 17, 2015). Alberta’s new abandoned-well program makes compliance impossible for
some. Alberta Oil Magazine. Retrieved from http://www.albertaoilmagazine.com/2015/10/aer-
abandoned-wells-llr-program/

Williams, Nia. (May 20, 2016). Alberta court rulingmay trigger rise in orphaned wells: lawyers. Reuters. Retrieved
from http://www.reuters.com/article/us-canada-redwater-wells-idUSKCNOYB20X

Economic

Investments in alternatives and renewables are outpacing fossil fuels

Birol, F. (2015, Oct 2). Energy Investments in Light of Current Market Conditions Presentation, International
Energy Agency. Retrieved from
https://www.iea.org/newsroomandevents/speeches/151002 G20Energy Investmentpresentation.pdf

Chestyney, N. (2016, May 10). Developing countries’ renewable markets more attractive — report. Reuters.
Retrieved from http://in.reuters.com/article/renewables-investment-idINKCNOY1114

Government of Canada (2016, Mar 22). Budget 2016: Chapter 4: A Clean Growth Economy. Government of
Canada. Retrieved from http://www.budget.gc.ca/2016/docs/plan/ch4-en.html

Nyquist, S. (2015). Lower oil prices but more renewables: What’s going on? McKinsey & Company. Retrieved
from http://www.mckinsey.com/industries/oil-and-gas/our-insights/lower-oil-prices-but-more-
renewables-whats-going-on

27
The summary of sources can be found in the final section of this document


http://fortune.com/2015/12/09/elon-musk-hyperloop-nevada/
http://www.bbc.com/autos/story/20160113-a-billion-dollars-and-a-bright-idea
http://www.cbc.ca/news/canada/british-columbia/bc-zero-emission-vehicle-climate-change-1.3359518
http://www.bbc.com/news/business-33005362
http://www.zevalliance.org/content/cop21-2050-announcement
http://www.worldenergyoutlook.org/
http://www.bbc.com/news/business-32322269
http://www.theglobeandmail.com/news/alberta/orphan-wells-left-behind-in-albertas-oilslump/article29301010/
http://www.theglobeandmail.com/news/alberta/orphan-wells-left-behind-in-albertas-oilslump/article29301010/
http://globalnews.ca/news/2307275/interactive-the-hidden-cost-of-abandoned-oil-and-gas-wells-in-alberta/
http://globalnews.ca/news/2307275/interactive-the-hidden-cost-of-abandoned-oil-and-gas-wells-in-alberta/
http://globalnews.ca/news/2307275/interactive-the-hidden-cost-of-abandoned-oil-and-gas-wells-in-alberta/
http://globalnews.ca/news/2307275/interactive-the-hidden-cost-of-abandoned-oil-and-gas-wells-in-alberta/
http://www.cbc.ca/news/canada/edmonton/alberta-faces-growing-backlog-of-abandoned-oil-and-gas-wells-1.3150012
http://www.cbc.ca/news/canada/edmonton/alberta-faces-growing-backlog-of-abandoned-oil-and-gas-wells-1.3150012
http://www.albertaoilmagazine.com/2015/10/aer-abandoned-wells-llr-program/
http://www.albertaoilmagazine.com/2015/10/aer-abandoned-wells-llr-program/
http://www.reuters.com/article/us-canada-redwater-wells-idUSKCN0YB2OX
https://www.iea.org/newsroomandevents/speeches/151002_G20Energy%20Investmentpresentation.pdf
http://in.reuters.com/article/renewables-investment-idINKCN0Y1114
http://www.budget.gc.ca/2016/docs/plan/ch4-en.html
http://www.mckinsey.com/industries/oil-and-gas/our-insights/lower-oil-prices-but-more-renewables-whats-going-on
http://www.mckinsey.com/industries/oil-and-gas/our-insights/lower-oil-prices-but-more-renewables-whats-going-on

Roberts, J. (2015, Nov 30). Canadian entrepreneurs seek path to fossil-fuel-free future. CBC. Retrieved from
http://www.cbc.ca/news/technology/canadian-entrepreneurs-seek-path-to-fossil-fuel-free-future-
1.3340326

Ryan, J. (2016, May 10). Big Oil Unexpectedly Backing Newest Non-Fossil Fuels. Bloomberg. Retrieved from
http://www.bloomberg.com/news/articles/2016-05-10/big-oil-unexpectedly-backs-newest-non-fossil-
fuels

Shrinking investment timeframes for oil

Bickis, I. (2016, Apr 28). Suncor Eneergy CEO says hard to see more major growth projects on the horizon. The
Canadian Press. Retrieved from
http://www.thecanadianpress.com/english/online/OnlineFullStory.aspx? filename=DOR-MNN-
CP.1f948b00f98b4b52addf4762271a3eb2.CPKEY2008111300&newsitemid=37240902& languageid=1

Carney, M. (2015, Sep29). Breaking the Tragedy of the horizon — climate change and financial. Bank of England.
Retrieved from http://www.bankofengland.co.uk/publications/Pages/speeches/2015/844.aspx

Ernst Young (2015). Resilience in a time of volatility oil prices and the energy industry, Ernst Young.
www.ey.com/...resilience-in-a-time-of-volatility/.../ey-resilience-in-a-tim.../

Hussain, Y. (2015, Sep 17). Some Canadian oil producers are shunning home basins for US play. Financial Posts.
Retrieved from http://business.financialpost.com/news/energy/some-canadian-oil-producers-are-
shunning-home-basins-for-u-s-plays? |sa=9d3e-b13d

McCarthy, S. (2015, Dec 8). Suncor CEO outlines strategy in face of weak oil prices. The Globe and Mail.
Retrieved from http://www.theglobeandmail.com/report-on-business/industry-news/energy-and-
resources/suncor-ceo-outlines-strategy-in-face-of-weak-oil-prices/article27643232/

Reith, T. (2015, Jul 14). Alberta faces growing backlog of abandoned oil and gas well. CBC. Retrieved from
http://www.cbc.ca/news/canada/edmonton/alberta-faces-growing-backlog-of-abandoned-oil-and-gas-
wells-1.3150012

Wood Mackenzie (2016, Jan 14). Deferred upstream projects tally reaches 68. Wood Mackenzie. Retrieved from
http://www.woodmac.com/media-centre/12530462

Uncertain value of oil sands in a carbon-constrained world

Krauss, Clifford. (2013). By 2023, a Changed World in Energy. New York Times. Retrieved from
http://www.nytimes.com/2013/04/25/business/energy-environment/by-2023-a-changed-world-in-
energy.html?nl=todaysheadlines&emc=edit th 20130425& r=4&pagewanted=all&pagewanted=all&

Morgan, Geoffrey. (2015). Costs to produce crude in oilsands finally drop after 15 years of sharp inflation.
Financial Post. Retrieved from http://business.financialpost.com/news/energy/costs-to-produce-crude-
in-oilsands-finally-drop-after-15-years-of-sharp-inflation

Tertzakian, Peter. (2016). When the oil recovery comes, it won’t look like anything the world has ever seen
before. Financial Post. Retrieved from http://business.financialpost.com/news/energy/when-the-oil-
recovery-comes-it-wont-look-like-anything-the-world-has-ever-seen-before? Isa=9e46-a0ed

Growing urgency for economic diversification

Government of Alberta (2016), Budget 2016 revenue. Retrieved from http://www.alberta.ca/budget-
revenue.cfm

Government of Alberta (2016). Budget 2016, Encouraging sector diversification and growth. Retrieved from
http://www.alberta.ca/sector-diversification.cfm

PetroLMI Enform (2016), Labour market outlook 2016-2020: Canada’s oil and gas industry, p. 23. Retrieved from
http://www.careersinoilandgas.com/media/243771/canada-wide-labour-market-outlook-final.pdf

28
The summary of sources can be found in the final section of this document


http://www.cbc.ca/news/technology/canadian-entrepreneurs-seek-path-to-fossil-fuel-free-future-1.3340326
http://www.cbc.ca/news/technology/canadian-entrepreneurs-seek-path-to-fossil-fuel-free-future-1.3340326
http://www.bloomberg.com/news/articles/2016-05-10/big-oil-unexpectedly-backs-newest-non-fossil-fuels
http://www.bloomberg.com/news/articles/2016-05-10/big-oil-unexpectedly-backs-newest-non-fossil-fuels
http://www.thecanadianpress.com/english/online/OnlineFullStory.aspx?%20filename=DOR-MNN-CP.1f948b00f98b4b52addf4762271a3eb2.CPKEY2008111300&newsitemid=37240902&%20languageid=1
http://www.thecanadianpress.com/english/online/OnlineFullStory.aspx?%20filename=DOR-MNN-CP.1f948b00f98b4b52addf4762271a3eb2.CPKEY2008111300&newsitemid=37240902&%20languageid=1
http://www.bankofengland.co.uk/publications/Pages/speeches/2015/844.aspx
http://www.ey.com/...resilience-in-a-time-of-volatility/.../ey-resilience-in-a-tim.../
http://business.financialpost.com/news/energy/some-canadian-oil-producers-are-shunning-home-basins-for-u-s-plays?__lsa=9d3e-b13d
http://business.financialpost.com/news/energy/some-canadian-oil-producers-are-shunning-home-basins-for-u-s-plays?__lsa=9d3e-b13d
http://www.theglobeandmail.com/report-on-business/industry-news/energy-and-resources/suncor-ceo-outlines-strategy-in-face-of-weak-oil-prices/article27643232/
http://www.theglobeandmail.com/report-on-business/industry-news/energy-and-resources/suncor-ceo-outlines-strategy-in-face-of-weak-oil-prices/article27643232/
http://www.cbc.ca/news/canada/edmonton/alberta-faces-growing-backlog-of-abandoned-oil-and-gas-wells-1.3150012
http://www.cbc.ca/news/canada/edmonton/alberta-faces-growing-backlog-of-abandoned-oil-and-gas-wells-1.3150012
http://www.woodmac.com/media-centre/12530462
http://www.nytimes.com/2013/04/25/business/energy-environment/by-2023-a-changed-world-in-energy.html?nl=todaysheadlines&emc=edit_th_20130425&_r=4&pagewanted=all&pagewanted=all&
http://www.nytimes.com/2013/04/25/business/energy-environment/by-2023-a-changed-world-in-energy.html?nl=todaysheadlines&emc=edit_th_20130425&_r=4&pagewanted=all&pagewanted=all&
http://business.financialpost.com/news/energy/costs-to-produce-crude-in-oilsands-finally-drop-after-15-years-of-sharp-inflation
http://business.financialpost.com/news/energy/costs-to-produce-crude-in-oilsands-finally-drop-after-15-years-of-sharp-inflation
http://business.financialpost.com/news/energy/when-the-oil-recovery-comes-it-wont-look-like-anything-the-world-has-ever-seen-before?__lsa=9e46-a0ed
http://business.financialpost.com/news/energy/when-the-oil-recovery-comes-it-wont-look-like-anything-the-world-has-ever-seen-before?__lsa=9e46-a0ed
http://www.alberta.ca/budget-revenue.cfm
http://www.alberta.ca/budget-revenue.cfm
http://www.alberta.ca/sector-diversification.cfm
http://www.careersinoilandgas.com/media/243771/canada-wide-labour-market-outlook-final.pdf

Political

OPEC: A cartel no longer

Aljazeera News (2014, Nov 28). Oil prices plummet to low after OPEC decision. Al Jazeera. Retrieved from
http://www.aljazeera.com/news/europe/2014/11/oil-prices-plummet-low-after-opec-decision-
20141127235444114939.html

Ellyatt, H. (2016, Apr 18). Saudi Arabia vs Iran: Blame game begins after Doha. CNBC. Retrieved from
http://www.cnbc.com/2016/04/18/doha-oil-talks-saudi-arabia-iran-blame-game-begins.html

International Energy Agency (2015), Outlook 2015, p. 164.

Climate change as the new normal

Arab, P. (2015, December 4). Skies clear for Alberta's solar-energy industry. The Globe and Mail. Retrieved June
02, 2016, from http://www.theglobeandmail.com/report-on-business/skies-clear-for-albertas-solar-
energy-industry/article27580939/

Frankfurt School for Climate & Sustainable Energy Finance, “Global Trends in Renewable Energy Investment
2016”, pg. 11.

Kane, M. (October, 2015). California, The Netherlands and Quebec Launch International Zero-Emission Vehicle
Alliance. Inside EVs. Retrieved: http://insideevs.com/california-netherlands-quebec-launch-
international-zero-emission-vehicle-alliance/

Renewable energy. (n.d.). International Energy Association. Retrieved from http://www.iea.org/
aboutus/fags/renewableenergy/

Coal mined in Canada but burned elsewhere

The Economist (2015, Mar 26). As more countries turn against coal, producers face prolonged weakness in
prices. The Economist. Retrieved from http://www.economist.com/news/business/21647287-more-
countries-turn-against-coal-producers-face-prolonged-weakness-prices-depths

Bakx, K. (2015, Dec 18). Coal demand burning out and prices may never recover: IEA. CBC News. Retrieved from
http://www.cbc.ca/news/business/coal-iea-demand-prices-report-1.3371515

Johnson, T. (2015, Nov 18). Coal power plant shutdown could hit Alberta. CBC News. Retrieved from
http://www.cbc.ca/news/business/coal-compensation-power-alberta-1.3321467

Topf, A. (2015, Dec 14). Here are 5 reasons why coal is being killed off. Time. Retrieved from
http://time.com/4147715/coal-decline/

29
The summary of sources can be found in the final section of this document


http://www.aljazeera.com/news/europe/2014/11/oil-prices-plummet-low-after-opec-decision-20141127235444114939.html
http://www.aljazeera.com/news/europe/2014/11/oil-prices-plummet-low-after-opec-decision-20141127235444114939.html
http://www.cnbc.com/2016/04/18/doha-oil-talks-saudi-arabia-iran-blame-game-begins.html
http://www.theglobeandmail.com/report-on-business/skies-clear-for-albertas-solar-energy-industry/article27580939/
http://www.theglobeandmail.com/report-on-business/skies-clear-for-albertas-solar-energy-industry/article27580939/
http://insideevs.com/california-netherlands-quebec-launch-international-zero-emission-vehicle-alliance/
http://insideevs.com/california-netherlands-quebec-launch-international-zero-emission-vehicle-alliance/
http://www.iea.org/%20aboutus/faqs/renewableenergy/
http://www.iea.org/%20aboutus/faqs/renewableenergy/
http://www.economist.com/news/business/21647287-more-countries-turn-against-coal-producers-face-prolonged-weakness-prices-depths
http://www.economist.com/news/business/21647287-more-countries-turn-against-coal-producers-face-prolonged-weakness-prices-depths
http://www.cbc.ca/news/business/coal-iea-demand-prices-report-1.3371515
http://www.cbc.ca/news/business/coal-compensation-power-alberta-1.3321467
http://time.com/4147715/coal-decline/

