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Introduction
The Ontario government recently announced the
intention to create a cap-and-trade program and
link its auctions with Québec and California in
the Western Climate Initiative (WCI). There is a
growing acceptance that putting a price on carbon
is an integral piece of any policy framework to
meaningfully reduce greenhouse gas (GHG)
emission levels. The government’s choice of program
also signals a belief that a flexible market-mechanism
that enables trading, offsets, and infra-national
linkages is essential to help Ontario reach its various
GHG target levels.1
The Ontario Society of Professional Engineers
(OSPE) believes that a cap-and-trade system, if
well-designed and transparent, has the potential to
not only drive meaningful climate action, but also
accelerate low-carbon investment and innovation
that can help positively transform Ontario’s economy
and create new employment opportunities, especially
for engineers. But in order for the program to meet
these aims, it is imperative that the government
gets it right the first time.
3 Ontario Society of Professional Engineers

This paper is presented in three parts. Part one
aims to give interested members of the engineering
community a comprehensive understanding of
cap-and-trade systems. This section outlines the
main tenets of the carbon pricing systems, explores
some of the intricacies of comparative programs,
and makes a few comments about why engineers
should get involved. Part two examines the amount
of money that cap-and-trade systems have brought
into other jurisdictions and how it is allocated, and
outlines how Ontario is planning to allocate the
revenue from its own program. A plan to decarbonize
to the extent that is proposed in this province will
require a huge amount of technological innovation,
both in terms of improving existing technologies and
creating new ones. That kind of undertaking cannot
happen overnight, and will require a coordinated,
enduring approach to technology policies and
research and innovation. Part three examines some
of the considerations that government should take
into account when creating the complementary
policies that will be necessary to help drive the
province to its long-term goals.

I. Carbon Pricing Options:
Cap-and-Trade vs. Carbon Tax
Policy makers who are intent on putting a price on
carbon are faced with two predominant options:
cap-and-trade and carbon tax. While debate abounds
as to the relative merits of each approach, OSPE does
not intend to engage in a discussion as to which carbon
pricing system is preferable.2 Both programs have strengths
and weaknesses and both reward industries that innovate;
the less they pollute, the less they pay. The choice of
system ultimately depends on a government’s priorities.

Cap-and-trade
Cap-and-trade programs, sometimes referred to as an
emissions trading system (ETS), have begun to take
root around the world and it is inaccurate to conceive
of Ontario as necessarily being ahead of the global
curve. A recent report by the International Carbon
Action Partnership highlights that jurisdictions with an
existing ETS now cover approximately 40% of global
GDP, which is estimated to increase to 48% in 2016.3
Under an ETS, the government sets a limit – the “cap”
– on GHG pollution that industry can cumulatively
produce, and over time the cap is lowered. The cap is
divided into units, or allowances, which are equal to
one tonne of carbon emissions. Government distributes
the allowances through a mix of free units and auctions,
thus creating the marketplace that enables the “trade.”
Polluters that exceed their allotted allowances must buy
extra emissions credits from firms that have reduced their
pollution and have remaining allowances to sell. With
an ETS, it does not matter which individual pollutors
lower their pollution levels because reduced emissions
are realized at the target level by the de-escalating cap.
In this regard, the marketplace encourages facilities to
comply by finding the lowest cost of abatement. For
industries that cannot easily mitigate carbon dioxide
(CO2) emissions, it will make more commercial sense
to buy allowances from firms that can more readily
reduce pollution.

Foremost among the flexibility mechanisms and
compliance tools offered by cap-and-trade systems are
offsets – projects undertaken by entities outside of the
covered sectors that either remove carbon from the
atmosphere or reduce carbon emissions. 4 These projects
can be sold to covered firms for compliance purposes,
and because an ETS is non-discriminatory in terms of
where GHG reductions are realized, the availability of
offsets provide an interchangeable, cost-containment
option as the lowest cost reductions are likely to be
made first. Offsets also provide a financial incentive for
businesses outside of the covered sectors to innovate,
thereby expanding participation in the trading system.
Both California and Québec have protocols in place to
allow for the use of offsets and while there are important
differences, the provisions are broadly similar. Importantly,
both sub-national jurisdictions limit the use of offsets
to 8% of a firm’s compliance obligation. While there
are also differences with respect to how that limit can
be met – which Ontario will have to determine – it is
generally assumed that the province will also implement
an 8% limit for ease of linkage.5
It has been said that “[t]he key concern should not be
the use of offsets, but, rather, ensuring that offsets are
quality offsets. They must be measurable, verifiable,
permanent and enforceable. Such quality offsets help
drive any climate program to its environmental goals.”6
Consequently, the viability of offsets rests on the ability
to test ‘additionality’, a concept which asks: would the
emissions reduction have occurred if the activity were
not implemented? The rationale for offset projects is
that there is an equal outcome if Firm X forgoes lowering
its own emissions by instead paying Firm Y to undertake
a GHG reduction project that would not have otherwise
occurred. If, however, the project would have gone
ahead regardless, there are no additional reductions in
CO2 emissions, and instead, an activity that would have
otherwise happened has been subsidized. The difficulty
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lies in the ability of an external auditor to test the
legitimacy of the additionality claims of individual
projects to a realistic degree of exactness. Not only is
it difficult to objectively determine whether the project
would not have occured without the offset funding, but
it can also be challenging to calculate how many credits
the offset credits generated by the project. It is difficult
to compare actual reduction of emissions against a
hypothetical scenario in which the project did not occur.

Carbon tax
Cap-and-trade systems are sometimes errantly referred
to as a carbon tax because businesses that are faced with
the rising costs are likely to pass those increases on to
consumers. But a carbon tax, essentially a ‘user pay’
model, is a different system where the government sets
the costs of pollution – the “tax” – that is applied to fossil
fuels, sending a consistent price signal that encourages
businesses and consumers to alter their choices and
reduce their carbon footprint. British Columbia has had
a successful carbon tax in place since 2008. The initial
price was $10 per tonne of CO2 and incrementally
increased to its current price of $30 per tonne. The
system is revenue neutral, meaning that all of the tax
revenue flows back to individuals and businesses through
tax reductions. Eleven other countries covering 19% of
world GDP have carbon taxes in place. Four of them in
northern Europe have had carbon tax systems in place
since the early 1990s.7
However, achieving a true ‘user pay’ model is not
without its challenges. For example, if an individual
drives a gasoline-powered vehicle that produces a
quantifiable amount of emission per kilometre, taxing
gas purchases achieves that principle. But, for individuals
who drive electric vehicles and produce no emissions
per kilometre, it is not necessarily the case that they
should be exempt from a carbon tax. While it is less of
an issue in Ontario because most electricity is generated
by low-emission sources, charging an electric car battery
in provinces that rely on burning coal may actually
produce more CO2 over the car’s lifetime relative to a
gas-powered vehicle. When taking into account energy
conversion efficiencies, battery charge/discharge cycle
losses, transmission and distribution losses and other
loss factors, the result is a muddied picture of how to
structure a true ‘user pay’ approach.8
5 Ontario Society of Professional Engineers

What does carbon pricing mean for
professional engineers?
Society has granted engineers a custodial monopoly
of technology through the licensing system, in exchange
for imparting a regulatory and ethical duty to assess
potential repercussions of climate disruption. As a result,
engineers are depended on to use their expertise to
develop solutions to combat the problem. Consequently,
engineers are tasked with designing structures and
facilities in light of “a climate future which is not equal
to the climate past.”9 But while the role of engineers in
combatting the effects of climate disruption have typically
been limited to adaptive measures, “[t]he effect of climate
change on engineering practice goes well beyond the
notion of adaptation, and touches on the engineer’s
ethical responsibility for mitigation – for being part of
the global effort to reduce greenhouse gas emissions.”10
Engineers should play an active role in translating
emissions targets into technological pathways that can
then be priced out by economists. A strong engineering
voice should also actively participate in the discussion
and help policy makers come up with accurate designs
as to what the costs of mitigation will be.
As engineers are acutely aware, performance is a
function of design. While a cap-and-trade system is
significantly more complex than a carbon tax, if welldesigned and properly executed, both plans can be
effective in delivering a long-term aggregate decrease
in GHG emissions. An ETS gives predictable, steady
reductions in pollution with variable rising costs, while
a carbon fee gives predictably rising costs with variable
pollution reduction.11 But there are some specific
aspects of cap-and-trade that merit closer inspection in
order to gain a greater understanding of the incoming
program and what it could mean for the province.

Competitiveness considerations of
cap-and-trade
One of the biggest concerns is that an ETS will add to
the escalating cost of doing business in Ontario and put
a greater financial burden on households and families.
These are legitimate concerns that need to be comprehensively considered by policy makers. However, there

will ultimately benefit Ontario’s competitive standing by
driving industries up the innovation curve and creating
opportunities for businesses to specialize in low-carbon
technology.
With respect to the business community, considerations
of competitiveness are particularly important when
determining how Ontario deals with industries that are
energy-intensive and trade-exposed (EITE). These are
firms that typically rely heavily on energy and are unable
to raise product prices or recoup compliance because of
trans-border competition. Examples of industries that
tend to be EITE include iron and steel, cement, lime,
glass, basic chemicals, and pulp and paper.12
The concerns surrounding EITEs are two-fold. First,
if an Ontario firm loses market share due to the cost
implication of a carbon price policy, there is an economic
cost to the policy.13 There are also issues related to carbon
leakage, which are costs (both direct and indirect)
stemming from asymmetrical climate policies that have
a measurable impact on competitiveness and result in
production and investments moving outside of Ontario,
along with the associated GHG emissions.

Addressing leakage
Broadly speaking, there are three ways that cap-and-trade
systems address leakage. First, EITEs can be given free
allowances on a de-escalating basis to allow them time
to retrofit facilities and devise a plan for how to adapt to
the new system. Québec and California both provide free
allowances to heavy emitters but use different approaches
to determine which industries receive such allowances.
In California and most jurisdictions with an ETS,
determining which industries are EITE is done quantitatively. California applies two EITE indicators: the
first is an emissions intensity formula that depicts the
emissions intensity of a sector, expressed as a sector’s
emissions over its value added. For its trade intensity
indicator, California expresses a sector’s trade exposure
as the sum of its imports and exports over the sum of
its shipments and imports.14
California uses a tiered approach that ranks EITEs
based on emissions intensity against a sectoral, intensitybased benchmark: high, medium, and low. Industries

that are deemed ‘high risk’ for leakage/competitiveness
concerns (the heaviest of the heavy emitters) receive 100%
free allocation until at least 2020. ‘Medium risk’ sectors
initially receive 100% free allocation up to the benchmark
level, dropping off to 50% in 2020. ‘Low risk’ industries
initially receive 100% free allocation up to the benchmark
level, declining to 30% in 2020.15 It should be noted
that sectors receiving free allowances may still have an
economic incentive to reduce emissions, because if their
pollution levels fall below their benchmarked allocations,
they can sell their excess allowances.
In Québec, conversely, there is no quantitative data
used to determine the basis upon which free allowances
are allocated. The government opted to define vulnerable
industries at the political level rather than adhering to a
quantitative formula. The Minister of Environment and
the Fight against Climate Change has broad discretion
to determine which sectors are EITE and how long free
allowances are granted. Given that this approach lends
itself to greater concerns about a lack of transparency,
OSPE urges the Ontario government to use a quantitative, transparent process to determine the sectors that
are at risk of exposure to competitive threats.
An opposite rationale of free allocation are border
carbon adjustments which adjust prices at the border
in order to level the playing field and standardize costs
for competitors who are not covered by carbon pricing.
While administratively onerous for border agencies,
this option helps to ensure that products imported into
Ontario are treated the same as those affected by the
cap. A crucial advantage of these adjustments is that
they only apply to exports and imports. The carbon price
remains in effect domestically, thus reducing domestic
demand for emission-intensive goods, while companies
can stay competitive both domestically and abroad. This
is an important difference from free allocations that
neutralize the carbon price both domestically and abroad,
an approach that reduces the incentive for emission
intensive industries to innovate, while concentrating
the cost burden on companies that have low emission
intensity.
Finally, compliance for trade-exposed industries can be
delayed to allow for additional time to find ways to
reduce emissions. One concern around this approach,
however, is that exempting certain firms sacrifices the
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predictable cap. In using either this option or free
allowances, Ontario must ensure that it applies transparent criteria and withstands the pressure of lobbying
from industries aiming to be considered EITE. Extending
too many free allocations or allowing too many industries
to fall outside of the scope of auctioned allowances runs
the risk of watering-down the efficacy of the system and
will lead to criticisms of giving certain sectors a free ride.

Competitiveness is a multi-faceted
concept
The prevailing analysis of how ETS programs affect
competitiveness are primarily limited to impacts on
EITEs and tend to be narrowly focused on ‘losers’
created by the system. Tests for at-risk industries are
designed with a very specific purpose, “to reduce the
carbon cost burden of industrial and manufacturing
sectors that might be at risk in domestic and foreign
markets due to misaligned carbon costs.”16 But with
Ontario’s economy largely based on the service and
manufacturing sectors, it is estimated that this narrow
focus neglects consideration of up to 85% of the
economy.17 Moreover, it is important to recognize that
free allocations come at a price; when such allocations
are given to EITEs, other covered firms must compete
over a smaller pool of permits.
Rather than using EITE considerations as determinant
evidence of how all businesses in Ontario will be
competitively disadvantaged, it is necessary to look the
province's entire economy relative to its major trading
partners in order to get a true picture of the impact of
a cap-and-trade system. It is equally important not to
narrowly conceive of competitiveness considerations by
focusing on the firms that will be disadvantaged. Under
any changing regulatory conditions there will be both
winners and losers. Some firms will be carbon-exposed,
while others will enjoy a carbon-advantage relative to
their competitors.
How a firm or sector performs will be a function of any
carbon-cost differential as well as its output of GHG
emissions vis-à-vis its competitors. Between competing
firms with the same carbon costs, the business with the
higher emission intensities will face competitive challenges. But there will also be opportunities, particularly
amongst early-adopters of low-carbon technologies,
7 Ontario Society of Professional Engineers

to allow for export opportunities of knowledge and
expertise as an increasing number of sub-national
markets introduce carbon constraints. In the long-run,
it is entirely plausible that industries that are currently
viewed as being vulnerable will end up competitively
advantaged relative to competitors in North American
and global markets.
The government must strike a balance between addressing
legitimate concerns associated with changing regulatory
conditions, while not bending to firms that may be using
the guise of competitiveness to advocate for continuing
with a ‘business as usual’ approach that is not part of
Ontario’s long-term plan. This assessment requires
consultation with industry, including ongoing and
informed discussions driven by the latest information
and data related to available abatement technologies,
costs, timelines, and trends.

Considering the impacts on
individuals and families
Virtually all of the discussion surrounding how Ontario
will be impacted by a cap-and-trade system focuses
on corporate interests and omits consideration of the
financial well-being of individuals and households.
The focus on profitability to the exclusion of public
impacts is a betrayal of engineering ethics, and the
tendency to reduce these ethics down to simply maximizing profits must be resisted. Past cap-and-trade
systems on refrigerants and acids had limited direct
impacts on households, but the incoming program will
be more directly felt by the public. Households are
significant direct emitters through home heating and
transportation, and a cap-and-trade system that applies
to the distributors of these fuels will result in the costs
being passed on to consumers.
This raises important questions, such as how the program
will impact wealth inequality, whether it will make
Ontario a more difficult place to live, and how people
on low or fixed-incomes will adapt.18 It is critical that
Ontario follow the lead of other jurisdictions that have
enacted measures to mitigate financial impacts to this
segment of the population.

II. Cap-and-Trade Auctions as Revenue
Early estimates suggest that Ontario could generate
between $1.5 billion and $2 billion annually from capand-trade auction revenues by 2020.19 Other market-based
systems have also seen considerable financial gains.
The Regional Greenhouse Gas Initiative (RGGI), a
cooperative effort of nine states to reduce CO2 emissions
from the power sector, recently completed its second
three-year compliance period (2012-2014).20 Since its
inception in 2009, the program has contributed to a
reduction in carbon emissions of about one-third. The
first compliance period (2009-2011) involved ten state
participants (New Jersey left in 2011) and generated
US$912 million from 13 auctions.21 The number of
available allowances was reduced by 45% during the
second compliance period, causing the price per credit
to almost double to US$5.50/tonne. The result was
US$1.3 billion of economic value to the nine-state
region, including auction revenues of US$983 million
and US$460 million in consumer savings in lower
electric bills, plus positive employment impacts in each
state for a total of more than 14,000 new jobs. The only
losers were seemingly power-plant owners, who lost
nearly US$500 million in revenue as a result of reduced
demand and the cost of buying emissions credits.22
Québec’s cap-and-trade system debuted with a trial market
in 2013, and the first trial auction raised $30 million with
a cost per tonne of $10.75.23 Québec’s program linked
with California as part of the WCI in 2014 and there
have been three joint auctions held between them since.
The most recent auction on May 21, 2015 had a unit
price of $15.01 for current vintage emission units, and
generated gross revenues for Québec of $215 million.
This brings the total income for Québec’s seven capand-trade auctions to approximately $548 million.24
California held nine auctions between November 2012
and November 2014, the latter being the first joint auction
with Québec. Total proceeds from the sale of those
auctions exceeded US$969 million.25 Beginning in 2015,
California expanded its program to include distributors
of transportation fuels. As a result, including the two 2015
auctions, California has generated more than US$2.2
billion in revenue from its 11 auctions, including more
than US$626 million in the May 21, 2015 auction.26

Allocation of revenues
Ontario has a number of options in terms of the allocation
of funds generated from ETS auctions. The choices made
by the government will arguably be the most significant
determinant in how the public perceives the overall
efficacy of the program. For that reason, it is imperative
that the government pay close attention to transparency
and fairness, economic efficiency, and that the investment
program being effective in reducing further GHG pollution.
In order to ensure program efficiency, auction revenues
must be used in a way that addresses competitiveness
concerns and has a double-dividend, which occur when
revenues are allocated to help bring about further
emissions reductions. This can take a number of forms:
for example, investments can be made in sustainable
infrastructure to spur job growth while furthering
Ontario’s climate adaptation strategy; investments in
the research and development of clean technologies
can not only combat climate disruption in Ontario,
but also help position the province as an emerging
leader in global low-carbon technology.
Regardless of the allocation decisions made by the
government it is critical that the processes by which
those decisions are made, as well as the administration
and oversight of the revenue recycling, is done in a
transparent and accountable manner.
In California, auction proceeds are put into the Greenhouse Gas Reduction Fund (GGRF) and administered
at arms-length from the legislature by the state’s Air
Resources Board (ARB) through a series of three-year
investment plans developed in conjunction with the
Department of Finance. Legislation requires that 25%
of revenues be allocated to projects that “provide benefits
to disadvantaged communities…and to allocate a minimum of 10% of available” monies to fund such projects.27
An example of this is the Low-Income Weatherization
Program, (LIWP) which has allocated US$75 million
to the installation of energy efficiency and renewable
energy projects in low-income housing.28 The program
also stipulates that 60% of auction proceeds are permanently allocated for public transit, sustainable communities, high-speed rail and affordable housing.29 Both
are initiatives that Ontario should consider.
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Revenues from Québec’s cap-and-trade auctions are
deposited into the Green Fund and allocated pursuant
to the province’s Environment Quality Act. Most of the
funds are put towards Québec’s Climate Change Action
Plan, so that all proceeds “will be fully reinvested in
measures focusing on the reduction of emissions and
adaptation to climate change in Québec.”30 Two-thirds
of the revenue is devoted to the transportation sector
and improving public transit. Other monies are earmarked
for helping businesses transition to a low-carbon economy,
promoting energy-efficient measures in buildings, helping
farmers manage CO2 emissions, and improving waste
management.31
In addition to the importance of accountability and
transparency, it is equally imperative that Ontario tailor
its revenue allocation strategy or mix of strategies to
be responsive to regional circumstances, capitalizing
on its jurisdictional advantages and addressing existing
challenges.

9 Ontario Society of Professional Engineers

The province’s strategy will be guided by existing
legislation. Ontario began contemplating a revenue
recycling strategy as early as 2009, when a Greenhouse
Gas Reduction Account was established through the
passage of Bill 185, Environmental Protection Amendment
Act (Greenhouse Gas Emissions Trading).32 Beyond covering
program and administration costs, the legislation calls
for funds to be allocated towards “the costs of research
into or the development of or deployment of lower greenhouse gas emitting technologies,” as well as “the costs
of infrastructure or equipment to reduce greenhouse
gas emissions.”33
More recently, the government announced in its 2015
budget that revenue would be directed “towards key
priorities that will help lower greenhouse gas emissions
and help businesses remain competitive, which could
include public transit; research and development of
new and innovative green technology solutions; and
increased energy efficiency in homes, buildings and
automobiles.”34

III. Cap-and-Trade as a Driver of Innovation
For Ontario to be able to meet its GHG reduction
targets there will need to be considerable technological
advancements, both in terms of improving existing
technologies and creating new ones.35 Efforts to mitigate
the harmful effects of climate disruption will require
technological innovations on a massive scale. It is through
responsible innovation that engineers will play a critical
role in the future of Ontario’s low-carbon economy. But
technological change of this scale cannot happen over
night, and questions emerge regarding how to best foster
the requisite invention, development, and deployment.
Carbon pricing inherently drives investment towards
clean technologies, as covered emitters search out the
lowest-cost compliance option. And while technology
policies aimed at generating a low-carbon economy will
be an important part of Ontario’s environmental policy,
technology changes cannot single-handedly achieve the
scale of GHG reductions required to alleviate the effects
of climate disruption. Complementary measures will
be necessary to incentivize firms to be early adopters of
new technology. This is undoubtedly a complex process
requiring a balanced portfolio to support research and
development, as well as the adoption, learning, and
diffusion of bringing low-carbon technologies to marketplace.36 As such, Ontario now has a timely opportunity
to establish and strengthen its long-term technology
policies that will complement its environmental strategy.
As part of this strategy, the government should examine
the assumption that this scale of modernization will
occur within Ontario’s borders, or solely by Ontarians.
In reality, innovation is often imported in the form of
people bringing knowledge and experience with them
from other jurisdictions, so while it may be politically
unpopular in the short-run, policy makers should
consider developing a strategy to attract a steady influx
of global expertise across a range of fields to help the
province continue to position itself as a leader in lowcarbon solutions. This could take the form of funding
apprenticeships in high-impact sectors, or encouraging
companies to place Canadians abroad for a period of
time. This would be an effective method of attracting
young talent and promoting global experience for
Ontarians who later return to their home province
with knowledge of international best practices.

The importance of developing
a complimentary, long-term
technology policy
In the invention or technology-push phase, engineers
and entrepreneurs will continue to seek out GHG
reductions by replacing high-carbon fossil fuels with
zero or near-zero carbon alternatives. Investment in
this phase involves considerable trial and error, and
policy makers must accept that there will be failures,
and view them as part of the learning process. In the
invention phase, while the value of training cannot be
overlooked, costs are typically quite high and returns
initially negative. Government programs to support
technology-push may therefore include research and
development grants and policies aimed at lowering
the costs and risks borne by private developers for their
pilot and commercial-scale projects. In this phase, policy
makers should also strive to make grants and funding
more accessible to individuals and small companies
by alleviating some of the more onerous and time
consuming application requirements. Grants should
not be more readily available to larger firms because
they have more resources to put towards the grantwriting process.
The role of academia is crucial in this early phase.
High-risk activities, or those that are unlikely to yield
any returns in the short-term, can also be performed
by academic institutions that have been funded for this
purpose.37 The importance of this sector, however, is not
limited to high-risk projects; because academics tend to
travel and share information more quickly and readily
than industry, they have a key role to play in disseminating
knowledge and training. Many innovative startups are
arising from graduate students who are promoting
discovery and the proper conditions need to be in play
to foster their success.
Inventions move into the innovation phase when they
are introduced into the market. In this phase, engineers
work to fine-tune inventions as developers seek funding
to harness diffusion and adoption, shifting from a
technology-push focus to demand-pull.
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New technological gains will only be realized on the
necessary scale with widespread adoption, a process
that requires considerable time and previously successful
incremental advancements. As these advancements take
place, costs fall and performance improves. Overall, the
“close linkage between technological advance and
marketplace adoption is a major force in sustaining the
overall dynamic of technological innovation.”38 This
process could be accelerated by mandated phasing-out
of inefficient, obsolete, or environmentally detrimental
practices. However, any regulatory intervention like
this may undercut the carbon pricing’s drive to find the
most cost-effective solutions. Therefore, it should only
be applied selectively to situations, for example, where
cost-effective progress appears to be held back by
bureaucratic inertia.
Early adopters of new technologies often face high risks
in terms of performance, reliability, and operating costs.
Consequently, government may be wise to provide
subsidies or incentives to compensate risk-taking firms
for investing in innovative, as opposed to established,
technology. These early adopters are a necessary and
integral part of fostering low-carbon demand creation.39
However, this tends to be a complex system that can
lead to both fraud and a public perception of ethical
weakness. In order to offset perceptions that tax and
subsidy programs go to projects with no immediate public
benefit, individuals should be rewarded for being early
adopters of proven new technologies. Even after a new
technology is demonstrably proven, consumers have
difficulty distinguishing reliable information, vendors,
and installers. That introduces risk that may be difficult
to absorb in a household budget. Policies should be
introduced and continue to encourage people to take
a chance on electric vehicles, passive houses, geothermal
heat pumps, and other consumer products and choices that
help Ontario meet its GHG reduction goals, but are still
facing public skepticism.
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However, the desirability of using public policy and
resources to speed the adoption of new technology can
be controversial. While promoting success stories is
a desirable strategy, the government should, as much
as possible, allow the market to determine ‘winners’
and avoid indefinitely encouraging the diffusion of a
specific technology, lest it become entrenched in the
marketplace and stifle the development of some other,
superior technology. To avoid this outcome, policy
makers should strive to encourage commercialization
efforts that achieve specific goals, based on careful
consideration of where there is an unmistakable need
for public role.40 The technology-blind carbon pricing
systems discussed earlier should always be allowed to
draw the market to the most cost-efficient ways to reduce
emissions. Targeted technology development policies
must be limited to overcoming initial risk aversion or
other temporary barriers to promising new options.
Furthermore, the effectiveness of public subsidies will
be compromised if such funds merely crowd out private
money. Instead, government policies should be used
to incentivize engagement from the private sector, as
ultimately, a combination of both funding sources and
the efforts of both public and private actors are needed
in the diffusion of low-carbon technologies and the
transition towards a clean economy. Finally, because the
deployment of new technologies can have a polarizing
effect on the public relative to those that are standard,
effective programs require insulation from short-term
political pressures and should be promoted in a positive
fashion.41

Summary
Few can seriously argue that climate disruption is not a reality. A global effort is underway to mitigate the
adverse effects it is causing and Ontario has signaled that a cap-and-trade system will be a central element of the
province’s environmental strategy. In this regard, Ontario faces the challenge of learning from other jurisdictions
that implemented similar programs, and ‘getting right.’ In addition to lowering GHG emissions, a market-based
carbon pricing approach, if properly done, could generate revenue to be reinvested in needed infrastructure and
research and innovation and position Ontario as a world-leader in clean tech development. Hand-in-hand with
these opportunities is the need for the involvement of engineers to ensure reinvestment outcomes are efficiently
realized.
The key elements of a well-designed and transparent cap and trade system as identified in this report can be
summarized in the following OSPE recommendations:
1. Decarbonization to the extent proposed by the Ontario Government will require a huge amount
of technological innovation; as such, improving existing technologies and creating new ones will
require a coordinated, enduring approach to technology policies and research and innovation.
2. Engineers must be involved from the start in the design and maintenance of this technology.
3. Cap-and-trade must be implemented in a manner that does not unnecessarily cause economic
hardship for energy-intensive and trade-exposed industries (EITEs); the process of determining
EITEs must be transparent and based on quantitative assessments, protected from being
exposed to competitive threats.
4. Ontario must follow the lead of other jurisdictions and take proactive measures to mitigate the
financial impacts felt by individual households, but also tailor the program to reflect provincial realities.
5. Revenue generated from the program must be transparently reinvested in sustainable infrastructure
and research and development of green technologies.
6. Research and development grants and polices should recognize and support individuals and small
companies for pilot projects and new inventions entering the commercial market in addition to
traditional support for large, well-established firms.
Finally, it must be noted that carbon pricing systems are only one of many pieces of the climate change alleviation
puzzle. Transportation, inefficient buildings, deteriorating underground infrastructure and a host of other issues,
including establishing an effective energy pricing model, must be tackled in order to lower emissions and/or
reduce the, at times, catastrophic effects of climate change. OSPE calls on all engineers, academics, private
industry and government officials to work together to design a sustainable and adaptable future for Ontario’s
next generation of citizens.
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