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1. Introduction
Policymakers, for the most part, have
accepted the scientiﬁc consensus on the
man-made causes of global warming,
including the likely eﬀects and potential
costs of global warming,1 and they have
accepted as calamitous the prospect
of failing to combat it.2 Policy-makers
have then shifted their focus from the
severity of the problem to deciding what
to do about it. Because the production
and consumption of energy accounts
for a substantial portion of greenhouse
(GHG) emissions, energy policy will
play a central role in this discussion.3
In particular, most policy makers
believe that the planet’s growing energy
needs cannot be met at a sustainable
rate of GHG emissions using existing
technologies. As a consequence of this,
policy-makers face three
basic imperatives: (1) curbing greenhouse
GHG emissions by reducing demand
for energy, while increasing the supply
of “clean” energy from currently
available sources, and (2) hastening
the transformation of how we produce
and consume energy, by fostering
innovation;4 while (3) ensuring that
domestic economic interests are
protected in the transition to a “green”
economy – a political as well as a
practical matter.5 In order to increase
the supply of clean energy as well as the
demand for it (and to reduce demand

for energy overall) policy-makers are
adopting three basic policy measures: 1)
conservation initiatives; 2) price signals,
delivered through cap-and-trade regimes
and/or carbon taxes; and 3) technology
policies – that is, public investments
(subsidies, taking various forms)6 plus
ﬁnancial and regulatory incentives
for private investment in the research
and development, demonstration,
deployment and commercialization of
currently available and next-generation
clean energy technologies – sometimes
targeted at particular technologies,
sometimes targeted at all of them.
In theory, these three basic
measures (conservation initiatives, price
signals and technology policies) can
be designed to provide strong positive
reinforcement for each other as well
as the overarching goals of policymakers (curbing emissions, fostering
innovation and protecting domestic
interests). In practice, conﬂicts will
arise. In this paper, we discuss some
of the conﬂicts that may arise because
of widespread reliance on one form of
technology policy – public subsidies
for currently-available green energy
technologies7 – and we propose a means
of avoiding these conﬂicts by adopting
an alternative approach to technology
policy that excludes these forms of public
subsidies: a “winner neutral” approach
that prioritizes public investments that
many diﬀerent market actors can beneﬁt
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It is diﬃcult
to “pick
winners” for
technological
reasons; and
it is diﬃcult
to avoid
trying, for
political
reasons

from as they compete to discover and
develop “winning” (i.e. environmentally
friendly and economically viable) energy
technologies.
The plan of the paper is as follows.
In Part 2 we set out the context for
discussion, highlighting the ways in
which technological uncertainty and
political calculations can shape (and
ultimately distort) the renewable
energy policy choice set. In Part 3,
we illustrate the potential folly of the
picking winners approach. Using the
example of wind power generally, we
highlight the diﬃculty of determining
which technologies will prove to be
environmentally friendly in a given
jurisdiction. Using the example of cornbased ethanol in North America, we
highlight the costs of public investments
in speciﬁc applications of commercialized
technologies that turn out to be
environmentally unfriendly. Using the
example of a recent rebate program for
a single class of electric cars in Ontario,
we highlight the political calculations
involved in product-speciﬁc subsidies
for clean energy technologies. In Part 4
we provide an outline of what a “winner
neutral” approach to renewable energy
policy might look like, emphasizing
public investments in public goods such
as R&D, energy storage technologies,
and advanced electricity grid
infrastructure, along the lines set out in
the context for discussion, below. In Part

5, we turn to questions of process. We
contrast how two governments that are
currently in the process of establishing
comprehensive green energy policies
and legislative schemes – the United
Kingdom and Ontario – have (and have
not) demonstrated transparency in these
processes, and the potential consequences
of this for the administrative bodies
that are responsible for implementing
elements of these green energy policies.
Part 6 concludes.

2. Context for Discussion
The motivation for this paper is the
recent steps taken by the government
of Ontario to develop and reﬁne a
comprehensive renewable energy
policy.8 Nonetheless, it is hoped that
our discussion will also shed light on the
choices faced in many other jurisdictions.
Public subsidies for currently-available
green energy technologies raise two
basic problems: it is diﬃcult to “pick
winners” (i.e. to identify in advance the
technologies that will deliver expected
beneﬁts), for technological reasons; and
it is diﬃcult to avoid trying, for political
reasons. We will review each of these
in turn. First, there is room for doubt
about the environmental friendliness of
some currently available clean energy
technologies, which may do more harm
than good when their full life cycle is
taken into account (corn-based ethanol
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being a notorious example) or (as in
the case of wind power) because their
costs may outweigh their beneﬁts (in
economic as well as environmental terms)
when context-speciﬁc considerations
are taken into account, beginning with
the quality of the resource in question
(i.e. the wind, at proposed sites) but
also including a given jurisdiction’s
existing energy generation mix and
infrastructure. Intermittent renewable
energy sources such as wind may require
backup sources of power generation
and sophisticated grid infrastructure in
order to provide reliable clean power to
the grid; these factors may ultimately
determine whether wind power is “clean”
in a given jurisdiction. Moreover, the
degree to which wind power can be fairly
characterized as a clean power alternative
may depend on the alternative forms
of clean power that wind displaces. In
some cases, especially where investments
in clean backup generation and new
infrastructure are not practicable, cleaner
and more cost-eﬀective alternatives to
wind power may be available, such as
investing in the generation of, or buying
from neighboring jurisdictions, hydro
or nuclear power, or natural gas.9 Put
another way, not every form of renewable
energy may be good for the environment
and not every jurisdiction may be
particularly well-suited to every form
of renewable energy, depending on the
kinds of complementary investments that

are required and the alternative forms of
clean power that may be available.
A second problem with public subsidies
is that political considerations transform
the “picking winners” approach into an
attractive gamble. So that politicians
are able to take credit for curbing GHG
emissions while “creating” green jobs
(i.e. fostering the conditions in which
ﬁrms can hire new workers and contract
for services), policy-makers are under
considerable pressure to associate existing
natural resource and labour endowments
with currently available clean energy
technologies, notwithstanding concerns
about the environmental impact of
these technologies or the long-term
viability of these jobs (indeed, it is not
clear that policy-makers and politicians
will always agree on what actually
constitutes a green job).10 Again, cornbased ethanol subsidies, which have
provided a boon to North American
farmers and the politicians who support
them, provide a cautionary example.11
For similar reasons, some jurisdictions
have adopted costly public support for
perceived technological “winners” – such
as wind power – with mixed success
(in environmental as well as economic
terms). This becomes especially
problematic when governments take
credit for abating emissions using the
proxy of increased production of energy
from renewable energy sources, regardless
of whether these abatements are being
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realized in fact. The same pressures may
also undermine environmentally-friendly
policies that would create non-domestic
jobs, such as importing clean energy
and clean energy technologies from
other jurisdictions, and instead favour
higher-cost local sourcing. Shortterm political calculations may also
forestall costly, but cost-eﬀective and
environmentally-friendly, investments
in “public goods” such as “smart”
infrastructure12 and energy storage

Public
subsidies for
technologies
that do
not “pan
out” may
harm the
environment

technologies,13 especially when the
beneﬁciaries of these investments cannot
be identiﬁed in advance. In addition,
political calculations have forestalled
attempts to reduce subsidies to fossil
fuels, and to use prices to reduce demand
for energy produced from fossil fuels,
through the imposition of cap-andtrade regimes or carbon taxes (although
this may be changing). In summary,
political concerns play a role in the
downgrading of environmental priorities
(i.e. emissions abatement) to a secondary
or merely implied eﬀect of “green
policies” that prioritize job creation
and other distributional concerns. As
we will emphasize throughout this
paper, this re-ordering of priorities may
be insupportable in light of the long
term goal of abating GHG emissions.
In the words of a 2005 report of the
(Canadian) National Round Table on
the Environment and the Economy
points out, “the present policy debate

often tends to assume an inherent
substitutability between sustainable
energy initiatives…and this assumption
may not always hold true”; in fact,
“the pursuit of [various] objectives of
a sustainable energy strategy, without
a speciﬁc long-term carbon emission
reduction objective, may lead to perverse
emission impacts”.14
In light of these concerns, in this
paper we take as our starting point
the potential downsides to public
investments in technologies that cannot
deliver on their promised beneﬁts, both
in terms of GHG emissions abatement
and otherwise. Public subsidies for
technologies that do not “pan out” may
harm the environment while diverting
resources from more environmentallyfriendly alternatives. They also may
create a risk of “locking in” technologies
that damage the environment, owing to
interest group politics and other features
of path dependency.15 In the longer
term they may waste valuable resources
of time, money and public will, thereby
risking the government’s capacity to
respond to beneﬁcial technological
developments.16 In summary, a failure
to articulate the real costs and tradeoﬀs
involved in the transition to a green
economy, coupled with aggressive action
based on untested assumptions or shortsighted political calculations, may have
deleterious eﬀects for the environment as
well as environmental policy in the long
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term.
What this means in practice is that
we favour a “winner neutral” policy
approach, whereby the government
invests heavily in basic research
and development and pilot projects
involving clean energy technologies;
as well as other public goods such as
smart infrastructure, both directly and
through support for venture capital
ﬁnancing of the clean technology
industry, while creating a regulatory and
legislative environment that encourages
conservation (through price signals)
and spurs private investment in clean
energy technology, thus leveraging
market activity to discover and bring
to market technological innovations as
rapidly as possible. We also highlight,
in North America, the role that
enhanced integration of energy markets
can play in meeting the demand for
clean energy. We contrast this with the
“picking winners” approach, whereby
the government adopts subsidies and
other forms of direct ﬁnancial and
regulatory support for early-generation
technologies – especially where
governments have not attempted to
forecast the net environmental beneﬁts
(and other promised beneﬁts) accruing
to these technologies over their full life
cycle, and to identify and prioritize
complementary changes in policy and
other investments that may be required
to help ensure that the government’s

environmental and other goals are
likely to be achieved as forecast. To
summarize: if our ultimate goal is to
abate emissions as rapidly and costeﬀectively as possible while laying the
groundwork for a green energy future,
as well as to advance ancillary goals that
will help to sustain this progress, such
as saving resources and creating green
jobs, then the picking winners approach
runs a considerable risk of failure. In
contrast, winner-neutral policies may
help us to realize our environmental and
ancillary goals as eﬃciently as possible.17
Finally, we advocate transparency in
the process of developing green energy
policies and laws. Because climate change
policies will require substantial trade-oﬀs
speciﬁc to each jurisdiction, we argue
that it is imperative that governments
be transparent in setting their goals and
priorities based on the best evidence
available, and be candid with the public
about the connections and potential
conﬂicts that may arise between these
goals and priorities. In particular, from
an administrative law perspective, we
suggest that it is incumbent upon the
executive to set clear goals and priorities
so as to provide adequate guidance to
administrative bodies in the energy
sector, as the mandates of these bodies
change to encompass a wide range of
social values.
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3. The Perils of Picking
Winners
Picking Technologies (Wind
Power)

A reliable
estimate of
the cost of
wind power,
compared
with other
sources of
energy, is
diﬃcult to
ascertain

In this section we review the costs,
environmental beneﬁts and potential for
job creation associated with generating
electricity from wind power.18 We close
with a comment on the question of
substitution – i.e. which resources wind
power will be displacing, and the value of
that displacement from an economic and
environmental perspective.
Setting aside hydro, wind power
is one of the most mature of the
currently available renewable energy
technologies. A recent review of
the literature estimating the cost of
producing electricity from wind power
concludes that a reliable estimate of the
cost of wind power, compared with other
sources of energy, is diﬃcult to ascertain
because of diﬀering assumptions about
which inputs should be included in the
cost of production and the appropriate
discount rates (associated with wind as
well as other power sources).19 Other
factors aﬀecting the cost will include
the level of market penetration of wind
power in a given jurisdiction and the
sophistication of the existing electricity
grid.20 But the quality of the resource
(i.e. the wind) and the cost of production
are the number one and two factors
aﬀecting the cost of wind power.21 The

Global Wind Energy Council (GWEC),
an industry body, and Greenpeace
International estimate the cost of wind
power at 6.3-9.5cents/kWh at high wind
speed sites, and 9.5-14.3cents/kWh at
low wind speed sites.22
While costs may be declining, and
because wind farms are capital intensive,
the viability of the industry relies to a
large extent on government subsidies
and policy certainty. The major national
investors in wind power are Denmark,
Germany and Spain. A brief prepared by
the consulting ﬁrm Bain & Company
suggests that four policy instruments
have combined to establish wind
turbine manufacturing (and associated
technological clusters) in these countries,
which together account for more than
half of the wind industry’s workforce
in the European Community: (1)
support schemes to reduce commercial
uncertainty (e.g. feed-in tariﬀs); (2)
investments in infrastructure, such
as grid improvements; (3) expedited
planning consents (e.g. single-window
approaches to the regulatory approvals
process); and (4) encouraging the
participation (economic and otherwise)
of local communities in the development
of wind farms (“generated either through
opportunities for participation in
ownership of wind farms or through
tax revenues paid to local authorities
by wind farms for tangible beneﬁts to
the community”).23 Similar policies are
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being adopted in North America.24
In terms of the environmental costs
and beneﬁts of wind power, GWEC
estimates that a wind farm can repay
its environmental costs (i.e. the GHG
emissions produced in the manufacture,
installation and servicing of the wind
farm over an average 20 year lifecycle)
within three to six months.25 It is often
said that after a wind farm is installed it
requires no fuel, but this is misleading.
Wind is an intermittent resource, which
raises two basic issues from a supply
management perspective: in order to be
a reliable source of power to the grid,
wind power needs backup or storage. In
terms of day-to-day back-up, from an
environmental perspective, wind would
ideally be paired with hydro which can
be “ramped” up and down quickly with
low GHG emissions. Dirtier forms of
back-up may oﬀset the environmental
beneﬁts of adopting wind altogether26
while other forms of power generation
(such as nuclear) are not suitable
for back-up at all. It is also possible
to “smooth” the supply of wind by
connecting geographically dispersed wind
farms to the electricity grid, although
the degree to which this is possible
depends on the quality of the resource
and the availability of appropriate sites.27
Connecting remote wind farms to the
grid will involve trade-oﬀs in terms of
the cost and quality of the resource.
Improved forecasting methods may also

make wind power more predictable and
therefore the supply of electricity from
wind farms easier to manage. In terms
of storage, whether the wind blows
when power is needed is a wholly sitespeciﬁc issue; where there is a mismatch
between supply and demand, the wind
resource is unusable because (as of yet)
there are no commercially viable means
of storing energy from wind farms, apart
from hydro-pump storage. Hydropump storage is relatively ineﬃcient,
new facilities are costly and whether
they are viable depends on the hydro
resource. Wind power that is not needed
can be sold to neighboring jurisdictions,
although whether this is possible will
depend on the quality of the integration
of the neighboring grids, may not be
cost-eﬀective, and may be impractical
where both neighbors are wind power
producers and both are looking for a
market for excess power. All of these
considerations weigh into the balance
both in terms of the economic cost of
wind power but also its environmental
impact, primarily because of the kinds
of power relied upon for back-up
and how much back-up is ultimately
required. On the negative side of the
environmental ledger, industrial wind
turbines may also have adverse impacts
on birdlife and other forms of wildlife,
farm animals, wetlands, and viewsheds,
and potentially adverse health eﬀects
on neighbouring residents arising from

Connecting
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wind farms
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in terms of
the cost and
quality of
the resource
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persistent exposure to low-intensity noise
and vibrations.28

Wind power
cannot make
a major
contribution
to baseload power
because it
generates
so little
electricity

In terms of job creation, we observe
that most of those employed in the
industry are employed in manufacturing
turbines, although the industry supports
labour associated with consulting and
siting and, to a lesser extent, installation
and maintenance;29 wind farms are
designed to be controlled remotely, with
minimal maintenance. The indirect
eﬀect of subsidies for wind power on jobs
may be negative or neutral. Subsidies for
wind power are usually ﬁnanced (directly
or indirectly) through higher taxes or
electricity prices, or both. Although
higher electricity costs are critical to the
success of conservation and eﬃciency
initiatives, these also put considerable
pressure on jobs in electricity-intensive
sectors; conversely, lowering the price of
electricity may increase consumption,
thereby oﬀsetting the environmental
beneﬁts of adopting renewables.30 In
response to these concerns, several
European countries have exempted
industry from higher electricity costs
associated with subsidies for renewable
energy; these exemptions may erode
the environmental beneﬁts of adopting
renewables.31
In summary, in a best case scenario,
wind may become cost competitive
with power from fossil fuels in the
medium term.32 In order to capture
the environmental beneﬁts of wind

power, in the best of all possible worlds
it would be paired with clean sources
of backup power, improvements to the
electricity grid and investments in R&D
for enabling technologies such as battery
storage. Over time, with improvements
in wind forecasting and storage capacity,
and advances in grid technology, wind
may become a reliable part of the
energy mix, including community and
home generation. The contrary view is
that wind power cannot make a major
contribution to base-load power because
it generates so little electricity – i.e. to
make a major impact one would have
to cover much of the country-side with
wind-turbines.33 With respect to peak
load power, the argument is that wind
power cannot be relied upon because
of its intermittency, which implies the
need for fossil fuel back-up generation
(as the current Ontario government
has apparently acknowledged, at least
implicitly, in directing the construction
of new natural gas generation plants to
replace existing peaking coal plants);
the only other alternative is better
integration with neighbouring markets
with hydro power and ideally noncoincident peaks (or stored hydro). Apart
from these broad conclusions, however,
the lesson we draw from reviewing the
literature is that whether wind will be
reliable, environmentally-friendly and
cost-eﬀective in the near term, in any
given jurisdiction, will depend on the
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wind resource itself as well as the existing
energy mix and sophistication of the
grid, including storage capacity and
prospects for regional integration.
In any event, in any jurisdiction, a
basic question that remains to be asked
(as with any other alternative source
of energy) is what forms of energy
generation is the green alternative
replacing and/or displacing? Where
investments in wind power promise
marginal environmental and economic
beneﬁts, this question becomes more
acute. For example, Ontario already
relies heavily on hydro and nuclear
power –sources of energy that are
desirable in terms of GHG emissions.34
Recognizing the downsides of relying on
nuclear power, we note that Quebec has
massive hydro resources. In the winter of
2008-2009, demand for energy dropped
suﬃciently to produce an energy surplus
in Ontario, which was sold to the
northern United States at a loss.35 In this
context, and in light of the province’s
ambitious carbon abatement goals,36
politicians in Ontario might choose to
prioritize investments in an enhanced
east-west electricity grid connection
between Quebec and Ontario (and
perhaps in the longer term, Manitoba,
Newfoundland and Labrador),37 rather
than forecasting substantial GHG
emissions abatements based on the
provision of subsidies for small-scale
renewable energy projects (among other

initiatives), especially absent compelling
evidence to demonstrate that the most
mature of these technologies, such
as wind power, are environmentally
friendly and cost eﬀective in Ontario.38
In particular, in an Ontario context
there are doubts about the costs of wind
power relative to conventional forms of
electricity generation; its likely impact on
carbon emissions in the province; its net
impact on employment in the province
(given its likely higher costs); and its
environmental and health impacts.39
Many of these issues have been cast
into sharp relief in a recent detailed
study by the Centre for Policy Studies
in Copenhagen, Denmark (CEPOS):
Wind Energy: The Case of Denmark.40
While proponents of wind power often
claim that almost 20 percent of Danish
electricity is generated by wind power,
in fact over the last ﬁve years only
about 9 percent of domestic electricity
consumption has been accounted for
by wind power, with the balance of
surplus power exported to Norway and
Sweden. Spot prices for exports are
substantially lower (often zero) than
the subsidized prices guaranteed to
Danish wind turbine operators whereas
imported balancing power from these
countries typically costs substantially
more. Wind power exported to Norway
and Sweden supplants largely carbonneutral electricity from hydro or nuclear
in the Nordic countries. To the extent

Ontario
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Based on
the total
subsidies
to the
Danish wind
industry,
the average
subsidy for
the 28,000
workers
employed in
this sector
equals US
$9,000 to
$14,000 per
year

that it has saved any carbon emissions in
Denmark, this comes as a subsidy cost of
about $124 per tonne of carbon – one
of the most expensive carbon reduction
strategies in the world.
In order to keep Danish industry
competitive, electricity to industry is
hardly taxed at all so that the disparity
between what householders and industry
pay for their electricity is very large –
Danish householders pay 2.5 times more
than Danish industry. Even before taxes,
the average consumer price for wind
generated electricity is 50 percent higher
than that from fossil fuel-generated
electricity.
Based on the total subsidies to the
Danish wind industry, the average
subsidy for the 28,000 workers employed
in this sector equals US $9,000 to
$14,000 per year. However, this average
subsidy does not reﬂect the actual cost
of the additional job creation. In most
cases, creating a job in the wind sector
has only moved that job from another
sector and not resulted in any additional
job creation. A very optimistic ball park
estimate of real net jobs created is around
10 percent of the total wind power work
force, or 2,800 jobs. In this case, the
actual subsidy for the additional jobs
created is US $90,000 to $140,000.
The study ﬁnds that the energy
technology sector in Denmark from
1999 to 2006 underperformed the
broader manufacturing sector in

Denmark by an average of 13 percent in
terms of value added. The study ﬁnds
that Danish GDP is approximately $270
million lower that it would have been if
the wind sector workforce was employed
elsewhere. The Danish Economic
Council concluded in a report in 2006:
“The wind power expansion in the
1990s is an example of a policy that was
unproﬁtable from society’s point of view,
even taking the economic advantages
that the wind business enjoyed into
consideration.” The CEPOS study
concludes: “Denmark needs a proper
debate and a thorough reappraisal of the
technologies that need to be invented,
developed, and costed before forcing the
country into a venture that shows a high
risk of turning into an economic black
hole.”
Similar conclusions have been reached
in a recent study focused on Germany,
Economic Impacts from the Promotion
of Energies: The German Experience
(Final Report), conducted by the
Rheinisch-Westfälisches Institut für
Wirtschaftsforschung (RWI).41 The
study ﬁnds that on-shore wind in
Germany requires feed-in tariﬀs that
exceed the per-kWh cost of conventional
electricity by up to 300 percent to
remain competitive. Wind power
subsidies may total USD $28.1 billion
for wind converters installed between
2000 and 2010. In 2008 the price markup due to the subsidization of green
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electricity was US 2.2 cents per kWh,
meaning subsidies account for about 7.5
percent of average household electricity
prices. The carbon abatement cost for
green power is approximately USD $80
per tonne.
The study also ﬁnds that while
employment projections in the renewable
energy sector convey seemingly
impressive prospects for gross job
growth, they typically obscure the
broader implications for economic
welfare by omitting any accounting
of oﬀ-setting impacts. These impacts
include job losses from crowding out
of cheaper forms of conventional
energy generation, indirect impacts on
upstream industries, additional job losses
from the drain on economic activities
precipitated by higher electricity prices,
and diverting funds from other, possibly
more beneﬁcial investments. Per
worker subsidies for renewable energy in
Germany run as high as US $240,000.
The study further suggests that
popular claims about the technological
innovation beneﬁts of Germany’s ﬁrst
actor status are unsupportable. In
fact, the regime appears to be counterproductive in that respect, stiﬂing
innovation by encouraging producers to
lock-in to existing technologies.
In conclusion, the study asserts that
while Germany’s promotion of renewable
energies is commonly portrayed in the
media as setting a “shining example

in providing a harvest for the world”,
instead the national ﬁrst mover provides
a cautionary tale of costly environmental
and energy policies devoid of economic
and environmental beneﬁts.
We ourselves caution against generalizing
too broadly and applying the lessons
of one jurisdiction to another without
close attention to context: as Tom Adams
observes, “[g]libly importing analysis
and conclusions from other jurisdictions
without examining the context
is regrettably the norm” in discussions of
wind power, in spite of the importance
of context – e.g. the quality of a given
jurisdiction’s wind resource, existing
energy mix, grid and grid integration.42
Nonetheless, these strong negative
opinions about the prospects for wind
power generation as a major alternative
source for base load power generation,
let alone peak load generation (i.e. as
distinct from a small-scale supplemental
source of energy) in Denmark and
Germany should serve as their own
form of caution to policymakers eager
to emulate the apparent success of
public subsidies for wind power in
these countries. In The Vanishing Face
of Gaia: A Final Warning, for example,
distinguished earth scientist James
Lovelock charges that “Europe’s massive
use of wind as a supplement to base-load
electricity will probably be remembered
as one of the great follies of the twentyﬁrst century”.43 In any case, it seems
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Biofuels
production
is heavily
dependent
on public
subsidies
and other
forms of
ﬁnancial
and
regulatory
support

reasonable to us to conclude on the
basis of evidence to date that promoting
wind power in any given jurisdiction
will involve important trade-oﬀs, in
terms of emissions abatement, job
creation and costs that are particular to
each jurisdiction. As we argue below,
these tradeoﬀs deserve close scrutiny
and should be reﬂected in the political
discussion over whether to oﬀer public
subsidies for wind power generation in
every jurisdiction. At a minimum, a
frank assessment of the costs and beneﬁts
may highlight potentially cleaner and/or
more economically productive and costeﬀective alternatives to wind power in at
least some jurisdictions, and will help to
ensure that any given set of policies will
yield the expected beneﬁts.

Picking Applications of
Technologies (Corn-Based
Ethanol)
In this section we review the costs,
environmental beneﬁts and potential for
job creation associated with producing
biofuel (ethanol) from corn, while
emphasizing the role that subsidies have
played in creating a market for this
form of biofuel and the political cost of
reducing or eliminating these subsidies
in light of widespread reliance on these
subsidies by agricultural producers.
There are three basic categories of
biofuels, which are used as an additive or
alternative (in specially designed engines)

to conventional fossil fuels: ethanol
produced from sugars and starches in
cereal crops (such as corn, sugar cane
and sugar beet); “second generation”
ethanol, which is not yet commercially
available, produced from cellulosic
material (such as crop waste, wood and
grasses); and diesel made from fatty acids
(i.e. vegetable oils and animal fats, such
as soybean, rapeseed and other vegetable
oils, and used frying oils). Biofuels are
extremely costly to produce, owing to
the relatively low energy density of the
feedstock and the vast amount of it that
is required to produce useable quantities
of fuel. Added to these basic costs is
the expense of producing, transporting,
storing and distributing the fuel, and
the specialized infrastructure that is
needed to do all of these things (biofuels
are reﬁned in coal or gas plants, but the
ﬁnished fuels cannot be handled in the
same way as conventional gas or diesel).44
The costs of producing ethanol may be
partly oﬀset by the sale of byproducts
such as vegetable oil and livestock
feed.45 As a consequence of its high cost,
biofuels production is heavily dependent
on public subsidies and other forms of
ﬁnancial and regulatory support. The
OECD describes three main categories
of support:46 (1) budgetary support
measures, i.e. supports that directly
aﬀect the public budget, such as tax
breaks and spending measures targeted
at producers, retailers or consumers,
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which may be available at every stage of
the supply chain;47 (2) blending or use
mandates, which are generally neutral
for public budgets, but result in higher
fuel prices for consumers; and (3) trade
restrictions, which also result in higher
fuel prices for consumers. Considering
the degree of public support required to
produce biofuels, a common method of
evaluating their cost is to calculate the
cost per unit of fossil energy or GHG
avoided.48 The OECD estimates that (as
of 2008) budgetary support, mandates
and trade restrictions had reduced net
GHG emissions and fossil fuel use (in
most transport sectors) by less than 1%
of their respective totals, at a rough cost
of between US$0.80 and $7 per litre of
fossil fuel avoided.49 In the Canadian
context, a recent estimate concludes
that ethanol from corn requires between
$0.50-0.70 per litre in subsidies to
avoid a litre of energy produced from
fossil fuels: “enough to purchase
the displaced fuels with the subsidy
alone”.50 The OECD also emphasizes
the broader impact of these policies.
While cautioning that the medium-term
impacts on agricultural commodity
prices should not be overestimated,
the report concludes that “future
policy developments matter: with full
implementation of the recently enacted
US Energy Independence and Security
Act and the currently proposed new EU
Directive for Renewable Energy, close to

20% of global vegetable oil production
and more than 14% of world coarse
grain output could shift to biofuels
production” with a corresponding eﬀect
on global food prices, biodiversity and
other environmental consequences.51
We note, further, that trade restrictions
protect domestic suppliers and producers
of biofuels at the expense of lower-cost
alternatives from abroad and may have
the eﬀect of limiting the development of
alternatives domestically.
The basic proposition in favour of
biofuels, from an environmental
perspective, is that the feedstock absorbs
from the atmosphere about the same
amount of carbon dioxide that it releases
when it is burned as fuel. Whether this
is accurate or not depends on the energy
density of the feedstock, how and where
it is cultivated, how it is reﬁned into fuel,
and how it is consumed (the “lifecycle”
of the fuel). There is considerable debate
over how to calculate the environmental
impact of the lifecycle of diﬀerent
feedstocks.52 At a basic level, because
of the relatively low energy density of
biofuels, a great deal of land is required
for feedstock production; environmental
impacts associated with production
thus include nutrient and pesticide
runoﬀ. Fossil fuels are necessary for the
cultivation and reﬁnement of biofuels,
and the transportation of biofuels
once they are reﬁned. The cultivation
of feedstocks for biofuels worldwide
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also has signiﬁcant consequences for
biodiversity as well as the displacement
of food production. Some scholars
argue that the environmental cost of
biofuels should include “indirect landuse change”, meaning deforestation (the
destruction of valuable carbon sinks)
in other parts of the world.53 In terms
of consumption, the GHG emissions
produced in burning biofuels depends on
the blend. Some of these considerations
may be mitigated, as follows. In terms of
energy density, and overall environmental
impacts, cellulose-based biofuels show
considerable promise, but none are yet
commercially available.54 The same is
true (to a greater and lesser extent) of
the broad range of “second generation”
biofuels currently being proposed – a
term encompassing everything from
biofuels made from crops grown on
degraded or non-ideal farmland to
biofuels made from plant wastes or
specially designed crops. In terms of ﬁrst
generation biofuels, the OECD estimates
that ethanol produced from sugar cane
(the dominant feed stock in Brazil) can
be 80% cleaner than conventional fossil
fuels, but this eﬀect is substantially oﬀset
by the extent of deforestation involved in
clearing land for sugar production. By
contrast, ethanol produced from corn,
which is overwhelmingly favoured in
North America, is generally less than
30% cleaner than traditional fuels.55
Ethanol produced from wheat, sugar

beet or vegetable oils fall between these
extremes, and may be anywhere from 30
to 60% cleaner than ordinary fossil fuels.
In any case, as we have noted, the same
broader environmental impacts (such as
deforestation) are associated with each of
these alternatives.
Taking these considerations into account,
the question of how governments
evaluate the environmental impact of
biofuels policies becomes integral to
the policy discussion. In the United
States, under the Energy Independence
and Security Act (EISA, 2007)56 the
Environmental Protection Agency
(EPA) is required to establish mandatory
lifecycle GHG reduction thresholds for
renewable fuels (renewable fuels need
to show a 20% improvement in GHG
emissions over standard fuels). With
respect to ethanol, the EPA has recently
proposed, for discussion, a variety of
possible methods for conducting the
lifecycle analysis.57 In particular, the
EPA estimates that, over a 30 year
lifecycle, ethanol produced from corn
will be between 5% and 35% dirtier than
conventional fossil fuels (depending on
whether the ethanol is produced using
natural gas or coal); over a 100 year life
cycle, the Agency estimates that ethanol
produced from corn will be between
13% and 16% cleaner than conventional
fossil fuels58 – a meager achievement
and, in light of the proposed time frame,
essentially meaningless.59 A striking
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implication of these estimates is that
under neither scenario would corn-based
ethanol be approved as an alternative
fuel under EISA. Nonetheless, under
proposed rules 15 billion gallons of
“ﬁrst-generation” biofuels – almost
double the most recent annual output of
the industry – would be exempted from
the approvals process, regardless of their
emissions.60
A recent review of public support for
biofuels in Canada, conducted for
the International Institute for Sustainable
Development (IISD), concludes that “the
Canadian federal government’s rationale
for supporting biofuels is predicated on
there being net environmental beneﬁts
from this approach” and that “the
broader suite of environmental impacts
that might arise from accelerated biofuels
production is not currently taken into
account in Canadian policies.”61 By
contrast, the report notes that British
Columbia includes environmental
criteria in its assessment of requests
for support, and that Quebec has
“turned away from support for ethanol
production from corn and instead is
focusing on cellulose ethanol production
from its forest and household waste.”62
The province of Ontario subsidizes
production through the Ontario Ethanol
Growth Fund (OEGF) and has in place
a 5% ethanol mandate for gasoline.
In terms of environmental impacts
of support for biofuels, the Ontario

Ministry of the Environment states on
its web site that “[r]egulating the use of
ethanol in gasoline will lead to cleaner
air in Ontario and play a key role in
reducing greenhouse gases”, and that
“Ontario’s 2007 target for ethanol will
reduce annual greenhouse gas emissions
by about 800,000 tonnes, equivalent to
removing 200,000 cars from the road”,
with no mention of the potential tradeoﬀs involved.63
Subsidies and other forms of ﬁnancial
and regulatory support for corn-based
ethanol in North America are popular
because they enable politicians to
associate existing resources (farmers
and farmland) with something they
can characterize as green energy
technology and the creation of green
jobs. The consequences of this support
provide a cautionary example of the
trade-oﬀs involved in support for early
generation technologies that may do
more harm than good, economically and
environmentally, when their full lifecycle
is taken into account, locally as well as
globally. The biofuels case provides a
dramatic example of the environmental
cost of politically saleable policies that
obscure their true social cost, as well as
the opportunity cost of ﬁnding other
ways to achieve social goals. In the best
case scenario the advantage of producing
ethanol from corn are marginal, from
an environmental perspective; by
comparison, the advantages of producing
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ethanol from other crops are substantial.
Tacit acknowledgment by policy-makers
of these considerations is implied by
the trade measures that have been
taken in the U.S. to protect domestic
producers of corn-based ethanol
from producers of sugar cane-based
ethanol in Brazil – notwithstanding the
environmental costs of both forms of
production. Meanwhile, it is unlikely
that governments in North America will
reverse course, except in modest ways,
given the power of farmers’ lobbying
groups and their vested interest in
ethanol production and reﬁnement.
As we have seen, the United States is
“grandparenting” corn-based ethanol
production regardless of lifecycle
accounting. Other governments also
appear to be changing course, in modest
steps. In Ontario, the current premier
suggested, during the most recent
provincial election campaign, that he
would raise the ethanol mandate for
gasoline from 5% to 10% by 2010,
but this has yet to happen – it has been
suggested, because of the environmental
impact.64

Picking Products (the Chevrolet
“Volt”)
So far we have provided a preliminary
basis for evaluating the potential value of
subsidies for a speciﬁc, currently available
green energy technology (wind power)
as well as a speciﬁc form of green energy

technology (corn-based ethanol), in
order to highlight the tradeoﬀs that may
be involved in the decision to subsidize
these in a given jurisdiction; in closing
we note that governments may also
choose to subsidize speciﬁc green energy
technology products. In the spring of
2009, for example, the government of
Ontario announced its goal to ensure
that one in twenty passenger vehicles
in the province are electric by the year
2020 (“1 in 20 by 2020”).65 To further
this goal the province has announced
a lucrative rebate (up to $10,000)
for consumers who purchase a plugin hybrid or battery electric vehicle,
beginning in the summer of 2010.66
These speciﬁcations however, are so
narrow as to apply to only one currentlyavailable product, the Chevrolet “Volt”.67
Although competing automakers have
plans to develop similar vehicles, the
political “optics” of the announcement
were unmistakable: the premier
announced the rebate while standing in a
Chevrolet dealership.68 A variety of other
measures the government is proposing to
encourage adoption of electric vehicles is
largely in accord with the winner-neutral
approach that we favour.69 Nonetheless,
the government’s decision to subsidize
a single product in spite of all other
alternatives is highly problematic.
Moreover, as one commentator has
observed, while “[e]lectric vehicle
technologies are an incredibly exciting
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development in the automotive sector
and could be a very signiﬁcant part of its
future”, these funds could be channeled
into an array of broader research into
“any and all technologies that could yield
a greener automotive sector”,70 or even
by providing rebates for fuel-eﬃcient
vehicles, more broadly deﬁned (the same
commentator asserts that “[f ]or half the
price of a subsidized plug-in, a consumer
can buy dozens of other vehicles that
oﬀer exceptional fuel eﬃciency, are
guaranteed to last 15 to 20 years and
have a very well-deﬁned and low-cost
maintenance cycle”).71 Finally, if the
policy is predicated upon or designed
to anticipate a quid pro quo between
automakers and the province, which
is heavily reliant on (and invested in)
automotive manufacturing,72 this may
never be fulﬁlled; at the very least, the
government is reported to have secured
no commitments from GM to build the
Volt in Ontario.73
In any case, regardless of doubts about
the merits of a particular technology
(the same commentator questions the
cost and performance of currentlyavailable electric cars),74 we close with
a larger question. We have suggested
that, in theory, green policy choices
(conservation initiatives, price signals and
technology policies) can provide strong
positive reinforcement for each other as
well as the overarching goals of policymakers (curbing emissions, fostering

innovation and protecting domestic
interests in the transition to a “green”
economy) but that, in practice, policy
choices inevitably involve tradeoﬀs. Our
discussion of wind power and corn-based
ethanol provide a basis for evaluating
whether subsidies for these technologies
and applications, respectively, are
providing cost-eﬀective support in terms
of any of these policy goals. Productspeciﬁc subsidies provide a dramatic
example of the same quandary. All of
these forms of support invariably reﬂect
political calculations and merit close
scrutiny for the beneﬁts and tradeoﬀs
that they embody, so that apparently
green political commitments – express
and implied – do not provide cover for
substantively regressive politics. In the
next Part, we will describe an alternative
approach to balancing these over-arching
policy goals that will involve winners as
well as losers, except that the winners and
losers cannot be identiﬁed in advance.
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4. A Winner Neutral
Approach
The Stern Review (among other
policy documents) advocates subsidies
for commercialized clean energy
technologies.75 We note, however, that
a common posture among governments
is to characterize increased production of
renewable power as a proxy for cutting
emissions, or a goal in its own right,
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without being forthcoming about the
degree to which any given increase in
renewable power is expected to cut
emissions, lay the foundation for a low
carbon future, and create green jobs.
We have attempted to demonstrate,
in Part 2, that we cannot assume that
any given increase in renewable power
is necessarily doing all of these (or,
as the case may be, any of them). In
the next Part we stress the need for
transparency in the policy and legislative
development process, for these very
reasons. In this Part we suggest that, as
a matter of default, subsidies designed
to increase renewable power should be
evaluated against winner-neutral policy
instruments and, if adopted, designed
in a relatively winner-neutral way, so
that market forces can determine which
technologies will achieve social goals at
a reasonable cost within the frameworks
that governments can establish. Where
the government chooses more intrusive
measures to increase renewable power
(for example, to take advantage of an
opportunity to become a market leader),
we stress the importance of being clear
about the trade-oﬀs introduced by these
measures. Otherwise, we caution that
ﬁscally progressive policies (subsidies
for renewables) may end up masking
fundamentally regressive positions
(providing opportunities for rent-seeking
at the expense of social goals) while
reducing future policy ﬂexibility. In the

remainder of this Part we provide a brief
overview of the theoretical and practical
bases for the major winner-neutral
policy options that governments have at
their disposal: price signals; investments
in R&D and the commercialization
of innovative technologies, via direct
support and through support for venture
capital; and investments in smart
infrastructure. We also highlight the
potential of electricity market integration
to match supply and demand. We close
with a discussion of how, in any event,
subsidies can be designed in a relatively
winner-neutral way.

Price Signals
A full discussion and comparison of
cap-and-trade regimes and carbon taxes
lies beyond the scope of this paper.76
We adopt a common shorthand for
comparing them: that cap-and-trade
regimes provide emissions certainty by
placing a legal limit on emissions (with
some uncertainty around the prices)
while taxes provide price certainty
(with some uncertainty around carbon
abatement). What this means in
practical terms is that cap-and-trade
establishes a market for carbon emissions
abatement – not its proxies (i.e. uptake
of renewable energy technologies) –
while carbon taxes are credited with
raising awareness among consumers of
carbon emissions associated with their
activities and changing their behaviour.
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We also note that proponents for
both approaches claim that one or the
other can be designed in a way that is
comparatively more simple, transparent,
and easy to compare across international
borders, and diﬃcult to manipulate
within them.77 Opponents of taxes
complain that they are complex to
design and easy to manipulate (because
they are inherently diﬃcult to design
and – as a related matter – vulnerable to
loopholes). Proponents of taxes claims
they are simple to design (we can tax a
small number of upstream polluters),
comprehensive (because they cover the
entire economy) and clear (both in
providing a stable price on carbon and
a reliable revenue stream that can be
earmarked for oﬀsetting tax reductions
or public expenditures – in comparison
with the ﬂuctuating prices and revenues
associated with cap-and-trade). Carbon
taxes can be taken into account in
setting carbon tariﬀs at international
borders – although they will create
trade frictions.78 Proponents of the tax
approach argue that they are the only
appropriate way to force consumers
to internalize the shift in perspective
necessary to achieve emissions targets,
while opponents characterize them as
a distraction from the work of swiftly
reducing emissions. Cap-and-trade
schemes may also be criticized for being
complex to design and administer,
likely to foster consumer backlash in

response to rising energy costs, and easily
manipulated because new permits can
be issued to lower prices. Cap and trade
schemes provide a basis for generating
revenues from auctions of permits, but
in reality some detractors argue that
they provide an opportunity for political
horse-trading in the initial allocation of
permits. Regardless, as Paul Krugman
observes, how the permits are initially
allocated has distributional eﬀects but
makes little diﬀerence in terms of the
long-term environmental outcome.79 In
the international context, cap-and-trade
approaches are championed as providing
a clearer basis for harmonization of
approaches on an accountable basis.
Many scholars advocate a combination of
both approaches.80

Direct and Indirect Public
Investments in R&D (and other
stages of development)
To make the case for public investments
in research and development we
begin with a brief review of the stages,
beginning with basic research and
development, of commercializing clean
energy technology; the risks associated
with each stage; and the corresponding
availability of public and private funding
at each stage.81 The basic progress from
R&D to commercialization of new
technologies is commonly broken into
ﬁve stages, beginning with three stages
of R&D (fundamental research, applied
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research and technology development
and demonstration) followed by two
stages of product commercialization
and market development (these stages
involve the design and expansion of
commercialization capabilities and the
proof of operational and economic
models for commercialization,
and ﬁnally a process of scaling up
production in order to drive and meet
market demand).82 At each stage of
the process, companies seek diﬀerent
sources of funding (according to the
type and degree of risk at each stage:
technological in the early stages,
operational in the later stages, with
ﬁnancial and market risks varying
throughout the process), and their
managers and investors develop diﬀerent
skills and competencies. Funding at the
ﬁrst two stages of R&D are generally
provided by governments, sometimes
with a focus on fostering relationships
among researchers and entrepreneurs in
innovation “clusters” (centers of research
and commercialization).83 At the ﬁnal
stages of research (i.e. development &
demonstration) and during the early
commercialization stages, public equity
markets, angel investors, and venture
capital (VC) ﬁrms begin to enter the
market, joined by banks and private
equity ﬁrms in the ﬁnal stages of
commercialization.84 In the remainder
of this section, we will set out two basic
means of providing public support for

R&D and commercialization: funding
for R&D and support for VC ﬁrms to
make early-stage investments.
The importance of public funding
for basic research, on one hand, and
pilot projects, on the other, cannot be
overstated. The U.S. Energy Secretary
Steven Chu, for example, has declared
that, in terms of technology policies,
we require “Nobel-level breakthroughs”
in critical areas (in particular, electric
batteries, solar power and the
development of new crops that can be
turned into fuel).85 By way of further
example, in a recent letter to U.S.
President Barack Obama, 34 Nobel
Prize winners underscored this point,
reminding the president that “stable
R&D spending is not a luxury. It is in
fact necessary because rapid scientiﬁc and
technical progress is crucial to [reducing
greenhouse gases at an aﬀordable cost]”.86
In particular, the scientists expressed
concern that, in spite of the president’s
stated commitment to establish “a Clean
Energy Technology Fund of $150 billion
over ten years that could be funded from
receipts collected from a greenhouse
gas cap and trade program”, the capand-trade bill that was proposed in the
spring of 200987 “provides less than one
ﬁfteenth of the amount [the president]
proposed for federal energy research,
development, and demonstration
programs” and “provides no stable,
speciﬁc funding for sustained research” in
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the Department of Energy.88 Moreover,
in a recent report proposing a clusters
model for national investments in
research, the Brookings Institution notes
that “the [U.S.] federal government
spends less than 1 percent of its R&D
budget on energy—a level less than oneﬁfth of expenditures in the 1970s and
1980s”.89
Canadian entrepreneurs face an array
of opportunities for public investment
but on a modest scale.90 In spite of
the diversity of opportunities, the
overall commitment to R&D funding
in Canada, and province by province,
is relatively modest. For instance,
Sustainable Development Technology
Canada (SDTC),91 established by the
federal government in 2001 to become
“the primary catalyst in building a
sustainable development technology
infrastructure in Canada”,92 controls
just over $1 billion in funding that is
strategically directed, with nearly half of
the funds earmarked for next-generation
biofuels projects.93 This support is
targeted at the technology development
and demonstration phase of R&D (from
pilot to full scale projects), otherwise
known as the “pre-commercial” gap
in funding, and these investments
are leveraged with other sources of
investment, primarily private.94
Governments can also support private
R&D by participating in the venture
capital (VC) market, through “funds

of funds” – that is, by investing in
VC funds that invest, in turn, in
clean technology companies. Indeed,
although clean energy technology is the
fastest-growing area of venture capital
investment worldwide,95 and early stage
investments are a substantial focus of the
market,96 diﬀerent jurisdictions exhibit a
variety of gaps in ﬁnancing, depending
on factors such as the direct and indirect
involvement of the government in the
VC market, tax policy, the regulatory
environment and other incentives for
investment, the presence of a highly
skilled and educated workforce,
proximity to large and growing markets,
and the size of the local market. A 2005
survey report prepared for a number of
Canadian government agencies stressed,
above all, the role of skills within the
industry – in VC ﬁrms as well as their
target companies – and the importance
of access to capital, noting the relatively
small number of active and eﬀective
early-stage VC funds in Canada, both
in absolute terms as well as in terms of
the pool of co-investors necessary to
bring venture-backed ﬁrms through
their successive stages of development.97
Governments have an important role to
play in both respects – by fostering skills
development in the industry,98 and by
helping to ensure that there is suﬃcient
capital depth in the market. The
government can do so with tax policies
designed to encourage investment as
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well as partnerships among investors
(domestic and international),99 and by
investing in VC funds at arms-length,
through funds of funds. Ontario already
is involved in the VC market in the form
of Labour Sponsored Venture Capital
Corporations (LSVCCs); we note that
this choice of investment vehicle may
involve substantial downsides100 and
should be distinguished from “pure”
funds of funds, such as the Teralys
Capital Fund, recently established in
Quebec.101

Public Investments in
Infrastructure
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We have suggested that winner-neutral
investments can provide powerful spurs
to market activity in the clean technology
industry. The energy infrastructure
market provides perhaps the most
pressing example of the kind of winnerneutral approach we are advocating.
The value of infrastructure, in general,
in terms of economic development, is
well documented.102 Its value in terms
of laying the groundwork for a green
economy is essential. In the near future,
energy eﬃcient systems may have the
potential to interact with each other to
sustain the world’s energy needs with
close to zero emissions. Energy eﬃciency
will be optimized in the design and use
of the spaces that we live and work in,
and a “smart” electricity grid will enable
utilities to monitor and control energy

consumption according to household
preferences (through the manipulation
of the energy use of “smart” appliances),
and to sell electricity to consumers
as well as to buy it back from them
(for example, by drawing power from
household solar arrays, mini-windmills
and the plug-in charges of electric car
batteries).103
The Ontario “Smart Grid Forum” (an
initiative of the province’s Independent
Electricity System Operator [IESO]),
has proposed a range of measures that
the Ontario government can take to
hasten this transformation, beginning
with shaping the market through
legislation, regulation and other
measures to create incentives that will
accelerate the deployment of smart grid
technologies.104 Depending on the
regulatory environment, this will involve
a complex set of measures to establish
lines of authority and accountability
for new energy generation, distribution
and storage plans.105 In addition, large
public investments in R&D will be
required, in partnership with regulatory
agencies, centres of research and the
private sector, to bring smart grid
technologies to market: technologies that
optimize the energy eﬃciency of existing
equipment as well as new, more eﬃcient
equipment; technologies that provide
information about and inﬂuence volume
and patterns of consumption (smart
meters, consumption management
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systems); smart-grid technologies; as
well as real-time pricing of electricity,
including its environmental costs.106 In
the near term, a recent report by the
Ontario Centre for Environmental
Technology Advancement (OCETA)
notes that major demand drivers for the
energy infrastructure market are energy
conservation initiatives, energy prices,
equipment rebates and incentives and
power distribution network upgrades.107
The OCETA Report states that “Ontario
businesses spent approximately ﬁve per
cent of their capital budgets in 2006
… on equipment and machinery to
improve energy eﬃciency”108 and that
almost 30 per cent installed or improved
their energy eﬃciency systems.109
Nonetheless, almost 70 per cent reported
“insuﬃcient” ROIs (citing the high cost
of equipment and lack of ﬁnancing) as
a barrier to adopting clean technologies;
as the Report notes, “[g]iven the highly
competitive price of electricity in
Ontario, these barriers may come down
as equipment costs decline and with
more aggressive vendor ﬁnancing”.110

Market Integration
Electricity markets are reasonably well
integrated in some parts of Europe,
although this is not uniformly true;
electricity grids in North America,
in contrast, are generally poorly
integrated.111 This balkanization is
in part a legacy of their historical

development, where electricity sector
development and regulation fell largely
within the jurisdiction of states or
provinces and were often viewed as
instruments of local industrial promotion
strategies. In a recent overview of
the integration issues, Richard Pierce,
Michael Trebilcock and Evan Thomas
credit
some combination of the following
factors: political reluctance to shared
control over a politically sensitive
sector of the economy; opposition
from entrenched interests that may
be worse oﬀ following integration;
strategic behaviour by governments
negotiating the terms of integration;
and the transaction costs inherent
in large-scale integration that may
require expansion of cross-border
transmission capacity, increased
coordination of system and market
institutions and sharing of jurisdiction
over a market spanning internal
and international boundaries.112
Pierce et al. note that, from an economic
perspective,
greater integration can increase
the gains from specialization and
exchange; reduce the distortions in
the economy created by the exercise
of market power in electricity
markets; improve economic signals
for consumption and investment; and
reduce the costs created by the existence
of multiple sets of institutions.113
In addition to these beneﬁts, “integration
can reduce the cost of maintaining
reliability”.114 Putting this in context, we
suggest that better regional integration
of electricity markets, coupled with the
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other measures discussed in this Part,
hold out substantial potential for more
eﬃcient and environmentally-friendly
forms of electricity generation. For
example, if regulators across Canada
were to set domestic electricity prices
equal to their opportunity costs in
surrounding markets (as we do with oil,
natural gas, and other commodities),
this would induce Canadian consumers
of electricity to reduce their demand to
its eﬃcient levels (with rebates for lowincome consumers), and permit hydroabundant provinces such as Ontario
and Newfoundland and Labrador to
join B.C., Manitoba and Quebec in
exporting clean electricity to the U.S.
at a substantial proﬁt, reducing the
much higher incidence of fossil-fuel
electricity generation in the U.S. and
hence GHG emissions in North America
more generally.115 If the U.S. and
Canada were to impose carbon taxes or
a well-designed cap-and-trade system
(as both countries are contemplating,
nationally and sub-nationally), our
comparative advantage in producing
and exporting green energy would be
even more strongly accentuated. In light
of the stakes involved – environmental
and economic – it is indeed worth
asking how any jurisdiction can justify
the goal of remaining self-suﬃcient
in terms of electricity where it lacks
abundant renewable resources that can
be exploited to meet the policy goal of an

environmentally responsible and costeﬀective system.

The Role of Subsidies
In a comparative review of policies
designed to encourage the generation
of renewable energy source electricity
(RES-E), David Duﬀ and Andrew
Green conclude that straightforward
subsidies (i.e. grants, loans, tax credits
and deductions)116 are the most common
approach,117 followed by implicit
subsidies in the form of guaranteed,
preferential price regimes, or Feed-in
Tariﬀs (ﬁnanced from user fees or general
tax revenues),118 or, in the alternative,
regulated quantities (subsidized through
taxes paid by consumers or levies on
utility companies that fail to meet their
quotas, or by higher electricity prices).119
Procurement (i.e. purchasing by the
government)120 and tax policies121 have
been adopted in some jurisdictions
to complement these approaches, but
subsidies remain the primary instrument
for increasing RES-E. Subsidies may be
complemented by expedited approvals
processes.122 These approaches have
had a dramatic eﬀect on the supply of
RES-E; nonetheless, we note that they
have not necessarily had a signiﬁcant
impact on GHG emissions.123 Duﬀ
and Green highlight two situations in
which subsidies and regulated price and
quantity policies have proven to be “not
particularly eﬀective” in environmental
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terms: “if they decrease electricity prices
or crowd out relatively low emission
sources such as natural gas”.124 As Duﬀ
and Green observe, “[c]limate change
policy should be focused on reducing
emissions of greenhouse gases, not
increasing the generation of RES-E for
its own sake”.125
In this section we observe that
subsidies can, in theory, be designed
and deployed in a winner-neutral way.
Broadly speaking, policy-makers generate
incentives by imposing penalties (taxes)
or oﬀering “bribes” (subsidies). In
theory, in terms of outcomes, there is
no distinction between these; a subsidy
can replicate the eﬀect of a tax, and
vice versa. In practice, in terms of
distributional eﬀects, the diﬀerence
between these instruments is who pays
for them. This may involve practical
as well as political considerations.
For instance, it may be diﬃcult to
justify, politically, providing payments
to companies to reduce their GHG
emissions, rather than taxing them.
Conversely, it may be politically palatable
to provide payments to private actors
engaged in the development of clean
energy technologies. In any event, in
terms of inputs, from a technological
perspective, we note that taxes and
subsidies directed toward outcomes
rather than inputs would be completely
winner-neutral. That is, rather than
subsidizing the take-up of speciﬁc

technologies as a proxy for GHG
emissions abatement, we could provide
payments to market players who achieved
the desired outcomes – emissions
abatements. Subsidies for outcomes
rather than inputs would complement
the other winner-neutral investments we
are proposing. Where policy-makers are
committed to subsidizing the installation
of renewable energy power generation
projects as such (despite our serious
reservations about such policies), one
means of doing so without favouring
one form of clean power generation
over another would be to mandate a
“renewable portfolio standard” (RPS)
for utility companies (requiring a
proportion of their power generation
overall to come from renewable
sources)126 or to put out competitive
public tenders for new construction of
power generation projects which favour
the most cost-eﬀective clean forms of
power generation.127 For example, we
note that Ontario appears to have been
overwhelmed by the take-up of its oﬀer
of a ﬁxed 20-year feed-in tariﬀ for wind
projects under recently revised legislation
(described in more detail, below).128
Given the apparent over-supply of
projects, a competitive auction obviously
seems preferable so as to elicit the leastcost supply of the quantity of renewable
capacity desired.
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5. Who Decides and
How?

We would
institutionalize
periodic public
reviews of
renewable
energy policy
to ensure that
whatever policy
approach
is adopted
reﬂects the best
information
currently
available

The starting point for our discussion
has been the way that renewable energy
policies (conservation initiatives, price
signals and technology policies) may
conﬂict with each other as well as the
overarching goals of policymakers –
curbing GHG emissions, fostering
innovation, and protecting domestic
interests in the transformation to a green
economy. We have discussed potential
sources of these conﬂicts and policy
approaches that may exacerbate or
mitigate them. In this Part we discuss,
along the same lines, the procedural
dimensions of policy- and law-making in
the renewable energy context. Because
of the pace and unpredictability of
technological change, and because
of the distorting eﬀect of political
considerations on policies and priorities
among policies, we would institutionalize
periodic public reviews of renewable
energy policy to ensure that whatever
policy approach and set of choices within
that approach is adopted reﬂects the
best information currently available on
emerging technologies and comparative
experience.129 Beyond this, we emphasize
the importance of transparency in the
process of developing renewable energy
policies, so that the public can hold
politicians accountable for the priorities

that their policies reﬂect, and the
importance of establishing clear goals
and guidelines for the administrative
bodies in the energy sector that will be
involved in implementing renewable
energy policies, so that these bodies are
able to discharge their responsibilities
in line with the basic principles of
rationality and fairness that underlie
administrative decision-making.130
A striking illustration of the need for
transparency in the policy and legislative
development process emerges in the
contrast between two such processes
currently underway in the United
Kingdom and Ontario.131 The UK’s
Renewable Energy Strategy Consultation
(the “Consultation”)132 follows the UK’s
commitment to increase its production
of energy from renewable energy
sources to 20 per cent by 2020.133 The
Consultation, published in September
2008,134 set out a variety of possible
means to reach the government’s goals
in the context of a comprehensive
policy framework,135 through a detailed
examination of policies directed at
conservation, centralized electricity,
heat, distributed electricity, transport
and bioenergy. The document reviews
the role of innovation, the beneﬁts of
conservation to business and the wider
impacts of policy choices. Speciﬁc
consultation questions associated
with each set of possible policies are
included in an appendix.136 In terms of
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the substance of the consultation, the
document (1) highlights the fact that a
number of policies are already in place;
(2) sets out a range of alternatives for
action, some of which may contradict
policies that are already in place; and
(3) explores the trade-oﬀs among
the possible alternatives. Indeed, the
consultation is explicit that “[m]eeting
the UK’s share of the renewable energy
target will involve diﬃcult trade-oﬀs
and costs.”137 In contrast, the Ontario
Green Energy and Green Economy Act138
consultation process was introduced
in the context of a merely nascent
policy framework;139 it consisted of the
circulation of a draft Act for discussion,
with no background research paper
to focus discussion and legislative
committee hearings. At the close of
the consultation period, a handful of
amendments were announced140 and
the Act was passed with substantive
regulations still to be circulated for
discussion.141 The absence of a policy
paper or background published research
review in Ontario is particularly
troubling because in crucial respects, we
suggest, the government is not being
forthcoming about the match between
the Act’s speciﬁc goals and its provisions,
and the trade-oﬀs among these goals,142
in particular by failing to set out the
links between increased RES-E and
GHG emissions abatements.143
These problems are thrown into sharp

relief in the context of the changing
mandate of administrative bodies,
which brings us to our ﬁnal point,
again using Ontario as an example.
The natural gas and electricity sector
in Ontario comprises primarily public
but also private power generation and
distribution companies and transmission
operators, all of them subject to the
regulation of the Ontario Energy Board
(OEB), which acts as an independent
administrative tribunal.144 The historic
mandate of the OEB has been to protect
consumers with respect to the price,
reliability and quality of electricity; this
mandate has been enlarged to include
regulation in the public interest,145 and
the Green Energy and Green Economy Act
revises this mandate further to include
the promotion of renewable energy
projects, among other goals.146 In spite
of these developments, commentators
have criticized the government for
failing to provide clear guidance to the
OEB as to how it should rank or weigh
competing social values under the Act.
In submissions before the legislative
committee that considered the Bill, the
Ontario Bar Association (OBA) notes
these deﬁciencies along with others that
raise basic concerns as to the capacity
of the OEB to discharge its obligations
in a manner that conforms to the basic
process values of administrative law,
let alone in a manner that reﬂects its
reformed mandate. The OBA observes
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that the Bill adopts an “expansive
deﬁnition of ‘environment’ … which
includes diverse and at times competing
elements [that] may bring signiﬁcant
uncertainty to the renewable energy
approval process”;147 a broad set of
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whether “a
renewable
energy
project
makes
sense in
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relationship
with other
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exemptions from planning and other
approvals processes for renewable energy
projects that may raise the question, in
any given case, whether “a renewable
energy project makes sense in terms of
its relationship with other land uses”;148
a “unique” appeals process according
to which “[i]t is unclear how the new
approvals will be reconciled with existing
common law and property rights, such
as the law of nuisance”;149 and a lack of
transitional and operational concepts (i.e.
grandfathering clauses).150
These deﬁciencies take on special
signiﬁcance when it is recognized, as
former counsel to the OEB George
Vegh has argued, that “[i]n order to
maintain eﬀective regulation, and
economic credibility, the OEB will have
to articulate principled approaches to
dealing with [social and environmental]
values”, which it has historically dealt
with “as peripheral issues that could be
addressed on a discretionary basis”.151
Vegh cites three basic challenges in this
process: ﬁrst, “the Board will have to
reconsider the application of some of
its major approaches to public utility
regulation”;152 second, the Board (and
the parties that appear before it) will

have to develop a new adjudicative
methodology – “[t]he Board will
require new ideas, and it is not clear
where these ideas will come from”;
ﬁnally, “the Board will ﬁnd it diﬃcult
to maintain its entitlement to make
decisions that are independent from
political interference when it exercises its
broader mandate”.153 Related concerns
were raised in the consultation process
with respect to the Minister’s discretion
and the independence of the tribunal,
beginning with the very fact that
substantive and procedural regulations
were made public for discussion only
after the Act had been passed,154 but also
including the broad scope for Ministerial
directives: the Act expressly provides that
the tribunal’s decisions and orders “shall
be consistent with any policies issued
by the Minister”,155 who is at liberty to
issue, amend and revoke these policies in
respect of renewable energy approvals.156
It has been suggested, for example,
that some threshold requirements be
established to limit this authority;
speciﬁcally, that Ministerial policies be
“anchored to the ministry statement
of environmental values”, and that the
responsibility for determining whether
these policies are consistent with that
statement of values should rest with
the Tribunal.157 Without articulated
criteria for the exercise of Ministerial
discretion, government will be at liberty
to favour particular proponents and
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confer discriminatory subsidies on them,
as it has done recently with a major
wind power projected promoted by
Samsung.158
Finally, the OBA cites a basic failure
of the government to specify what
kinds of resources are being allocated
to project applications, raising the
“particular concern [of ] ensuring that the
appropriate land use planning expertise
and experience is brought to bear on
these applications”;159 with respect to
how these applications will be processed,
and how these administrative bodies
will execute their revised mandate.160
Similar ambiguities now surround the
mandate of the Ontario Power Authority
(OPA), which has the responsibility for
contracting for new generation supply
in the province, and the Independent
Electricity System Operator (IESO),
which is responsible for performing (inter
alia) the generation dispatch function
on a merit-order basis in the province,
given the expansive role envisaged
for Ministerial directives. Finally, the
relative roles of the provincial and local
(municipal) governments in terms of
land use and planning decisions – and a
principled basis for distinguishing their
responsibilities from each other – remain
far from clear.

6. Conclusion
Policy-makers face three basic, competing

grounds for action on climate change:
(1) curbing greenhouse GHG emissions;
(2) hastening the transformation
of how we produce and consume
energy; and (3) ensuring that domestic
economic interests are protected in the
transition to a “green” economy. We
suggest that if our ultimate goal is to
abate emissions as rapidly and costeﬀectively as possible while laying the
groundwork for a green energy future,
as well as to advance ancillary goals
that will help to sustain this progress,
such as saving resources and creating
green jobs, then providing technologyspeciﬁc subsidies for renewable energy
power generations (“picking winners”)
runs a considerable risk of failure,
because some currently available clean
energy technologies are not green in
every jurisdiction, and because public
investment in sub-optimal technologies
may have the eﬀect of “locking in”
these technologies due to interest group
politics and other features of path
dependence. In contrast, we suggest
that “winner-neutral” policies may help
us to realize our environmental and
ancillary goals as directly and eﬃciently
as possible. In any event, because
climate change policies will require
substantial costs and trade-oﬀs speciﬁc
to each jurisdiction, it is imperative that
governments be transparent in setting
their goals and priorities based on the
best evidence available: to inform the
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policy
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than
Ontario

public debate about these choices,
to render these choices transparent
and to hold politicians accountable
for them. In a perfect world, the
government would also be raising more
profound issues for public discussion:
we in Ontario should welcome more
far-reaching discussion of how our
economy is changing and how energy
use will need to change with it, instead
of planning for an energy future on the
basis of current usage. Finally, from an
administrative law perspective, we stress
that is incumbent upon governments to
provide clear and transparent legislative
and regulatory direction (and resources)
to administrative bodies such as, in
Ontario, the OEB, the OPA and the
IESO, so that the competence, capacity
and independence of these bodies can
be ensured as they discharge increasingly
complex public responsibilities.
In light of these considerations,
we close by emphasizing the contrasting
approaches that governments in the UK
and Ontario have taken to policy and
legislative development with respect
to renewable energy. Setting aside the
merits of any given policy approach, we
have suggested that the UK has done
a signiﬁcantly better job of disclosing
a research basis for choosing among
policy alternatives than Ontario. The
Ontario government appears to have
moved quickly and decisively on the
basis of conventional wisdom. It is also

possible that Ontario’s approach reﬂects
a simple political calculus: disclosing
policy alternatives may increase the
practical chance of taking good decisions
but also raises the political cost of
taking bad decisions – and may increase
the political diﬃculty of taking any
action at all. In any event, politicians
in Ontario have made bold predictions
in respect of their policies, and in light
of the stakes involved these demand to
be tested. In particular, Ontario asserts
that over the next three years Ontario’s
renewables policies will not result in
increases to consumer electricity bills
of more than 1% per year; will create
50,000 jobs in the province; and will
signiﬁcantly reduce the province’s carbon
emissions, either generally or in respect
of electricity generation.161 Based on
the foregoing discussion, we are not
conﬁdent that all of these assertions can
be true at the same time. To the extent
the Ontario government is unwilling to
test these claims,162 we propose that the
provincial Auditor General or one or
more independent think tanks should
do so periodically on their own initiative
(including cost per ton of carbon abated,
and cost per net jobs created). In the
ﬁnal analysis, our current doubts about
the eﬃcacy of technology-speciﬁc
subsidies to further environmental and
social goals are irrelevant; what matters is
ﬁnding solutions to the climate issue as
quickly and eﬃciently as possible, and
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this can only be done if all of us are ready to test and correct our assumptions, early and
often.
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February 24, 2009, online: Financial Post <http://www.ﬁnancialpost.com/scripts/
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in 2009 (see: Ontario’s Climate Change Action Plan: Creating Our Sustainable Future,
Annual Report 2007-2008, (2009), online: Ministry of the Environment <http://www.
ene.gov.on.ca/publications/6869e01.pdf>). In addition, the Green Energy Act assigns
responsibility for extensive reporting on the government’s implementation of the Act itself
to the Environmental Commissioner of Ontario (ECO), an independent body appointed
by the legislative assembly (see: Environmental Commissioner of Ontario (ECO),
Building Resilience: Annual Report 2008-2009, (October 2009), online: ECO <http://
www.eco.on.ca/eng/uploads/eng_pdfs/2009/ar2008.pdf>, at 32-33). We hope that the
ECO review process will be rigorous. We note, however, that in the government’s Action
Plan and in its ﬁrst annual report (both supra), there is little indication that Ontario
has forecast what contribution the province’s supply of renewable energy has made or
will make toward its emissions abatement goals, and the ECO, in its inaugural review
of the government’s activities, fails to object to this omission; see: Progress in a Climate
of Change: A Review of Ontario’s Climate Change Action Plan Annual Report 2007-2008,
A Special Report to the Legislative Assembly of Ontario, (December 10, 2008), online:
ECO <http://www.eco.on.ca/eng/uploads/eng_pdfs/2008/Progress%20in%20a%20
Climate%20of%20Change%20Final.pdf> at 5-6. We allow that it may be too early to
report on the impact of Ontario’s renewable energy policies, but it is nonetheless essential
that we forecast that impact on the basis of the best evidence available.
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