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1.0 INTRODUCTION  !
 As part of the push towards the “smart grid,” Ontario made a $1 
Billion investment in Advanced Metering Infrastructure (AMI) between 
2004-2010 (Girvan, 2013). The infrastructure, more commonly known as 
“smart meters,” provides real time and digital electricity data for retail 
consumers (residential and small commercial) (<1,000kWh of consumption 
and <50kw of maximum demand) and took the place of the 
electromechanical meters previously used to measure electricity consumption 
manually. However, existing applications of AMI such as Time-of-Use 
(TOU) pricing only scratch the surface of AMI’s potential, particularly in 
conjunction with other smart grid innovations (Brockway, 2008). Another 
smart grid innovation, direct load management, has similar goals to TOU 
pricing but affords additional advantages to the electricity systems in that it 
can be considered a peaking resource. This allows appliances’ energy draw to 
be controlled by local distribution companies (LDCs), effectively creating a 
fully dispatchable electricity resource during times of high demand. While 
this has been used for many years in Ontario, a more aggressive push for it at 
the retail level was marked by the Peaksaver program. !

Ontario’s electricity system has developed on the basis of rapid 
expansion to meet rising demand, only recently have conservation methods 
been given a clear emphasis (Ontario Ministry of Energy, 2013). This has 
resulted in “critical peaks” during extreme weather events (IESO). During 
these periods, the combination of high demand and the use of high marginal 
cost resources results in large price spikes in the wholesale electricity market 
(IESO, 2013). As natural gas is primarily used to meet spikes in demand, 
these dynamics increase the marginal cost, carbon intensity and complexity 
of ensuring a reliable electricity supply. In the long-run, peaks increase the 
need for “reserve” installed capacity representing substantial fixed costs on 
the electricity system (in that some producers must be paid according to 
capacity available, not marginal production) (IESO, 2013). As a result, 
Ontario’s electricity system has significant potential for direct load 
management practices at the retail level. This paper focuses on the potential 
to increase the share of the peaking reserve capacity based on such programs 
by discussing options to reform the existing Peaksaver program (OPA, 2013).  !

Ontario currently employs several DSM programs besides 
Peaksaver PLUS, including TOU rates (OEB, 2013) and industrial load 
shifting incentives knows as Demand Response Programs (DRPs) (Opinion 
Dynamics Corporation, 2012). Both address critical peaks to some extent, but  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only the Peaksaver PLUS program provides directly controllable demand 
response resources at the retail level, through load management devices for 
central air conditioning units (CACs) and electric water heaters (OPA, 2011). 
However, the program currently relies on one-time incentives and voluntary 
participation (saveONenergy, 2012). Widespread diffusion of load 
management devices, and the benefits that come with them, may require 
stronger financial incentives.  !

To explore the potential as well as challenges of such an approach, 
this paper first outlines the makeup of Ontario’s electricity system with 
regard to critical peaks in more detail. Existing DSM policies in Ontario, in 
particular gaps in their effectiveness, are outlined briefly. We expand on this 
potential by discussing the outcomes of the existing Peaksaver/ 
PeaksaverPLUS programs. This paper concludes that if DSM is to become a 
significant “peak energy resource,” incentives stronger than peak pricing 
schemes may be necessary. As consumer backlash can be a challenge here, a 
structure conducive to facilitating voluntary participation is proposed. Long-
term recommendations are also discussed that can be used to develop a 
positive consumer culture around direct load control that is commensurate 
with the benefits it brings to the electricity system. In general, providing a 
flexible, voluntary framework for participation in direct load control 
programs in conjunction with research and initiatives into developing a 
positive consumer culture around direct load control could substantially 
expand its potential in the long run. It should be emphasized it is beyond the 
scope of this paper to conduct detailed economic and technical analyses of 
these models, rather, it should provoke thought and discussion among 
policymakers. Direct load management can have a potentially 
transformational impact in Ontario`s electricity grid and thus policy 
addressing political challenges should be pursued aggressively and with an 
eye to innovation and experimentation. 

2.0 ONTARIO ELECTRICITY SYSTEM !
2.1 Peak Loads and Wholesale Prices 
This section outlines the basic structure of Ontario’s electricity system in 
order to illustrate the potential for decreasing costs, lowering carbon intensity 
and improving the overall economic efficiency of Ontario’s electricity 
system. The following tables provide important starting points.  !!
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Table 1: Peaks in Ontario (IESOb) 

!
Table 2: Installed Capacity Versus Output (IESOa) 

 

!  
Figure 1: Critical Peak event on July 3 (IESO, 2013c) 

 These tables and the figures indicate three important lessons from 
Ontario’s electricity grid. First, extreme weather events can result in 
substantial increases in electricity demand. Second, the difference between 
the installed capacity (how much a given source could produce) and its actual  

Season Normal Peak 
(GW)

Extreme Peak 
(GW)

Seasonal 
Record (GW)

Summer 2013 23 25 27

Winter 2013 22 23 25 

Installed 
Capacity

Installed Capacity 
(%)

Output 
(%)

Difference 
(%)

Nuclear (13 GW) 36.2 56.4 20.2

Gas (10 GW) 27.9 14.6 -13.3

Coal (3.3 GW) 9.1 2.8 -6.3

Hydro (8 GW) 22 22.3 0.3

Wind (1.7 GW) 4.8 3 -1.8

Other (0.122 GW) 0.3 0.8 0.5
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output indicates which sources have higher and lower marginal costs; and 
third, with the exception of wind, the use of power sources where potential 
output is lower than actual output results in substantial increases in the 
marginal wholesale cost of electricity. As shown in Figure 3, the price 
increase is particularly severe during a critical peak event, occurring in this 
case mid-day on July 3, 2013, a result of high temperatures and 
corresponding CAC use. In this case the wholesale price increased to roughly 
$271/mWh, or $0.27/kWh, more than double the estimated $0.129/kWh 
current peak retail consumer electricity price (OEB, 2013). The need to 
maintain enough grid capacity to meet these somewhat infrequent peaks 
requires that natural gas plant operators are guaranteed a certain level of 
revenue and profit in order to be convinced to build the plant (Ontario 
Auditor General, 2013). !
2.2 Natural Gas in Ontario 
In Ontario the dispatch order, that is, the order in which different power 
sources are deployed to keep the wholesale price of electricity low, is as 
follows (IESO, 2011): 

1. Wind and Solar 
2. Hydroelectricity (mainly small scale) 
3. Nuclear (may be considered interchangeable with hydro) 
4. Natural Gas !

An important point to emphasize on the cost of natural gas plants is 
that the capital cost is a negligible expense over the lifetime of the power 
plant (EIA, 2013). The fuel cost (with a variable commodity price) is the 
primary determinant of the long-term cost to the electricity system. However, 
in the case of natural gas, which is used regularly to smooth fluctuations in 
demand, there is an added cost of the profit guarantees to plant operators. 
Since these operators only needed to producer energy at peak periods, the 
actual capacity utilization of the plant is quite low requiring profit guarantees 
in exchange for their availability (Ontario Auditor General, 2013).  

  
To some extent this is an advantage of natural gas. Besides being the 

lowest GHG-emitting fossil fuel available for utility scale electricity 
production, it is also the highly flexible. This can cheaply enable the reliable 
inclusion of more intermittent but lower-emitting power sources such as wind 
and solar, and filling gaps where clean but inflexible baseload sources such 
as nuclear and hydro are insufficient. (Ontario’s hydro capacity is distributed  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and largely inflexible and meets baseload, not peak, electricity demand) 
(IESO, 2011). The combination of this flexibility and fuel use cost-
dependence presents an opportunity for Ontario’s power system. That is, by 
reliably decreasing demand at times of high use, Ontario can substantially 
lower the cost of relying on natural gas in the long-run while still benefiting 
from its flexibility. Load management devices offer an effective and reliable 
way for natural gas use to be curtailed, lowering both system wide costs in 
the long-run and carbon emissions associated with electricity use in the short 
term.  !
2.3 DSM in Ontario 
Many of Ontario’s DSM programs aim to “smooth the peak” and develop 
habits that result in a more stable demand for electricity (IESO, 2013b). The 
central challenge for critical peaks is that they imply a lower elasticity of 
demand (i.e. the likelihood that prices will impact behaviour), indicating the 
limits to wholesale and TOU price signals. Thus, a combination of 
technology and policy may be necessary to reliably lower the need for 
reserve capacity specifically during these periods.  !

TOU electricity rates were used as the primary justification for 
Ontario’s investment in AMI (Girvan, 2011). While marginal benefits likely 
exist, results have been largely disappointing. One paper argues the mean 
peak-to-average load ratio, which should decrease with TOU rates, has 
actually increased since implementation (Adeptu et al, 2013), indicating 
limited impacts on peak demand. Another paper suggests simple TOU 
schemes cannot expect to lower peak demand more than 6% (Newsham et al, 
2010). Indeed, the pricing spread has been widely criticized for failing to 
create incentives sufficient to make up for the inconvenience of load shifting 
or the cost of investment in “smart” home energy systems which could react 
to changing demand (Woolley, 2011; Hamilton, 2011; Ontario Smart Grid 
Forum, 2011). For the remainder of this paper, smart home energy systems 
are considered appliances or networks of appliances which can be remotely 
controlled and scheduled, and thus can facilitate direct load management 
without standalone devices (Baig et al, 2013).  !!!!! !
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!
Figure 2: Time of Use Rates 

 DRPs (of which there are several iterations) represent the Ontario 
electricity system’s major push for wholesale consumer DSM (Opinion 
Dynamics, 2012). Unlike retail consumers, who pay the pre-set regulated 
TOU prices, large industrial consumers eligible for DRPs pay the highly 
variable wholesale price of electricity (as seen in figure 1). In brief, DR-2 
allows consumers with peak demand of  >50 kw to receive “incentive 
payments” based on (1) committing to substantially lowering peak demand 
for 100 hours per year during a series of pre-determined peak demand 
periods and (2) marginal benefits for each unit of additional peak demand 
reduction. DR-3 provides incentive payments for load reduction during 
critical peak events.  

3.0 PEAKSAVER PLUS !
3.1 Program Description 
Despite having a goal identical to DR-3, the Peaksaver PLUS program 
(formerly just Peaksaver) for retail consumers provides no consistent 
financial incentives. The program is meant to develop a dispatchable DSM 
resource through retail consumers. The program is sponsored and funded by 
the Ontario Power Authority (OPA) and implemented by LDCs 
(saveONenergy, 2013). To participate, property owners or tenants with 
written owner permission contact their LDC. In order to be eligible, there 
must be either a CAC or an electric water heater on the property 
(saveONenergy, 2013). While potential exists to expand load management to  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other appliances such as freezers and refrigerators, the focus is clearly on 
CACs as they are primarily responsible for summer critical peaks.  !
 Three devices are provided/installed during participation in the 
Peaksaver PLUS program (saveONenergy, 2013): (1) a load management 
device attached to the CAC unit or water heater that allows LDCs to centrally 
control the unit’s operation; (2) a programmable thermostat that allows 
consumers to better automate their climate control systems, and; (3) an 
“energy display” allowing real-time monitoring of energy use and costs. The 
installation of these devices is all free of charge with program participation, 
with the thermostat and energy monitor acting as the incentives.  !

These devices, combined with AMI, offer an exciting picture of the 
“smart grid,” as they represent an example of a “system of technologies” that 
increases the technical efficiency of delivering energy services 
(saveONenergy, 2013). The AMI provides the basis, allowing real time and 
digitalized information; the thermostat and energy display help consumers 
more effectively and conveniently manage their demand; and the load 
management device can be viewed as an additional, dispatchable energy 
resource on the electricity grid.  !
 While the LDC technically has full control of load managed 
appliances, participants are given several assurances to assuage concerns 
regarding loss of control over the system. The first assurance is that the load 
management device will only be activated during 4-hour critical peak events, 
no more than 10 times each year. The second assurance, albeit less firm, is 
that for CAC units the impact on temperature is not likely to exceed a 2 
degree Celsius increase, and hot water temperatures will not be impacted 
(saveONenergy, 2013).  !

How these assurances are achieved offers a limited picture into the 
potential of load management strategies. In fact, under the program CAC 
units are not shut off completely during critical peak events, their operation is 
simply altered (using a protocol known as “cycling”) to improve the system 
wide efficiency of the energy service with limited performance reduction 
(Bergham and Perry, 2012). During the maximum 4 hour period, the CAC 
will go through several half-hour long “cycles.” During the first 12 minutes, 
the unit operates normally, producing cold air and circulating it through the 
dwelling. For the remaining 18 minutes, the cooling is shut off, substantially 
lowering the energy draw, but the fan continues to operate so the air can be  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circulated (saveONenergy, 2013). This split of the half-hour period is 
referred to as “60% cycling” as the main power draw of the CAC is shut 
down for 60% of the critical peak period (KEMA, 2010).  By “cycling 
through” multiple CAC units, demand can be reliably reduced allegedly 
without a substantial reduction in energy service quality. Originally, 50% 
cycling was used but it appears to have changed recently based on evaluation 
reports; program terms and conditions appear to allow up to 100% cycling 
without notice to program users however this can still only be done 10 times 
each year (saveONenergy, 2013)., Stated limits are likely a result of wishing 
to minimize the impact on temperatures. Hot water heaters are shut off 
according to a similar principle; water can be heated during off-peak periods 
for storage and use during peak periods. A reduction in the quality of the 
energy service therefore would be a result of especially high hot water use 
during the 4 hour period. As of 2011, 99% of Peaksaver Plus program 
devices were on CACs (OPA, 2011).  !
3.2 Results and Analysis 
The table below summarizes key data points from a case study event period 
for Peaksaver PLUS, taking place between 1:00pm-8:00pm on July 21, 
depending on the LDC (Bergham and Perry, 2012).  !

!  
Figure 3: 2011 Evaluation Results Summary 

The data suggest the Peaksaver PLUS program provides limited 
benefits after signup, though the limited costs to participation likely makes 
this less of a concern for existing participants. The overall reduction in 
demand during the event period roughly offsets the equivalent of small 
natural gas generating station in this case (131 MW), though the reduction in 
energy supplied was only 262.3 MWh. The cost impact on the average 
consumer can be found using the following equations:  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After factoring in debt retirement, regulatory, HST and delivery 

charges, as well as a 10% reduction in savings due to the clean energy 
benefit, actual savings may be closer to $4.00 (OEB, 2013). In any case, this 
demonstrates the highly limited cost-savings potential offered by the 
Peaksaver PLUS program and therefore potential limitations on wider 
participation. Further, it shows participants are receiving limited benefits 
despite the fact their participation results in a largely dispatchable energy 
resource the equivalent of a small natural gas generating station during 
critical peak events. The costs of natural gas can put the potential in 
perspective.  !
3.3 Peaksaver PLUS versus Natural Gas 
According to auditor general reports on natural gas plant costs, plant owners 
can receive between $8,350-$17,200/MW of installed capacity/month, 
(depending on market conditions, siting etc.) regardless of how much of this 
generation is ultimately needed (Ontario Auditor General, 2013). 
Theoretically, Peaksaver PLUS offsets the need for additional installed 
natural gas capacity, and can be accounted for similarly. Currently, the 
Peaksaver PLUS program comes with a cost/MW of $14,560/MW/month 
(OPA, 2013). This cost/MW number comprises the average costs between 
2009-2011.  !
!  

Figure 4: Cost Calculation for Peaking Conservation Sources (OPA, 
2013) 

Figure 4 shows the calculation used to determine this cost/MW for 
Peaksaver PLUS.  Actual program costs for Peaksaver PLUS are largely 
unavailable and considered part of the saveONenergy program. Thus, there 
are many complexities that should be considered when evaluating the long-
term potential of DSM through direct load management given the figure 
provided by the OPA. The remainder of this section pieces together 
information from various OPA reports to provide a clearer picture of the 
$14,560/MW number.  !

The net annual peak demand savings calculation is highly sensitive 
to the ex ante load impact estimate (the amount of power each enrolled 
appliance is expected to offset). It is calculated by multiplying the ex ante 
load impact estimate by the number of devices enrolled in the program/  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available during critical peak events (OPA, 2012). This number is highly 
variable between different technologies (e.g. average of 0.56kw/CAC unit 
versus 0.3kw for electric water heaters) as well as between settings (e.g. 
business versus residence), LDC, grid conditions and cycling strategy.  !

Cycling recently increased to 60%, increasing the ex ante load 
impact estimate/customer to roughly 0.7kw/CAC. Consider the following 
equations (derived by re-arranging figure 4 based on the various cited 
reports) to illustrate the impact on a cost/MW basis. The first equations 
roughly extrapolates the average yearly program cost using the 117 MW of 
offset peak power described in the 2009-10 conservation report and the 
$14,560/MW reported by the OPA (OPA, 2012). This also allows a rough 
determination of the ex ante load impact relied upon for the cost/MW 
calculation and average monthly program costs.   !

  !!
This second equation considers the impact of applying 70% cycling (or 9 
minutes of cooling each half-hour) assuming the $1.7 Million/month figure is 
correct (KEMA, 2010).  !
  
 The change in cycling policy has a clear impact on the cost/MW of 
the resource, a decrease of 23%. Therefore, the marginal cost of additional 
Peaksaver PLUS capacity is likely to be substantially lower due to the 
change from 50% to 60% cycling. Furthermore, in an emergency situation 
100% cycling (or total CAC unit shutdown) could theoretically be used with 
the same infrastructure. As noted, LDCs appear to have the legal authority to 
do this, but may have OPA directives to limit cycling to 60%. The following 
equation shows how such an option would impact the cost/MW of Peaksaver 
PLUS (KEMA, 2010).  !
 That is, if the full level of dispatchability is available, the cost/MW 
will more than halve. This illustrates that the $14,560/MW number is largely 
a product of the policy, not a limitation of the technology. Disparities 
between different program years may also be inflating this number, as the 
cost/MW is averaged over the 3 years of program operation. Increasing 
returns to scale and improved management techniques may result in a lower  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marginal cost/MW for additional Peaksaver PLUS capacity going forward. A 
promising opportunity to further lower the cost of DSM resources is the 
emergence of “smart” appliances and “smart” home energy systems. This 
would substantially lower (and eventually eliminate) equipment and 
installation costs associated with the Peaksaver PLUS program as these 
appliances could be programmed to communicate with LDCs without an 
additional device via the internet.  !

During the development of the Peaksaver PLUS program, existing 
incentives (thermostat and energy monitor) appear sufficient to interest 
engaged consumers enthusiastic about environmental and operational 
benefits, though year-over-year enrolment is decreasing substantially (OPA, 
2011). Going forward, without clear and obvious cost-savings many 
consumers may balk at the prospect of losing a certain level of control, or 
may simply not be bothered to sign up for the program. If Peaksaver PLUS-
type innovations are to expand their impact in managing critical peaks, 
become an integral to day-to-day peak demand management and reduce the 
need for additional installed capacity of natural gas, stronger incentives are 
needed. Given the potential, the remainder of this paper discusses different 
models that could provide the necessary framework for widespread diffusion, 
and the political and technical barriers to implementing each.   

4.0 DISCUSSION OF POLICY FRAMEWORKS TO DEVELOP 
PEAKING DSM CAPACITY  
  
 This section outlines incentive structures that may encourage more 
widespread retail consumer adoption of direct load management devices, and 
smart home energy systems in general. This section looks at incentive 
structures specific to critical peak events. Compulsory direct load 
management is not considered as standalone load management devices 
themselves may soon be replaced by smart home energy systems, making 
such a program premature. Even beyond this limitation, compulsory load 
management would almost certainly face political barriers, possibly harming 
public acceptance of DSM in the long-run. Currently, smart home energy 
systems (or even appliances) are rare, direct load management is restricted to 
high-load devices and is still viewed skeptically by many consumers (given 
falling uptake). This paper argues a useful first step to building on direct load 
management strategies would be a reform of the existing PeaksaverPLUS 
program. Such a reform might provide multiple options for participation, and 
can be based on research into critical peak rebate schemes. This and other 
load shaving strategies are discussed this in the remainder of this paper.  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4.1 Variable Pricing 
Critical Peak Pricing (CPP) can be considered an extension of TOU rates. 
During periods of especially high demand the cost/kWh would be 
substantially increased. When a critical event is forecast, ratepayers would 
receive an automated phone call or other communication informing them of 
the price increase in advance. An experiment in Ontario conducted a pilot 
using a price of $0.30/kWh to resemble wholesale prices during these 
periods, and also provided a lower off-peak price ($0.031/kWh) as an 
incentive for participation. There is no clear standard for what the appropriate 
rate should be, nor is it within the scope of this paper to conduct an economic 
analysis of possible impacts. Even with such prices, this would only increase 
Peaksaver PLUS-induced savings to $12.00 annually based on previous 
numbers. However, in the pilot power consumption actually increased 10% 
from the reference load (OEB, 2007). Experiences with CPP have regularly 
indicated highly inelastic demand, with even large changes in the price (e.g. 
from $0.50/kWh - $0.68/kWh in California) have not been observed to 
change manual load shifting behaviour at the margin (Herter et al, 2007). 
However the data is by no means uniform, and CPP has been observed to be 
effective in some cases (Newsham and Bowker, 2010), homes with “smart” 
energy systems reacting to price changes were highly effective in shifting 
demand, for instance (Brockway, 2008). Regardless, it cannot provide the 
same level of reliability as direct load management. One day of especially 
high demand is sufficient to design the reserve capacity above that point. 
Ontario’s system is designed to meet its historical peaks (27 GW), with 
roughly 9 GW of capacity above this point for a total of 36 GW, despite an 
expected peak of 23 GW. While CPP can certainly help shift demand 
voluntarily, it is unlikely to be a sufficient incentive for consumers to 
relinquish control of their CACs during peak demand periods. This indicates 
CPP data may be more useful for determining optimal spreads between more 
regular TOU electricity prices, or inducing investment in smart appliances 
that can automatically react. In the future, this long-term price signal for 
smart energy systems may lay the foundation for the lower cost use of retail-
based peaking DSM resources by naturally eliminating the need for 
standalone load management infrastructure.  !
4.2 Critical Peak Rebates 
Critical peak rebates operate based on a similar principle as CPP. Instead of a 
$0.30/kwh penalty for consumption, a rebate of the same amount is provided 
for demand reduction during this period, based against a predetermined 
baseline level of consumption (OEB, 2007). Considerations for this strategy  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are quite similar to those for CPP, and present similarly less-than-compelling 
incentives for load reduction. However, the concept of a “rebate” could be 
considered differently than on a kWh basis, and could instead be increased 
based on the additional benefits of direct load management versus 
behavioural incentives. For instance, a flat annual or monthly rebate could be 
provided based on the provision of peaking electricity capacity. In essence, 
this is similar to what is offered to natural gas producers used only during the 
periods of highest demand. !

If program administration and infrastructure costs are lowered 
substantially by replacing standalone load management devices through 
smart home energy systems, and existing incentives eliminated, it may be 
possible to provide rebates based on the same principle as natural gas plant 
operators are paid at a cost similar to Peaksaver PLUS on a cost/MW basis. 
This is in many ways more appropriate than a kWh reward, as the decrease in 
overall energy consumption is largely unrelated to (and vastly understates) 
the value of peak demand reduction. If the baseline cost/MW is assumed to 
be $11,672, and the participant allows 70% cycling on their CAC, the value 
of their contribution could be considered by dividing a pre-set cost/MW by 
the participants’ ex ante contribution to peaking resources. !

As the average Ontario electricity bill falls between $150.00 - 
$200.00, (Ontario Ministry of Energy, 2013) this would be a substantial 
decrease on top of the demand savings, and would provide a clear and 
transparent benefit to participants. It should be emphasized that if initiated on 
the current Peaksaver PLUS program, a rebate would add to existing 
program costs, making peaking resources relatively expensive. However, this 
could both replace the need to offer energy monitors and thermostats as an 
incentive, and perhaps create incentives to invest in smart appliances as 
existing ones are replaced. In the long-term, depending on design, it is 
conceivable that costs could actually decrease. !

Such a rebate framework would present a micro-level proposition to 
homeowners similar to the macro-level proposition to gas plant operators: 
make a certain level of demand response available and be paid regardless of 
whether it is used or not. Rebates, while clearly advantaging participating 
consumers over others in the short run, would still decrease the overall 
system-wide cost to ratepayers, as the cost of peaking capacity stays within 
the system rather than being paid to power plant companies. In a sense, this 
allows the smart appliances to not only be an investment in energy  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conservation, but in some way it would be a method for everyday electricity 
consumer to become “producers.”  

5.0 CONCLUSION AND RECOMMENDATIONS  
  
 It is beyond the scope of this paper to analyze and propose detailed 
proposals to implement a combination of DSM schemes. This paper has 
demonstrated that summer peaks create large costs for the electricity system, 
and therefore reliably smoothing these peaks them could have substantial 
cost benefits to Ontario in the long-run. It has also been argued that despite 
the importance of variable electricity pricing, directly dispatchable demand 
response is a superior DSM method if deployable. Contrasting its costs with 
natural gas clearly demonstrates the advantages of reliable peak load 
reduction over additional capacity. Ontario’s effort, while useful, has 
limitations stemming from the lack of clear and ongoing incentives for 
participation. CPP and TOU have a role to play in incentivizing the adoption 
of smart home energy systems, but may not provide clear or robust enough 
benefits to incent widespread participation in load management programs. 
Here, providing a flat rebate for participation has promise, as participants 
could provide the same service as peaking natural gas plants and be paid in a 
similar fashion. Failing to provide such an incentive framework and relying 
on existing Peaksaver PLUS incentives for direct load management will 
likely depress the long-term potential of this resource. This analysis is not 
meant as an all-encompassing blueprint for the implementation of such an 
approach, however it has aimed to bring up several points that should be 
considered when designing future Peaksaver PLUS type DSM programs.  !

The most direct recommendation provided here involves a structure 
to implement such an approach within the existing PeaksaverPLUS 
framework. Utilities could provide four options to participants under a new 
program. In Option #1, participants use the programs as it stands currently, 
allowing a load management device in exchange for a thermostat and energy 
meter device. In Option #2, a monthly rebate (determined based on offset 
need for natural gas capacity) could be provided in place of the current, one 
time incentives. However, under this option no thermostat or energy would 
be provided, and the additional marginal cost of the direct load management 
device would be financed according to these future payments (e.g. $50 out of 
a yearly $100 rebate would go towards paying for the device, its installation 
and amortized financing costs to the utility.) Option #3 is virtually identical, 
but instead of financing the device it could be paid for upfront, saving a small 
amount on interest costs and allowing full benefits to be realized immediately  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by the consumer. Option #4 could take on a more aspirational structure, and 
would be the most complex and require the most research to integrate. Under 
this option, consumers, having invested in an integrated, smart home energy 
system, could tie their home into the grid via the internet. This may allow 
direct load control through a “gateway” to the house’s energy system similar 
to those used for large industrial buildings which were the first candidates for 
direct load control (Navigant, 2003). In this way, direct load control can be 
used to promote overall better energy management practices and provide 
incentives to invest in them.  !

Options #2-4 have the benefit of removing or shifting many of the 
marginal costs (incentive technology and load management device) of the 
current program to consumers, but using those savings to directly benefit 
them. As a result, virtual peaking capacity becomes similar to a distributed 
energy technology like solar panels, but with even greater advantages, such 
as more widespread accessibility, dispatchability of the resource and the fact 
it reduces energy use overall. These four options, while requiring substantial 
additional research and analysis before implementation, show that we can be 
very creative with incentives and their associated objectives in expanding the 
role of direct load management. For instance, the frequency of load control 
may need to be increased for such payments to be economical (to say, the 
entire summer rather than just critical peak days, or for baseboards during 
winter months). In this way, direct load capacity could be used as a more 
regular resource rather than an emergency demand reduction strategy, further 
decreasing marginal natural gas use and the need for additional marginal 
fossil based peaking capacity on the grid.  !

This paper calls for greater innovation within the existing program. 
In the long run, innovative programs can be used to promote even more 
transformational approaches other smart grid. For instance, as consumer 
comfort level and utility experience with direct load management improves, a 
wider range of devices could be included. Further, more complex and long-
term ideas such as Option #4 show that the scope of such programs can be 
expanded to promote broader shifts in energy behaviour and investment. 
Importantly, mutually positive and more widespread engagement between 
utilities and consumers can promote a relationship that actively enables 
future innovations by alleviating skepticism of utility programming. Direct 
load management can have a potentially transformational impact in Ontario’s 
electricity grid and policy addressing political challenges should be pursued 
aggressively, with an eye to innovation and experimentation.  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INTRODUCTION !
 Climate change, and its impact on both the environment and on 
human populations, has become one of the most important policy questions 
of the day. In response, numerous mitigation and adaptation strategies have 
been proposed to deal with this situation. However, there remains a high 
degree of uncertainty about the future implications of climate change and the 
effectiveness of these strategies. While some strategies focus on direct 
emissions abatement, others focus on sequestering greenhouse gases already 
in the atmosphere. Afforestation is an example of the latter. This paper will 
look at the feasibility of afforestation as a method of forest carbon 
sequestration, within the context of other environmental and economic 
concerns. !
 The first section of the paper will look at the rationale behind forest 
carbon sequestration and why this method is gaining increased traction as a 
climate change mitigation strategy. The second section will consider the costs 
and the benefits of afforestation as well as its utility in creating carbon 
offsets. The final section will discuss and evaluate of policy options that 
could be used to incentivize the use of afforestation as a climate change 
mitigation strategy.  

FOREST CARBON SEQUESTRATION 
  
 Carbon dioxide (CO₂) is a major contributor to the increasing 
accumulation of greenhouse gases (GHGs) in the earth’s atmosphere and 
therefore, to current trends in climate change. Though not the most potent 
form of GHG, CO₂ can remain in the atmosphere for up to 200 years (IPCC, 
2001). This is particularly worrisome as CO₂ is the GHG for which human 
activity is most responsible (EPA, 2013). Indeed, the Fifth Assessment 
Report of the Intergovernmental Panel on Climate Change (IPCC) stated that 
“[C]arbon dioxide [atmospheric] concentrations have increased by 40% since 
pre-industrial times, primarily from fossil fuel emissions and secondarily 
from net land use change emissions” (IPCC, 2013, p. 9). It is because of the 
close linkages between human activity, CO₂ emissions, and climate change, 
that efforts to stabilize and reverse CO₂ emissions have become a primary 
strategy to combat climate change around the world. A plethora of 
international agreements and a wide array of carbon emissions reduction 
schemes have been established to this end. It is within the context of this  

23ISEMA: PERSPECTIVES ON INNOVATION, SCIENCE, & ENVIRONMENT



Volume IX - 2014
global conversation that forest carbon sequestration has emerged as one of 
many tools to curb emissions.  !
 Simply put, the use of forest carbon sequestration as a climate 
change mitigation strategy refers to increasing the amount of carbon that is 
stored in forests. Carbon dioxide is a natural component of all earth’s natural 
systems. The constant flow of carbon between various ecosystems, known as 
the carbon cycle, is vital for maintaining the integrity and health of these 
ecosystems (Falkowski et. al. 2000). Forests play an important role in the 
natural regulation of the carbon cycle as carbon sinks. Through the process of 
photosynthesis, trees absorb carbon from the atmosphere, sequestering it 
within the biomass of the forest. At the very same time, through the process 
of respiration, trees emit carbon back into the atmosphere. The amount of 
carbon that is re-released back into the atmosphere is however 
inconsequential to the amount of carbon that can be sequestered within a 
forest (Liang et. al., 2013). It is this capacity to absorb more carbon than is 
emitted which has made forest carbon sequestration an attractive climate 
change mitigation strategy. Indeed, it is because human activities have 
thrown the carbon cycle out of balance, emitting far more carbon into the 
atmosphere than can be absorbed, that the importance of forests has become 
more widely recognized as an area of action in response to climate change. 

 However, it must also be recognized that forests only provide 
temporary sequestration and that eventually, all the carbon that is stored 
within their biomass well be released back into the atmosphere. The non-
permanence of forest carbon sequestration is a challenge for afforestation 
offset projects as will be discussed later on. When trees die and decompose, 
the carbon that has to that point been stored within them will be released. 
Given the absence of external shocks this will be offset by new growth as 
part of the natural cycle. However, in the case of external shocks, such as 
wildfires, insect infestations, or intensive harvesting, this can cause a forest 
to shift from acting as a net carbon sink to becoming a net carbon source 
(CFS, 2013). After decades during which carbon has gradually been stored it 
can suddenly be released very rapidly.  

 This has been the case in British Columbia. The spread of the 
Mountain Pine Beetle, which has destroyed an estimated 18.1 million 
hectares of forest over the past fifteen years, has been the main cause of the 
transformation of the province’s forests into a net carbon source, though 
wildfires and poor forest management practices have also contributed 
(MFLNRO, 2012). Figure 1 illustrates how the province’s forests have gone 
from sequestering a collective total of 25 million tonnes of CO₂ in 1990 to  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emitting over 50 million tonnes in 2010 (Live Smart B.C. 2012). To counter 
these emissions, B.C. is employing a variety of policies aimed at improving 
the health of its forests.  

!  

Figure 1 Forestry Land Use Emissions Sources and Sinks  

 Afforestation is the human induced creation of a forest on 
deforested land. Often conflated with reforestation, the difference is in the 
amount of time that the land in question has been deforested. If a sufficient 
amount has passed that the land is no longer classified officially as ‘forest 
land’ then it is considered afforestation. If this time threshold has not passed 
then any human activity to forest the land is considered reforestation. The 
International Panel on Climate Change (IPCC) defines afforestation as “the 
planting of new forests on lands which, historically, have not contained 
forests” (2013). For practical implementation purposes different jurisdictions 
have imposed specific amounts of time that the land must have been 
deforested. In British Columbia’s Protocol for the Creation of Carbon 
Offsets, it is clarified that “afforestation means the direct human-induced 
conversion of land that has not been forest land for at least 20 years prior to 
project commencement” (Climate Action Secretariat, 2011, p.7) (Italics 
added by author). 

 The basic premise behind afforestation is that the human induced 
creation of new forests will expand the total forest base, thereby increasing  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the level of carbon sequestration and reducing atmospheric levels of carbon. 
Where there are effective markets in which carbon offsets can be bought and 
sold, afforestation projects can often be used to create these offsets. Carbon 
emitters who are either regulated to reduce their own emissions or who 
choose to do so voluntarily can buy these offsets to control for their own 
emissions.  

 Indeed, afforestation is recognized in the Kyoto Protocol as an 
acceptable method by which countries can meet their emissions reduction 
commitments. The Clean Development Mechanism has been developed to 
facilitate the use of forest carbon sequestration strategies, including 
afforestation, to achieve desired emission reductions under the Land Use, 
Land-Use Change and Forestry section of the accord (UNFCCC, 2013). B.C. 
and Alberta also both allow the use of afforestation to generate carbon offsets 
within their respective offset markets, although at the time of writing this, 
Alberta’s protocol for afforestation has been retracted for review (Climate 
Action Secretariat, 2011, and ESRD, 2013).  

 However, the European Union’s Emissions Trading System (EU 
ETS) does not allow afforestation, or any kind of forest carbon sequestration 
project, to be used to create carbon offsets (European Commission, 2013). 
The reason the EU ETS does not allow afforestation is due to concerns about 
non-permanence and the eventual release of sequestered carbon back into the 
atmosphere. While some member states have put forward proposals to 
include afforestation in the agreement, the EU ETS is primarily focused on 
offsets driven by permanent emissions abatement (Forest Research, 2012).  

THE CHALLENGE OF AFFORESTATION !
 This section begins by looking at three issues surrounding 
afforestation and its use to create carbon offsets; permanency, additionality 
and leakage. As mentioned before, forest carbon sequestration is not 
permanent; eventually carbon will be released back into the atmosphere. This 
creates a high level of uncertainty concerning the use of afforestation projects 
for offsets. There are, however, methods for accounting for this non-
permanence. Afforestation projects can be issued temporary offset credits 
rather than permanent ones. These credits are valid only for a predefined 
period of time, at which point the offset buyer would have to purchase new 
ones. The use of temporary credits requires that afforestation projects be 
regularly re-evaluated throughout their lifetime to determine sequestration 
levels and whether the credits are still valid. Consequently, these credits 
would be of less value than permanent ones (Kim et. al., 2008).  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 Another option for accounting for non-permanence is to leave 
‘buffer pools’ when assessing the value of sequestered carbon. This entails 
holding back some of the credits at the beginning in order to replace the ones 
which expire later on (Carlson, 2009). 

 Additionality refers to how much carbon is sequestered on top of 
what would have been sequestered without the act of afforestation. There is 
also the question of whether or not carbon offsets should be issued for 
afforestation projects which would have been established even without the 
economic benefit of the carbon offsets. If the non-carbon related economic 
benefits are sufficient enough that landowners would still choose to plant 
trees, there is the argument that they should not be allowed carbon offsets as 
well (van Kooten, 2012). Difficulty in establishing a reliable counterfactual 
to afforestation projects remains an issue. This question of additionality gets 
murkier if the value of biodiversity and ecosystem services are included as 
incentives for afforestation.  

 Finally, leakage, the unintentional release of carbon emissions, 
either directly or indirectly as a result of the act of afforestation, is a 
considerable question to their effectiveness in creating carbon offsets. If there 
is indeed a leakage of emissions from a specific project this would ultimately 
affect the amount of carbon sequestration that is attributable to the project 
and therefore the value of the offsets that should be awarded (Schwarze , 
2002). Leakage can be caused through the implementation of an afforestation 
project itself or through emission increases outside the boundaries of the 
project. For example, if the demand for afforestation-permitted land causes 
the supply of land for agriculture to decrease, farmers might engage in more 
energy intensive agricultural practices to compensate for less land being 
worked potentially increasing CO₂ emissions (Nabuurs et. al., 2007).  

 Despite the general agreement that afforestation does have the 
potential to be an integral component of climate change mitigation strategies, 
the economic feasibility of an individual project depends on a number of 
variables beyond the value of carbon offsets. A cost-benefit analysis must be 
conducted to determine whether it will in fact be economically, as well as 
environmentally, desirable to carry out a project. The costs of afforestation 
projects vary widely depending on the geographical area and land type 
(Yemshanov et. al., 2005). Typically afforestation projects involve high 
upfront costs associated with implementation, however these costs quickly 
decrease over time. These upfront costs include the actual site preparation 
and planting as well as the cost of maintaining the new forest over the first  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number of years of growth, including activities such as surveying and 
thinning (Yemshanov et. al., 2005).  

 The most significant cost, however, is the cost of the land itself. The 
cost of using land for afforestation can be understood as the opportunity cost 
of what else that land might be used for (Tassone, 2004). This is of particular 
concern as the most common land type used for afforestation is agricultural 
land. For the most part, it is underused and marginal agricultural land that is 
targeted for afforestation, even though this land can still be of significant 
value. Therefore the opportunity cost of afforestation is most often felt by 
farmers who require some kind of economic incentive if they are to 
undertake afforestation projects themselves or sell their land to others for that 
purpose. Ireland provides private land owners who carry out afforestation 
projects with an annual tax-free premium for twenty years following the 
change in land-use to compensate part of this loss of earnings (DAFM, 
2012).  

 The primary benefit of afforestation in the context of this paper is 
carbon sequestration. The economic benefit of carbon sequestration is 
reflected in the price of carbon and what carbon offsets can be sold for on the 
market. At a United Nations seminar in 2002 titled Afforestation in the 
Context of Sustainable Forest Management, the Canadian delegation asserted 
that as carbon management and trading developed in Canada, this could “tip 
[the] cost-benefit in favour of afforestation” (Dunn and Farrell, 2002, p. 72). 
Clearly the national management and trading framework that was envisioned 
then has not since been implemented, meaning that the price of carbon 
available to the majority of Canadians is through unregulated voluntary offset 
markets. Only in B.C. and Alberta can landowners who choose to implement 
afforestation projects rely on predictable and stable prices for the offsets they 
create, between $10 to $20/metric tonne and $15/metric tonne respectively 
(PCT, 2013 and Partington, 2013).  !
 A study conducted to determine the economic feasibility of 
afforestation in Canada found that a minimum price of $10/metric tonne is 
needed to make afforestation at all attractive to private landowners 
(Yemshanov et. al., 2005). With zero government regulation, it is ultimately 
the price of carbon which will determine whether or not private landowners 
choose to pursue afforestation. Clearly, the higher the price the more 
attractive afforestation will be. However, if prices are expected to increase in 
the future this may prompt individuals to delay afforestation activity now for 
greater returns later. !
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 There are other benefits to afforestation besides carbon 
sequestration and the value of carbon offsets. These include increased 
biodiversity and the provision of ecosystem services such as water 
purification and the prevention of soil erosion. However, if afforestation 
projects are pursued using only a single species of fast growing tree in order 
to sequester the maximum amount of carbon, this could result in little more 
than monocropping for carbon sequestration which could in fact reduce 
biodiversity (Carlson, 2009). The interplay between these various costs and 
benefits will be explored further in the next section of the paper focusing on 
policy incentives that governments might employ to increase the 
attractiveness and effectiveness of afforestation.  

POLICY RESPONSE !
 If carbon sequestration is considered as the only purpose for 
afforestation projects, then incentives must focus on the price of carbon and 
access to carbon offset markets. However, if the wider set of benefits of 
afforestation such as increased biodiversity, ecosystem services, and 
harvesting possibilities are also valued, then the proper choice of policy 
becomes more complicated.  !
 Focusing first on carbon sequestration exclusively, given that there 
is a minimum carbon price at which afforestation becomes an economically 
attractive possibility, governments must ensure that landowners have access 
to regulated and predictable carbon markets. Governments must establish a 
policy framework that will facilitate such markets. While individual 
provinces have created such frameworks or have entered into multi-
jurisdictional agreements, Canada has yet to do this at a national scale though 
the previous Liberal government recognized this as being necessary to 
encourage offset activities such as afforestation (Dunn and Farrell, 2002). A 
framework of this nature would have to establish clear definitions and rules 
to cover issues of ownership, reporting, measurement and monitoring. !
 Land trusts are one instrument that can be used to facilitate the 
regulation and sale of carbon offsets from afforestation activities. This is the 
approach that B.C. has taken. The Pacific Carbon Trust is a crown 
corporation of the Government of British Columbia which focused on 
incentivizing ‘made in British Columbia greenhouse gas offsets’ (PCT, 
2013). While there are a number of carbon offset retailers operating in 
Canada, they are a part of the global voluntary carbon market (Carlson, 
2009). Therefore, while Canadians are able to buy and sell offsets within this 
market as well, the price which these offsets command are often lower than  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those set by domestically oriented land trusts and may fall below what is 
economically attractive in Canada. In general terms, forest carbon 
sequestration tends to be less costly in developing countries than in 
developed ones because of the relative value of land (Nabuurs, 2007). 
Therefore, in a global voluntary offset market a country like Canada would 
be at a relative disadvantage in terms of finding an incentive for 
afforestation. The creation of a land trust dedicated to buying and selling 
Canadian offsets would provide a more stable incentive for afforestation in 
Canada. !
 An afforestation programme pursued for carbon sequestration 
benefits alone is likely to be simpler and less costly than one that considers a 
wider array of implications. The choice of which trees to be planted will be 
made according to which species is expected to have the most rapid growth 
rate, and therefore carbon sequestration rate, in a particular region. These 
stands would ideally be managed as short-rotation plantations rather than as 
permanent, or, ‘real’ forests (Nijnik, 2012). Short-rotation refers to the 
planting of fast growing species to be cut sooner than the 60 to 80 year 
rotation cycle of typical forestry operations. The rationale for establishing 
short-rotation plantations is based on the increased potential for carbon 
sequestration as compared to other forms of land-use as well as their value 
“as a closed-loop biofuel to substitute fossil fuels” (Samson, 1999, p. ii). 
Therefore, afforestation schemes of this type could be complimented with a 
fuel switching strategy to ensure that there is a robust market for this form of 
biofuel.  !
 An alternative to the production of biofuels from short-term 
managed afforested stands would be to develop a policy focused on 
increasing the demand for wood as a building material. Sequestered carbon 
can remain stored within the wood even after the trees have been harvested. 
Therefore, managing these plantations in such a way that the wood is 
harvested to maximize carbon retention would extend the sequestered life of 
this carbon while making space for new trees to grow, absorbing more 
carbon. This is part of the rationale behind B.C.’s Wood First Initiative. This 
initiative also seeks to promote more climate-friendly construction practices 
by transitioning away from building materials like steel, the production of 
which is GHG emissions intensive, and to support forest-dependent 
communities (MJTST, 2013). !
 The exclusive use of market based incentives for afforestation does 
have the potential to benefit landowners in a number of ways, whether 
through the value of carbon offsets or harvesting potential. However, when  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afforestation is considered as a strategy for delivering multiple benefits, 
including increased biodiversity and ecosystem services, the picture become 
murkier. While incorporating these additional benefits may increase the total 
benefits of afforestation projects, there is a high probability that it will result 
in a lower rate of sequestration and fewer options for harvesting. It is 
however reasonable to assume that it will also increase the general 
attractiveness of afforestation within public perception (Nijnik, 2012). This 
requires policy based on more than just the economic potential of carbon 
offsets and timber. !
 When incorporating biodiversity concerns into afforestation projects 
it is important to recognize that the result will depend on the nature of the 
ecosystem being afforested and the species of tree that is used. The impact of 
afforestation on biodiversity must be determined on a case by case basis. In 
Ireland it was found that the use of native broadleaf trees yielded positive 
impacts for certain mosses and lichen while foreign coniferous trees were 
detrimental to these organisms. However, in Iceland, both native and foreign 
tree varieties had positive impacts on fungal diversity. Even where 
biodiversity is increased there will still be a strong chance that the ecosystem 
composition will be altered. Ultimately the act of afforestation will have a 
significant effect on the existing ecosystem which requires all afforestation 
planning to include strategies for dealing with these changes (Elmarsdottir et. 
al.).  !
 Policies designed around direct government financial assistance 
have the potential to be more discerning with the application of afforestation 
and to account for issues of biodiversity. They do this by placing 
conditionalities on the type of land that can be afforested and the tree species 
that is used. Without these conditions, afforestation can have negative results 
for biodiversity. The European Council Regulation 2080/92 of 1992 provided 
subsidies to landowners who chose to initiate afforestation projects. The 
purpose of this was to mitigate GHG emissions through carbon sequestration 
and to provide other environmental benefits (Tassone, 2004). However, many 
of the afforestation projects that were undertaken as a result of this subsidy 
had negative impacts to biodiversity. Lacking the necessary regulatory 
conditionalities and oversight to protect biodiversity, these subsidies resulted 
in the afforestation of a large amount of land with a high conservation value 
such as bogs (Zanchi, 2007). Therefore the subsidy, though well intentioned, 
resulted in compromising many of the natural ecosystems unique to certain 
areas by providing an economic incentive to change the land. !
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 Another example of a policy favouring the use of direct financial 
incentives is New Zealand’s Afforestation Grant Scheme (AGS). Through the 
AGS the government provides grants to small landowners who submit 
acceptable proposals to undertake afforestation projects. The government 
retains ownership over all carbon offsets created by the project for ten years 
while covering the entire cost of the grant and administration and accepting 
the risk for any carbon loss. After ten years the landowner can take over 
ownership of any further carbon offsets or use their land for other purposes. 
While the primary purpose of the AGS is to sequester carbon in order for 
New Zealand to meet its commitments under Kyoto, priority is given to 
proposals that also reduce the risk of soil erosion and improve water quality 
and indigenous biodiversity. The scheme does recognize that by attempting 
to give equal weighting to all of these objectives, the potential for carbon 
sequestration is minimized (MAF, 2011). By giving greater consideration to 
biodiversity, the AGS is more discriminating with the proposals that it 
accepts and ultimately does not sequester as much carbon as it might 
otherwise.  !
 Tax based incentives are a third action governments can take to 
encourage afforestation. B.C.’s Zero Net Deforestation Act employs a variety 
of tax incentives as part of its voluntary approach to afforestation. The act 
declares B.C.’s desire to achieve zero net deforestation by 2015 by reducing 
deforestation and incentivizing sufficient afforestation to counter what land is 
deforested (B.C. Legislature, 2010). The act seeks to meet this goal without 
any regulation that makes it compulsory for those responsible for the 
deforestation to pay for afforestation in another area. Instead the act is driven 
entirely by voluntary action and incentives. The tax incentives include 
allowing afforestation costs incurred by businesses to be tax deductible, 
revitalization tax exemptions at the municipal level, and a lower assessment 
of managed forest land (MFML, 2013).  !
 While the first two incentives cover the start-up costs of 
afforestation projects, the third is geared towards increasing the attractiveness 
of the long-term maintenance of new forests. In B.C. managed forest land is 
assessed without the value of the timber. It is not until the year that the 
timber is harvested that its value is included in determining the value, and 
subsequently the tax rate, of the land. Therefore, by establishing new forests, 
landowners could receive a lower tax rate (MFML, 2013). This might 
incentivize landowners to retain forest for carbon and biodiversity benefits 
rather than harvest. !
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 The danger of B.C.’s Zero Net Deforestation Act, and other acts like 
it, is that, while it does acknowledge that reducing deforestation is preferable 
to afforestation, it continues to treat primary forest and human induced 
forests as equal. By making zero net deforestation the target there is the 
danger that this could result in the substitution of the latter for the former. 
Primary forests generally display a greater degree of biodiversity than human 
induced forests. Indeed, it is projected that while total global forest land will 
increase following 2020, primary forest land is expected to continue to 
decline (See Figure 2) (OECD, 2012). The replacement of primary forest 
with human induced forests, including through afforestation, has troubling 
prospects for biodiversity. While zero net deforestation may increase 
afforestation activities and expand the total forest land base thereby 
increasing forest carbon sequestration, it may come at the expense of 
irreversibly damaging the biodiversity of affected ecosystems. 

!  !
Figure 2 Global Forest Area Change: Baseline, 2010 - 2050 

CONCLUSION !
 The important role that forests play in regulating the flow of the 
carbon cycle has pushed afforestation forward as one of many popular 
climate change mitigation strategies. While much uncertainty continues to 
exist in terms of the carbon accounting for afforestation projects, it is a 
widely accepted method of generating carbon offsets. Despite the benefit of 
afforestation in terms of carbon sequestration, the decision to pursue this 
activity is not so straightforward. There are a number of costs associated with 
afforestation that must be weighed in relation to the benefits. Any policy that 
government chooses to employ in order to increase afforestation activity will  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have to be nuanced to these costs in order to ensure that there is indeed a 
positive end result, both economically and environmentally. !
 In order for afforestation to become a more feasible option for 
climate change mitigation some form of government action and policy is 
needed. The appropriate set of incentives should contain measures to ensure 
that landowners receive sufficient economic returns for the use of their land 
but should also seek to maintain the integrity of local ecosystems. Market 
based incentives, financial government transfers and changes to taxation 
systems are three possible ways in which governments can increase the level 
of forest carbon sequestration by increasing the economic attractiveness of 
afforestation. Therefore, a mixed portfolio of incentives is likely the most 
appropriate solution for governments interested in pursuing an afforestation 
strategy.  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INTRODUCTION !

Progress on climate change has long been defined by the success of 
supranational agreements and targets. Multilateral partnerships brokered by 
international bodies once epitomized leadership on climate change but, as a 
result of ratification and implementation limitations, these partnerships have 
had varying degrees of success. In light of the challenges facing global 
climate change solutions, smaller scale agreements and actions by local 
governments are increasingly prioritized. According to the United Nations, 
even though cities only cover 2 percent of the earth's total land mass, they 
“consume 78% of the world's energy and produce more than 60% of all 
carbon dioxide” (United Nations Habitat, 2013, para. 1). Considering the 
extent to which the urban built environment contributes to climate change, it 
is essential that actions are taken on a local level. One method in particular 
that has been cited as a climate change action tool is the use of densification 
through land use planning. According to the province of British Columbia, 
densification is a process whereby the “number of units of housing per 
square foot of land” is increased (Tenant Resource and Advisory Centre, 
2013, para. 1). In the context of sustainable development, densification also 
represents a planning framework to encourage higher density, mixed use and 
walkable neighbourhoods (Ministry of Forestry and Range, 2013). This type 
of comprehensive planning is often referred to as smart-growth density 
within the smart-growth planning model (Handy, 2005). Smart-growth 
densification includes various policy areas such as transportation, health, and 
infrastructure planning but this research will focus exclusively on the 
environmental outcomes from holistic density planning. In Canadian urban 
centres, density planning has been proven to be an effective strategy to 
reduce greenhouse gas (GHG) emissions and make the built environment 
more sustainable. For example, the City of Vancouver has managed to reduce 
greenhouse gas emissions with a growing population and economy. 
Vancouver saw a 6% reduction in greenhouse gas (GHG) emissions while its 
population grew 5% and the number of jobs in the city grew by 7% 
compared to 2007 (City of Vancouver, 2013b). Environmental benefits aside, 
research has shown that density often comes at a cost for politicians, 
residents and developers (Ruming, 2013, p.1). Indeed, these interest groups 
realize different costs and benefits from densification and the process will be 
fraught with these competing interests. If cities wish to implement smart 
growth density as a response to climate change, public acceptance is a 
necessary precursor. Based on existing literature this essay will explore the 
origins of public controversy over densification. Specifically, the research 
will focus on the issue framing surrounding densification that has resulted in 
negative perceptions of the concept. In an attempt to reorient the current  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discourse on densification, this essay will argue that “green growth” is a 
currently underused issue frame in density discussions. Based on the OECD’s 
definition, the goal of green growth is not only economic but to implicitly 
and explicitly promote a shift in community perceptions, values, and norms 
regarding climate change (OECD, 2012b). This essay will argue that 
increasing public support for smart-growth densification is possible if the 
issue is reframed from existing negative perceptions to a green growth frame.  

DEFINING SMART GROWTH  !
To begin, the following section will provide an overview of smart 

growth density literature. While the research will focus on Canadian data and 
examples, research in this field is much more extensively developed in 
European and Australian cases. The American Planning Association defines 
the concept of smart growth planning as “that which supports choice and 
opportunity by promoting efficient and sustainable land development, 
incorporates redevelopment patterns that optimize prior infrastructure 
investments, and consumes less land that is otherwise available for 
agriculture, open space, natural systems, and rural lifestyles” (American 
Planning Association, 2012, p.1). This planning strategy is implemented by 
land use methods that prioritize “compact, transit accessible, pedestrian-
orientated, mixed use development patterns and land reuse” (American 
Planning Association, 2002, p.1). !

Notably, smart growth planning acknowledges that increasing an 
area’s population density cannot alone bring about environmental, social or 
economic benefits. In her seminal work, “The Death and Life of Great 
American Cities,” urban theorist, Jane Jacobs famously advocated for 
planners to consider density as a holistic indicator. She argued that “we 
cannot understand the effects of high and low densities if we assume that the 
relationship between concentrations of people and production of diversity is 
a simple, straight mathematical affair” (Jacobs, 1961, p. 205). Jacobs 
emphasized the distinctiveness of cities and that high density is not always 
the appropriate land use strategy for every area. She generally advocated for 
densification with the acknowledgement that the concept would apply 
differently depending on the area. While Jacobs’ work was published almost 
half a century ago, it is evident that densification has always represented a 
contentious issue. More recently, Alex Steffen, author of the book Carbon 
Zero, argues that if a city solely equates densification with economic and 
development targets, the result will be vertical suburbs; high density areas 
with low walkability and few civic amenities (Steffen, 2013, p.45). These  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vertical suburbs result from a lack of mixed use planning. Both Jacobs and 
Steffen emphasize the interconnected nature of smart-growth planning. 
Smart-growth planning recognizes that transportation, health and social 
policies are as equally important as densification policy itself when planning 
for sustainability. It is evident that this type of land use planning requires the 
coordination of various policy areas and the complexity involved means that 
standards and targets cannot be quantitative alone. Fundamentally, smart-
growth will look very different depending on the city therefore 
implementation and development patterns will vary as a result of context 
specific factors. Planning tools such as zoning and policy statements are 
created by both provincial and municipal governments to set out long term 
land use planning goal. What is universally applicable though, is the ultimate 
goal of densification as a means to promote (but, not to limit) growth in 
strategic and coordinated ways. 

THE CLIMATE CHANGE IMPLICATIONS OF CANADA’S BUILT 
ENVIRONMENT !

There are various social, economic and environmental benefits that 
can be gained from higher density living. For the purposes of this essay, the 
discussion will focus on the environmental benefits. Comparing the 
emissions of high and low density areas shows the stark difference of 
environmental impacts.  !

 In terms of trends in the energy use of Canada’s residential sector, 
there was a 14% growth in total secondary energy use by the Canadian 
residential sector between 1990 and 2008. In 2008, the residential sector used 
approximately 1,500 petajoules of energy. This is equal to over half of the 
total energy used by the Canadian transportation sector in 2008 (Natural 
Resources Canada, 2010). Homes are often targeted with energy efficiency 
upgrades, yet as the Council of Canadian Chief Executives notes, even with 
an increase in energy efficient appliances and buildings, these improvements 
have been offset by the increase in the average size of a new home, 
particularly in suburban areas (Canadian Council of Chief Executives, 2011). 
The average size of a Canadian home has increased from 116 m2 to 128 m2 
and the average number of household appliances has increased from 15 to 21. 
These increase are substantial since there has been a 33% increases in the 
number of households in Canada between 1990 and 2008 (Canadian Council 
of Chief Executives, 2011, p. 16).  !

While Canada’s residential sector as a whole has seen a decline in 
environmental performance, comparing the average emissions of suburban  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versus urban areas illustrates where the most pertinent improvements are 
needed. In a study of Canada’s largest city, Vandeweghe and Kennedy found 
that core Toronto neighbourhoods emitted a yearly average of 6.402 tonnes 
of carbon dioxide equivalents per capita opposed to 7.74 tonnes of carbon 
dioxide equivalents per capita for suburban areas (VandeWeghe and 
Kennedy, 2007, p. 142). Notably, the study found that wealthier 
neighbourhoods in Toronto’s core area had carbon dioxide equivalent 
emissions comparable to suburban areas, due to the wealthier household’s 
ownership of personal vehicles and larger, energy inefficient heritage homes 
(VandeWeghe and Kennedy, 2007, p. 143). This reiterates the notion that 
smart growth planning must address the social and cultural aspects of 
densification to the same extent as economic and environmental targets. 
Figure 1 below shows the Greater Toronto Area’s geographical differences in 
carbon dioxide equivalent emissions (Vuckets, 2010).  

Figure 1: Annual per capita residential greenhouse gas emissions in 
Toronto Area (Vukets, 2010) 

The worst emitters were the outermost suburbs (for example, Whitby and 
Pickering). These areas are serviced by light rail transit but residents are still 
likely to rely on personal vehicles for commuting to work and daily errands 
(Vuckets, 2010). Ultimately, the study concludes that household car usage 
has the largest impact on household emission levels, with space heating use 
as the second most important determinant. A Canadian Mortgage and 
Housing Corporation study on Toronto confirmed increased car ownership 
levels for suburban households. Central areas owned an average of 1 car per 
household in 2001 compared to 1.9 for outer suburban areas. Furthermore, 
central vehicle owners traveled on average 9,000 km for weekday urban trips 
during the year compared to 17,000 km for inner suburban commuters and 
25,000 km for outer suburban commuters (Canada Mortgage and Housing 
Corporation, 2006). This can be partially attributed to the lack of well-  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developed transit in outer suburban neighbourhoods coupled with suburban 
lifestyles that promote, if not demand, personal vehicle use. In 2001, 67% of 
central area households lived 1 km away from a rapid transit station 
compared to 7% of inner suburban households and 0% of outer suburban 
households (Canada Mortgage and Housing Corporation, 2006, para. 16). 
Ultimately, car ownership and proximity to public transit are both major 
determinants for the carbon dioxide emissions of a particular area. What is 
more difficult to empirically estimate are the social and psychological factors 
impacting commuting and lifestyle choices. Danielsen, Lang and Fulton 
argue that it is difficult to “sell” smart growth because North American 
consumers have long been sold on the benefits of suburban, low density 
living such as, “good schools, low crime, and moderate taxing” (Danielsen, 
1999). These entrenched perceptions present real barriers to the 
implementation of smart growth planning. Suburban areas represent a 
lifestyle that prides itself on large homes and car ownership (Danielsen, 
1999, p.52) and the ensuing behavioural and energy consumption patterns are 
concerning. Therefore, it is apparent that for densification to become publicly 
acceptable, strategies will need to address the fact that the suburban lifestyle 
has become embedded within North American society as not just acceptable, 
but desirable. Reframing densification as a climate change strategy and 
environmentally friendly lifestyle could present one method of breaking 
down traditional paradigms surrounding suburban living.  !

In contrast to Toronto, the City of Vancouver offers an example of a 
major metropolitan area that has reduced car transportation without 
compromising quality of life. In 1995, the City of Vancouver had a 
population of approximately 530,000 with 40,000 fewer people living 
downtown and 23,000 fewer jobs downtown (Carbon Talks, 2011, p. 2). By 
2010, the population had increased to approximately 630,000 and density in 
the downtown had increased substantially, making Vancouver one of the 
densest city cores in Canada (City of Vancouver, 2014b). This population 
growth was accompanied with an increase in both the average income and 
the number of institutions and attractions downtown. Even with this 
increased activity, the City has decreased the number of vehicles commuting 
downtown by 25% relative to the 1995 average. This decrease is expected to 
continue as Vancouver implements its Greenest City 2020 targets, which 
includes a target of 50% of daily commuters to walk or cycle into the 
downtown core (Carbon Talks, 2011, p. 2). The success of Vancouver’s 
reductions in vehicle use is attributed to a holistic planning focus on 
transportation, the environment, the local economy and consumption. 
Notable goals in the Greenest City 20/20 Plan include the use of  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neighbourhood renewable energy systems, the implementation of North 
America's strictest building code in terms of energy use and a plan to capture 
gases from landfill waste (City of Vancouver, 2013b). Furthermore, the city 
has developed an integrated and comprehensive transit network servicing 
both inner and outer areas coupled with an increased number of residents 
living in high density core areas (City of Vancouver, 2013b). As a result of 
this focus on transit, the city has simultaneously worked to disincentive 
personal vehicle use, notably through a 35% tax increase on parking spaces 
downtown (Bula, 2012). The city’s climate change strategy notes that the 
benefits of reduced car usage extend far past a household’s budget since 
residents can expect health and social benefits as a result of decreased car 
emissions and less time spent in traffic (City of Vancouver, 2013b).  

PUBLIC OPINION ON SMART GROWTH AND DENSIFICATION   !
Based on the stated benefits of smart growth planning, it is evident 

that cities worldwide are including the concept in climate change strategies. 
In particular, European cities such as Barcelona not only have comparatively 
high population densities but have simultaneously low greenhouse gas 
emissions (Hallegatte, 2012). While some cities in Canada have already 
integrated the principles of densification, significant public controversies 
have arisen out of neighbourhood intensification efforts. Should cities 
proceed with intensification as a climate change mitigation strategy, public 
opposition could deter the ability to implement such plans. Undoubtedly, 
there are varying factors at play in specific community opposition 
campaigns; therefore these findings should not be considered generalizable. 
That being said, due to the lack of Canadian data on public opposition to 
densification, the literature will be drawn from Australian examples. Findings 
can subsequently be extrapolated to Canada’s experience as an example. 
Based on the available literature, reasons will be suggested as to why 
opposition may exist to densification projects.  !

To begin, a general assessment will be provided of public opinion 
research on urban densification. Kristian Ruming from MacQuire University 
in Australia has written extensively on Australian land use planning policies. 
In 2013, he presented the results of a public opinion survey on densification. 
Ruming’s study was based in Sydney where dwelling density targets have 
become a main planning target in their growth strategy, mostly for 
environmental reasons. Ruming argues that high density development 
opposition is a result of “not in my backyard” (NIMBY) sentiments that are 
based on concerns that densification will lead to an “increased demand on  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local infrastructure, increase traffic and reduce car parking, potentially 
reduce house prices, introduce new groups into established communities and 
change the reputation of an area” (Ruming, 2013, p. 2). Furthermore, a 
“majority of residents were unaware of the policy frameworks which were 
promoting high density development….what becomes clear is the fact that 
the majority of residents surveyed are unaware whether they live in locations 
that have been targeted for increased density” (Ruming, 2013, p. 3) Increased 
promotion of the strategy involved could quell some of the misperceptions 
surrounding densification (Ruming, 2013). In fact, Ruming’s study found 
that supporters of densification are the ones who were the most likely to be 
aware of planning and development policies guiding densification (Ruming, 
2013). Ruming's findings suggest that supporters of densification understand 
the broader strategic goals and policies while opponents are mostly 
concerned with localized impacts. Based on these findings, two specific issue 
frames have been selected for further study. The liveability and local impact 
concerns will be further investigated to determine the rationale behind anti-
densification arguments.  

EXISTING DENSIFICATION ISSUE FRAMES  !
The first densification issue frame is the negative perception 

regarding the liveability of high density neighbourhoods. Thomas, Walton 
and Lamb (2010) conducted a computer simulated study to determine what 
factors would influence American residents perceptions of densification. The 
authors argue that residents make a trade-off between liveability (such as 
personal security and space) and access to key infrastructure (such as 
shopping and transportation). The study found that the majority residents 
who currently lived in low density areas were unwilling to trade liveability 
for proximity to infrastructure, suggesting that there exist perception barriers 
to high density housing. The majority of participants also responded that they 
wanted a home similar to the value of their current homes and high density, 
central housing was perceived to be more expensive (Thomas, Walton and 
Lamb, 2012). These two findings appear to be at odds since respondents 
generally reported that high density housing was unsafe and did not offer 
“liveability” features but, they simultaneously placed a high financial value 
on it due to its proximity to desirable amenities such as transit. This suggests 
a level of cognitive dissonance that residents must overcome.  !

In Toronto, this liveability perception was echoed in City Council by 
former Deputy Mayor Doug Holyday. In July of 2012, a Toronto City 
Councillor supported by the Toronto Planning Department introduced a  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motion to require a proposed condominium development in the downtown 
area include 10% of its units as 3 bedrooms in order to attract families. The 
motion’s staunchest opponent, Doug Holyday argued that, “It makes for a 
healthier city to have children out on a street like King St. where it’s bumper-
to-bumper traffic and people galore at all times of night and day? I just think 
of raising my own family there. That’s not the place I’d choose” (Dale, 2012, 
para. 6). His arguments were based on space and safety concerns even though 
the Toronto City Planning Department provided research and arguments 
dispelling these concerns (Dale, 2012). The fact that one of Toronto's most 
influential leaders holds these views signifies that these liveability concerns 
exist in a variety of groups. These negative frames are not unique to Toronto 
or this decade. Jane Jacobs similarly worked to dispel myths of danger and 
security concerns in high density neighbourhoods. These longstanding 
perceptions of high density neighbourhoods as unsafe or insecure are one 
issue frame that will need to be reoriented if high density housing is to 
become accepted by a broader group of citizens.  !

The second negative issue frame epitomizes the idea that what isn't 
communicated is just as important as what is communicated. Stemming from 
Ruming’s research, the notion that the environmental benefits of 
densification are not discussed to the same extent as the social and economic 
outcomes. While urban planning theory has long documented the benefits of 
compact living, research shows that this knowledge may not resonate among 
residents. To reiterate, the Ruming study found that the majority of residents 
were unaware of overarching densification policies affecting their 
neighbourhoods but those who were aware of government policies were the 
most likely to support densification projects. Assuming that there is a 
similarly low level of public awareness on densification policies in Canada, it 
is therefore necessary for municipal leaders to address this particular frame 
by offering the general public more information on smart growth 
densification. Ruming points out that Sydney's urban intensification targets 
are tied to environmental targets therefore if residents are unaware of general 
densification policies, they may also be unaware of the environmental 
benefits. Fundamentally, in order to shift the negative image of densification, 
citizens need to be aware of the reasons and motives that make this strategy 
an effective climate change tool. Further research would be necessary to fully 
understand how Canadians perceive densification and whether or not they 
associate the concept with urban sustainability and climate change planning.  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REFRAMING SMART GROWTH PLANNING AND 
DENSIFICATION  !

Based on the environmental benefits of smart growth densification, 
it is evident that promoting such a strategy in Canadian cities could be an 
effective climate change tool. Although, as was discussed in the previous 
section, densification can invoke negative reactions from residents and these 
perception barriers will need to be overcome in future projects. In an attempt 
to reorient negative densification paradigms, this essay will suggest how the 
“green growth” theoretical framework could be used to reframe densification 
strategies at the local level. There are varying interpretations of this theory 
but for the purpose of this essay, the OECD 2012 version will be used. 
According to the OECD, green growth theory focuses on “fostering 
economic growth and development while ensuring that natural assets 
continue to provide the resources and ecosystem services on which our well-
being relies. To do this the theory must catalyse investment, competition and 
innovation, which will underpin sustained growth and give rise to new 
economic opportunities” (Hammer, 2011, p. 29). The goal of green growth is 
not only financial but to promote a shift in societal values, and norms 
regarding climate change action.  !

Furthermore, it is important to distinguish this concept from 
sustainable development. According to the OECD, green growth connects 
environmental improvements with economic benefits whereas this is just one 
pillar of sustainable development. In 2009, the OECD was tasked to produce 
a green growth strategy for its members and since then, there has been a 
coordinated effort to include the concept in all of its policy areas, not just at 
city governance levels. Cities have already successfully implemented this 
strategy, for example, Vancouver’s development as discussed in Section 3. 
This idea has therefore moved beyond theoretical discussions. Furthermore, 
with climate change as an increasingly salient driver, countries have begun to 
prepare adaptation and mitigation plans and there is a need to reflect 
innovative policy solutions such as green growth in these policy documents. 
Importantly though, it has been acknowledged that the impacts of climate 
change will be localized. Cities within the same country may experience 
different impacts from climate change therefore it is necessary for small scale 
areas to develop specific responses. Green growth strategies can guide land 
use planning for developing cities while offering strategies for improvement 
in highly urbanized areas. Finally, green growth instruments must similarly 
prioritize environmental and economic objectives. In this case, Vancouver is 
again used as an example by the OECD since the municipality included  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environmental indicators and improvements in its economic strategy (City of 
Vancouver, 2013a) .  !

In an attempt to make green growth easier to implement at the 
municipal level, the OECD outlined three governance tools that support the 
concept. The list includes: a focus on finding new sources of economic 
growth (such as renewable energy), policy congruency across all levels of 
government and a commitment to advance social equity through urban 
growth (Hammer, 2011). One potential limitation is the existing stock of 
greenhouse gas emissions which presents a serious problem since climate 
actions taken in the present cannot undo the decades of emissions already 
compounded in the climate system. That being said, green growth provides a 
proven framework to inject these climate change considerations into policy 
making at all levels. The theory certainly has its limitations but sustained use 
of green growth principles would benefit existing and developing urban 
infrastructure. Should municipalities wish to include smart growth 
densification in climate change strategies; strategies should be developed to 
deal with negative or uninformed public opinion. Therefore, in the interest of 
promoting sustainable growth, this paper will suggest three alternative issue 
frames.  !

Based on the description of green growth provided above, the 
following section will outline three key tenets of the theory: exposing hidden 
economic costs, city attractiveness and civic engagement. These tenets will 
be used to provide issue frames that could be used to reframe the current 
discussion surrounding smart growth planning and densification. 
Traditionally, the success of a society was judged by its ability to grow. 
Although measures such as GDP, productivity and inflation rate offer insight 
into the strength of an economy, these indicators cannot account for non-
monetary indicators that also impact a country's quality of life. Economists, 
academics and politicians alike have acknowledged that indicators like air 
quality and proximity to green space are important quality of life 
determinants and the green growth concept aims to tie together these 
traditional and non-traditional indicators.  !

Firstly, green growth can be framed as an economically sensible 
alternative to suburban subsidization. The theory highlights the negative 
financial value that can result from poor environmental quality in cities. In 
the long run, climate change can undermine present investments made in city 
infrastructure as severe weather events and shifting climate patterns affect 
vulnerable systems. Moreover, from a human health perspective, should  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emissions services but there will be a simultaneous impact on city-wide 
productivity (Hammer, 2011, p. 18). !

These hidden costs of environmental damage are exemplified with 
the construction of new suburban areas in Canada. The idea of increasing the 
physical limits of a city implies that its population is increasing but what is 
less evident are the financial and environmental costs associated with the 
growth into undeveloped areas. In 2013, the Ottawa based research institute, 
Sustainable Prosperity published a report investigating the costs of suburban 
development. The report concludes that 79% of respondents stated that the 
price of a home as the major influencer on living decisions (Sustainable 
Prosperity, 2013, p. 3). The report offers the optimistic conclusion that the 
majority of suburban dwellers would rather live in central areas but believe 
that it is unaffordable. The report argues that if suburban dwellers parted with 
their vehicles, living downtown would become a more realistic option as a 
result of the savings (Sustainable Prosperity, 2013). The report concludes that 
the most substantive hidden costs of the suburbs are the municipal funds 
allocated to bring infrastructure to new, undeveloped areas. For example, 
“Calgary found that by adopting a denser growth pattern that used 25% less 
land, it could save $11 billion in capital costs alone” (Sustainable Prosperity, 
2013, p. 5). Currently, many Canadian municipalities take on a majority of 
the costs associated with suburban development instead of mandating 
developers or new residents to pay the real cost of their developments.  !

All of these hidden costs are amplified when considering the 
environmental damages that occur from increased suburban emissions. From 
a green growth perspective, smart growth densification can bring about what 
Sustainable Prosperity refers to as “economies of agglomeration.” Higher 
density areas spread infrastructure costs among a higher number of residents. 
Furthermore, dense areas have the population to support substantial 
economic activity which subsequently provides residents with economic and 
social benefits (Hammer, 2011, p. 5). !

Based on the findings from Sustainable Prosperity, urban and 
suburban residents should be aware of the costs of suburban subsidization. 
The Ruming study cited in the literature review found that residents were 
generally unaware of the guiding policy documents for densification. 
Addressing myths of high density living as expensive could offer one 
solution to entice suburban and urban dwellers to more seriously consider not 
only supporting higher density development but perhaps even consider 
relocating.  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The second issue frame offered by green growth theory is the notion 

of city attractiveness. The OECD’s conceptualization of attractive cities 
argues that a combination of economic, environmental and social factors 
attract individuals and business to a particular area. A 2008 OECD 
conference in Milan emphasized the importance of environmental factors for 
creating attractive cities which would subsequently bring social and 
economic improvements. This is an important development to highlight 
because it signals the recognition of the environmental quality as a 
significant determinant of growth. As cities, companies and citizens plan for 
the onset of climate change impacts, cities with strong environmental 
indicators will be recognized.  !

The baseline indicators that directly or indirectly influence a city’s 
attractiveness include “the city’s natural resources asset base, the technology 
deployed in a city (which may create path dependency or lock-in), and local 
socio-economic and demographic conditions” (Hammer, 2011, p. 36). These 
basic indicators subsequently affect a city’s potential for output. This 
includes outputs such as human, physical capital, market and governance 
structures and innovation clusters. All of these indicators holistically work 
together to influence a city’s potential to attract development (Hammer, 
2011). As a result of the complex interactions between these indicators, the 
attractiveness of a city has often been defined by its economic and regulatory 
climate in relation to business development. For example, the City of Toronto 
outlines six competitive advantages that attract development to the City. The 
list includes: support for key industry sectors, Canada’s economic and 
financial hub, a deep talent pool and global workforce, cost competitive 
location, supportive municipal government and a great place to live” (City of 
Toronto, 2014b). While Toronto’s competitive advantages are significant, the 
focus is largely on economic benefits. Contrast this with the City of 
Vancouver’s list of competitive advantages to attract individuals and 
business. “Our thriving economy is part of what makes Vancouver one of the 
world's most liveable cities. The City works to support Vancouver's economic 
development through all of its practices including sustainable business 
practices and ethical purchasing policies. We support major industries to keep 
the economy flourishing, but prioritize support for independent businesses 
and local events” (City of Vancouver, 2014a, para. 2-3). While Toronto has in 
place green standards and policies (i.e. the Toronto Green Standard), (City of 
Toronto, 2014a) this policy direction is not prioritized to the same extent as 
economic development. The emphasis on the sustainability and the 
environment is directly stated in Vancouver’s competitive advantages and 
this is similarly reflected in their green city targets. While Vancouver is  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certainly a progressive city in terms of its commitments to sustainability and 
the environment, as countries worldwide make the transition to a low carbon 
economy, these green growth indicators will increasingly drive a city’s 
attractiveness for both individuals and businesses.  !

Based on this discussion of the indicators contributing to city 
attractiveness, the following section will describe how this frame can be used 
to support smart growth densification. The concept of green growth and city 
attractiveness offers an intuitive connection for politicians as human capital 
development, job creation and strong labour markets are pillars of any 
political platform. Promoting a strategy to increase city attractiveness may be 
politically viable but implementing policies to reflect this direction is not as 
straightforward. Firstly, it is important to acknowledge that due to a 
difference in existing human capital, resource capital and governance 
systems, different cities will attract different types of people and business. 
Nonetheless, improving environmental factors can substantially increase 
cities’ attractiveness, primarily through two ways; reducing greenhouse gas 
emissions and supporting the development of transportation networks 
(Organization for Economic Cooperation and Development, 2012). The 
OECD’s IMACLIM-R general equilibrium model, predicts that reducing a 
city’s carbon dioxide emission will result in increased attractiveness. The 
model found that the highest gains on attractiveness were made in the 
presence of high urban density and congestion charges to reduce vehicle use 
(Organization for Economic Cooperation and Development, 2012). As the 
previous section highlighted, these two factors decrease the GHG emissions 
of a city. Ultimately, cities that prioritize densification and growth planning 
stand to increase the attractiveness of their cities while subsequently 
improving environmental performance. Reframing high density areas as a 
means to attract more business and development based on environmental 
performance could offer residents an alternative way to understand the 
benefits of densification. !

The first two frames strengthen the economic and environmental 
factors in favour of densification using green growth theory. The last frame, 
civic ownership should be discussed in the context of the other two due to the 
inherent overlap. Generally, civic ownership or civic engagement is the idea 
of a bottom-up, genuine public engagement. In the context of green growth 
and densification, this issue frame is particularly important because 
municipal policies can have direct, tangible effects on citizens. Unlike the 
other two issue frames, the notion of civic ownership doesn’t solely focus on 
restructuring markets and institutions with environmental indicators. Instead, 
civic engagement addresses the social equity considerations of climate  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change. As political science professor Kent Portney explains, the notion of 
environmentally aware cities relies on its citizens. “The idea of sustainable 
communities is born out of an understanding of the importance of individual 
human behaviour and the local governance context in which that behaviour 
takes place” (Portney, 2004, p. 578). While the first two concepts produced 
issue frames to reorient public conservations but, it is just as, if not more 
critical, for citizens to believe they are meaningfully involved in the process. 
For example, the public opposition campaigns that aim to block 
developments should not be constrained or diminished since participation in 
these groups represents one of the highest forms of civic engagement. 
Instead, municipal leaders can look to the green growth strategy for a 
description on how citizens can be involved in the transition process. As 
outlined by the OECD, civic engagement on green growth should include the 
following factors: “ongoing, not just short-term, community consultation and 
politically driven information sharing. The public needs to be involved from 
an early stage and in various ways…requests for input on policy 
implementation, on whether or not to take a decision….” (Organization for 
Economic Cooperation and Development, 2012b, p. 221). This green growth, 
civic engagement framework provides an ideal complement to densification 
policy since it is evident that people are already interested and engaged on 
this issue. It is therefore necessary for governments to adequately and 
appropriately involve residents.  

CONCLUSION  !
In conclusion, while the benefits of urban densification have been 

proven, the path to promoting environmentally orientated densification is less 
clear. Examples from Toronto and Vancouver illustrated the relationship 
between high density areas and lower carbon emissions. While densification 
can offer much needed emission reductions for metropolitan areas, this 
strategy will not be viable if residents hold negative perceptions of 
densification. Assuming that Canadians oppose density for similar reasons as 
Australians, negative views are largely a result of high density 
neighbourhood liveability concerns and a general lack of knowledge 
surrounding densification polices. Based on these perception barriers the 
OECD green growth theory was offered as a potential strategy to reorient 
existing negative perceptions. By using the two issue frames of densification 
as a tool to induce economic benefits, it is possible to change the current 
conversation on densification. It is important to emphasize that densification 
is not always the appropriate solution for a neighbourhood but as cities 
develop more serious climate change commitments, densification will need 
to be explored as a viable solution to climate change mitigation strategies .  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“Do you see over yonder....thirty or forty hulking giants? I intend to do battle 
with them, and slay them”…Said Sancho, “what you see over there aren't 

giants, but windmills, and what seems to be arms are just their sails, that go 
around in the wind and turn the millstone.”(The Literature Network, 2013) 

1.0 INTRODUCTION  
  
 The phrase 'tilting at windmills' is an archaic expression referring to 
anyone who confronts an enemy that is more perception than reality. Derived 
from Miguel Cervantes’ Don Quixote, it refers to the foolish knight's futile 
quest to rid the countryside of windmills, which he perceives as monstrous 
giants. Though originally authored in 1615, Cervantes' classic epic remains 
relevant in ways which he could never have expected. As wind turbines have 
been installed across the world in the nascent transition to a low carbon 
economy, they have been confronted by Quixotic patches of local resistance. 
This local resistance has been a major factor in the variance of turbine 
deployment across the world and Canada in particular. This paper seeks to 
examine what factors account for the different rates of wind power 
development across several Canadian jurisdictions. This examination will be 
done with a particular focus on institutional factors that affect community 
engagement, as there is a growing consensus that social factors have 
displaced technological ones as the main barrier to deployment. In order to 
effectively assess these factors, the paper will borrow a framework developed 
by Toke et. al while making several adaptations for the Canadian context. 
Using this framework, this paper will examine how various factors impact 
wind deployment and community engagement across Canada, with specific 
attention paid to the case study jurisdictions of Alberta, Prince Edward Island 
and Ontario. These provinces were chosen because they represent the diverse 
political, economic and geographic contexts of Canadian policy making. 
They are also provinces with significant wind power potential, and have 
demonstrated substantial efforts to develop this resource. These jurisdictions 
have all had high levels of deployment paralleled by differing levels of local 
resistance.  !
1.1 Wind Power in Canada 
Less than a decade ago, wind power could reasonably be conceived as a 
cottage industry relegated to niche markets and novelty projects. In recent 
years wind has demonstrated incredibly kinetic growth and has become a 
forceful industry to be reckoned with. As the world has embraced wind 
power, Canada has not been left behind. Ranked 11th in the world for 
installed wind capacity, Canada is a world leader in the industry (MacArthur,  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2010). In order to keep pace with the rapid growth of the industry, Canada 
has had to nearly double wind capacity from 1.7 GW in 2007 to 3.2 GW in 
2013 (MacArthur, 2010). !
 Despite Canada's clear commitment to rapidly expanding wind 
power, it lags behind other nations. Germany has an area 1/28th the size of 
Canada, yet has more than 10 fold Canada's installed wind capacity 
(MacArthur, 2010). To give an even better idea of Canada's immense size 
and untapped wind potential, the Canadian Wind Energy Association 
(CanWEA) estimated that only 0.25% of the country's land is needed to meet 
its entire energy demand (Huber, 2012).  !
 Within Canada, wind is the fastest growing form of generation. 
Growing at nearly 60% per annum, the national industry has doubled in size 
every three years (Fergusson-Martin, Hill, 2011). Canada is characterized by 
a substantial public support for wind power. In 2008, nearly 88% of 
Canadians favoured provincial programs designed to spur wind development 
and a goal of meeting 20% of Canada's energy demand with wind power 
(Fergusson-Martin, Hill, 2011). Yet despite Canada's aggressive adoption of 
wind power and widespread public support, not all jurisdictions have enjoyed 
similar degrees of success.  !
1.2 Challenges of Federalism 
A large part of the discrepancy in wind power between provinces can be 
traced back to a shocking lack of federal leadership. This is partially because 
of the structure of the constitution, which Gattinger (2013) characterizes as, 
“one of the most divided and decentralized constitutional arrangements for 
energy among western industrialized countries”. Though the constitution 
allocates energy issues to the provincial governments, the federal government 
has managed to side step this to become an ardent supporter of fossil fuels. 
Though the focus of this paper is not to determine causation behind the lack 
of federal leadership, it is worth highlighting that government has 
demonstrated the potential to lead on energy issues where the political will 
exists. !
 As highlighted by Toner et. al (2013) the federal government could 
play a substantial role in the deployment of wind power by developing an 
overarching climate strategy. This strategy would be characterized by a 
temporal range of emission reduction targets and a carbon pricing regime. 
Emissions targets would give provinces concrete goals, while a carbon 
pricing scheme would make wind more competitive by effectively ending a 
massive subsidy on fossil fuels.  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2.0 ANALYTICAL FRAMEWORK 
  
 Given the highly political nature of energy policy in all its forms, 
there is no shortage of actors and factors which have shaped the trajectory of 
wind deployment. In order to simplify this complex policy arena, the paper 
will utilize an institutional approach with regards to historical context. 
Institutions are defined as, “decision making structures, forms of 
organization of wind power, planning systems and norms and agreements 
which underpin wind power policy and practice” (Toke, 2006). !
 It is also important to recognize the highly path-dependent nature of 
energy policy. Path dependence refers to a situation in which options are 
defined by previous choices. While individual agency plays an important 
role, this role is circumscribed by the legacy of past policy decisions (Toke, 
2006). Electrical facilities are immensely capital intensive, and are an 
especially vivid example of the legacy impact of projects. Because of these 
high capital investments, a jurisdiction's pre-existing electricity supply mix 
can have an important impact on policies towards wind power. !
 In taking this historical-institutional approach, the paper will adopt 
and adapt the framework developed by Toke. Used by several other 
assessments of wind power, the framework uses four criteria to assess the 
institutional factors which drive the deployment of wind. These include 
planning rules, financial support from the state, landscape protection 
organizations, and ownership structure (Toke, 2006). Though this provides a 
useful base for analysis, some adaptation is required for the Canadian 
context. !
 Toke et. al's focus on financial support from the state is too focused. 
In recent decades, the shrinking role of government has been complimented 
by a growing role for private governance. Examples of private governance 
include labelling schemes such as the Forest Stewardship Council have 
proven to create substantial impacts on policy arenas. Similar governance 
structures have emerged to support the deployment of wind, and must be 
included in this analysis.  !
 Second, Toke's framework omits the structure of the electricity 
market. Electricity markets can be fantastically complex, and constitute an 
institution on their own which must be discussed. The structure of the 
electricity market sets the context for another important variable – 
ownership. This paper will borrow from the work of Ferguson-Martin to  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discuss markets in three terms. The first is whether the wholesale and retail 
markets are competitive or dominated by a monopoly. The second is the level 
of integration: whether or not a single entity owns multiple steps in the 
supply chain of electrons. Third is the degree of regulatory control 
(Fergusson-Martin, Hill, 2011)  !
 Third, Toke's framework does not explicitly account for the impact 
of a jurisdiction's policy legacy. This paper will highlight relevant policy 
decisions to provide a policy drivers context.  !

Fourth, some clarification is required in regards to the category of 
landscape protection organizations. Though there is a range of drivers behind 
local opposition, strong community resistance is, “rooted primarily in values 
of landscape protection” (Toke, 2006). Since values for landscape are 
difficult to quantify and compare objectively, this paper will utilize the 
capacity of resistance organizations as a proxy for assessing landscape 
values.  !
 With these modifications, Toke's framework can be adapted to form 
an effective framework for assessing the deployment of wind power in 
Canadian jurisdictions. While not perfect, this framework simplifies the 
numerous factors which impact the development of wind policies so that 
installed capacity may be viewed as the product of the interaction of these six 
factors.  

3.0 PROVINCIAL WIND REGIMES 
  
This section outlines the six factors identified above as they are manifested in 
Alberta, Ontario and Prince Edward Island.  !
3.1.0 Alberta 
Alberta is home to some of the richest wind potential in Canada. The 
province is characterized by wind speeds between 5 and 9 m/s, making it a 
lucrative area for wind developers (Weiss, 2010). Private actors capitalized 
on this early, and have been building wind farms in Alberta for just over 20 
years. Until it was recently overtaken by Ontario as a result of the Feed-In 
Tariff (FIT), Alberta was the Canadian leader in wind energy. Although it 
currently has approximately 1000 MW of installed capacity from 752 
turbines, Tim Weiss of The Pembina Institute estimates that there is nearly 64 
000 000 MW of potential (Lapointe, 2011). !
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3.1.1 Legacy Impacts 
Alberta's electricity supply is characterized by a heavy 
reliance on fossil fuels. While there is some hydroelectric 
potential, only a portion of this is economically feasible 
(Hatch, 2010). Alberta's fuel mix is constituted by 46% 
coal and 39% natural gas (Fergusson-Martin, 2011). As a 
result, the province's formal support for clean technologies 
has been limited to clean coal and Carbon Capture and 
Storage (CCS) (Lapointe, 2013). Though there is 
significant investment in this area, the province’s electorate 
indicates a desire to move away from dirty electricity. In a 
study done by Tides Canada, approximately 70% of 
Albertans would like to see a transition towards more 
sustainable electricity (Lapointe, 2013). 

3.1.2 Market Structure  
Alberta has a uniquely unregulated, competitive market. 
Whereas most provinces set either a wholesale or retail 
price for electricity, in Alberta both are determined through 
market forces. This means that producers are dependent on 
consumer demand as opposed to entering into contracts 
with a public utility. This can be hostile to emerging 
technologies as it underscores the importance of generating 
at the lowest possible price.  !
The Albertan market is coordinated by the Alberta 
Electricity Supply Organization. This organization is 
responsible for coordination of the system to ensure a 
competitive market where firms are either investor or 
community owned. This organization has hindered wind 
power in the past by capping wind supply at 900 MW, 
despite applications for 11 GW worth of projects 
(MacArthur, 2011). 

3.1.3 Planning 
The planning and approvals process for new energy 
projects is handled by the Alberta Utilities Commission. 
This is a “quasi-judicial arm's length regulator” (Angen, 
2013). Though a deregulated market may create a riskier 
environment, the upshot for wind deployment is that  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approvals are granted with significantly less red tape. In 
fact, one study concluded that Alberta's approval system is 
the most lax in Canada.  

3.1.4 Financial Incentives 
Given the literature's focus on discussing a sufficient price 
for wind, Alberta serves as a striking case study. Despite 
what seems to be a consensus on the importance of a price 
for wind, Alberta has, “no provincial procurement 
target” (Lapointe, 2013). Further, a survey of wind industry 
executives revealed that, “every respondent with 
experience in Alberta ranked Alberta as the worst province 
for the rate paid for wind power” (Lapointe, 2013). Despite 
this, Alberta has the third most installed wind capacity in 
Canada. Behind this perplexing situation are some 
interesting and unique governance structures.  !
In the absence of government policies, private firms have 
acted to develop wind power. One such example is the 
Central Alberta Rural Electrification Association 
(CAREA). This firm sells 1MWh of wind generated 
electricity to consumers for a price of $20 (Fergusson-
Martin, 2011). Another example of this type of labelling 
scheme is Bullfrog Power, which operates in a similar 
fashion.  !
Municipal governments have also taken on a role in 
developing wind power in Alberta. The City of Calgary 
owns ENMAX which, “established a green power 
marketing program known as Greenmax that marketed 
wind generated electricity” (Fergusson-Martin, 2011). 
Under this scheme, consumers paid a premium of 2 cents 
per kWh for their electricity. This was highly successful, 
and played a large role in the city's light rail utilizing 100% 
wind power. This municipal program served as a model for 
businesses such as Vision Quest and Bullfrog.  

3.1.5 Ownership 
Ownership of wind projects in Alberta is primarily via 
corporations. However, there are several examples that 
deviate from this generalization. ENMAX is joint owner of 
the 75 MW McBride Lake wind farm, constituting public  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ownership of a sizable facility. In addition to the McBride 
Lake installation, ENMAX also owns the Kettle Hill and 
Taber wind farms. Though it is not a co-op, public 
ownership of such facilities constitutes a significant level 
of 'buy-in' among the general population. 
  
In addition to this, a number of municipalities have begun 
to collaborate through the Southern Alberta Alternative 
Energy Partnership. This initiative is currently in the 
consultation phase, involving local communities in the 
development of large facilities. 

3.1.6 Landscape Protection 
Landscape protection in Alberta appears to be negligible 
(Jones, 2013). Despite the high levels of deployment, there 
have been relatively few complaints about wind power 
facilities, and almost no organized resistance to wind 
power. In fact, “the Alberta Utilities Commission (AUC)... 
have received no complaints relating to the operation of 
utility-scale wind energy projects” (Angen, 2013). Some 
theorize that this could be the result of low population 
densities. Others such as Wustenhagen (2007) suggest that 
“residents of stigmatised places are more likely to welcome 
facilities that are relatively green”. Certainly, the Albertan 
hinterlands bear a stigmatised image in relation to the 
oilsands.  !

3.2.0 Prince Edward Island 
Though significantly smaller than the other case study jurisdictions in terms 
of geographic and socio-economic terms, PEI has demonstrated a wide array 
of innovative policies in the deployment of wind power. This should not be a 
surprise, as PEI has the most robust wind resources in Canada. Averaging 
wind speeds in excess of 8 m/s, PEI wind farms average a capacity factor of 
40%, much higher than the industry average of ~30% (PEIEC).  

3.2.1 Legacy 
Prince Edward Island has a strong incentive to reallocate 
its electricity supply to a more sustainable mix of 
technologies. Unique in Canada as an island jurisdiction, 
PEI imports the vast majority of its electricity via 
submarine DC cables, which constitute an extremely 
capital intensive form of infrastructure. Though calculating  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the average cost of electricity to residential and industrial 
customers is a complex task, one report concluded that, 
“Both before and after the installation of the submarine 
cables the cost of electricity in PEI has been higher than in 
the other nine Canadian provinces” (PEIEC, 2012). This 
high cost is “directly related to the reliance on a generation 
source that utilizes fuels tied to the price of oil” (PEIEC, 
2012). PEI is also committed to the refurbishment of New 
Brunswick's Point Lepreau nuclear facility under the PEI 
Energy Accord.  

3.2.2 Market Structure 
PEI's market is characterized by the dominant private 
utility Maritime Electric, which purchases power from 
New Brunswick and owns the majority of transmission and 
distribution infrastructure. Maritime Electric is 
complimented by the much smaller, publicly owned utility 
Summerside Electric. This creates somewhat of a hybrid 
market, although given the diminutive role of Summerside 
Electric, it is more accurate to describe it as regulated. 
Maritime Electric is highly regulated in regards to its 
expenses and pricing structure by the Island Regulatory 
and Appeals Commission.  

3.2.3 Planning 
Though no clear indication was made in either PEI's 
Planning Act or Renewable Energy Act, it appears that 
planning processes are democratic and inclusive. Before 
expansion on the Eastern Kings project could begin, a vote 
was held to determine whether or not to proceed (CBC, 
2013). This may suggest that local consultation is an 
essential element of the province’s wind regime.  

3.2.4 Financial Support  
PEI has several policies designed to facilitate the 
development of wind power. These include renewable 
portfolio standards, which require utilities to purchase a set 
amount of electricity from renewable sources. In PEI's 
case, this was manifested in the Renewable Energy Act 
(REA). This piece of legislation requires Maritime Electric 
to purchase 15% of its electricity from renewable 
generation. This has since been raised to 18% (Maritime  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Electric, 2013). While these targets are high, it is worth 
noting that PEI has developed wind capacity well in excess 
of these targets. 
  
PEI has also employed net metering. Under this policy, 
consumers are encouraged to generate their own electricity, 
which is sold back into the grid. In PEI, this policy applies 
to any wind turbine under 100 kW. Though Maritime 
Electric has allowed this to occur since the 1970s, the REA 
made for one significant difference. Before the REA, these 
small scale generators were only paid the wholesale price 
for their electricity. However under the new rules set out by 
the REA, they are paid the full retail price (Maritime 
Electric, 2013). This makes wind turbines a much more 
lucrative option for small scale deployment.  !
A third policy utilized by PEI is the sale of Energy Savings 
Bonds. These bonds were sold as of December 11th 2006, 
and within six months had generated 4.6 million in revenue 
for the province's Eastern Kings wind farm. This farm now 
generates nearly 13% of the province's electricity (Air 
Water Land Daily News, 2007). This program not only 
secures capital for wind projects, but literally creates buy-
in from the general population.  

3.2.5 Ownership Structure 
Wind generation in PEI is achieved under a mix of 
ownership structures. Though private corporations have 
developed projects, the most prominent actor in wind 
power has been the province. Established as a crown 
corporation, the Prince Edward Island Energy Corporation 
(PEIEC) has been instrumental in the province's wind 
portfolio. Established in 1978 with the mandate to, 
“provide financial assistance in the development, 
installation and use of energy systems to achieve diversity 
of supply and environmental sustainability”, the PEIEC has 
facilitated projects such as: Atlantic Wind Test Site in 
North Cape, North Cape Wind Farm, Wind Energy Institute 
of Canada, Wind Hydrogen research and development, 
East Point Wind Plant, WEICan wind park, and the 
Hermanville / Clear Springs wind farm (PEIEC, 2012). In 
total, the PEIEC directly owns 70 MW of wind turbine  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capacity worth over $130 million in investment. The 
electricity generated from these installations is sold to 
Maritime Electric at market price.  !
It is worth noting the success of these installations, which 
have thrived while Maritime Electric was restructured in 
order to deal with the rising costs of conventional 
generation. Public support for the provincial corporation is 
high. In a report put forward by a commission designated 
to review PEI's energy market, the commission stated, “It 
must be noted that while some Commission members were 
originally predisposed to eventual privatization of the 
Corporation's wind farm assets, the majority of public input 
received...leaned emphatically otherwise” (PEIEC, 2012).  !
The PEIEC is not the only model of public ownership in 
the province. Summerside Electric is owned by the 
Summerside municipality, and has aggressively pursued 
wind development. The utility owns the Eastern Kinds 
wind farm, which had 10 Vestas V90 turbines. The 
municipality recently voted to expand the farm, adding 
another 15 turbines to the existing installation (CBC, 
2013).  

3.2.6 Landscape 
Landscape protection appears to be a much larger factor in 
PEI than in Alberta. PEI has a thriving tourist industry, and 
a tight knit community with a well-developed sense of 
place. In surveying the media, it appears that there are a 
number of vocal critics of wind developments in PEI. 
However, there is also an evident lack of organization. 
These critics appear do not appear to be coordinated, lack 
the cohesiveness apparent in Ontario, and have not 
succeeded in manifesting substantial policy objectives.  !

3.3.0 Ontario 
Ontario is the Canadian leader in wind energy. Boasting 1.2 GW of wind 
capacity, Ontario has aggressively developed policies through the Green 
Energy and Green Economy Act to spur investment in wind.  

!
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3.3.1 Legacy 
Wind power in Ontario has benefited substantially from the 
indirect impact of policies directed at other technologies. 
For example, the Ontario Medical Association and the 
Ontario Clean Air Alliance both supported wind indirectly 
via their vocal and salient campaigns to reduce the 
province's dependence on coal fired power plants 
(Fergusson-Martin, 2011).  !
However, Ontario has a legacy of highly capital intensive, 
low carbon energy projects. Deriving 56% percent of its 
electricity supply from nuclear plants and 22% from 
hydroelectricity, Ontario had a high proportion of green 
energy before its widespread deployment of wind 
(Chiarelli, 2013). 

3.3.2 Market Structure 
Ontario's market structure is uniquely complex. 
Characterized by Toner et. al (2013) as a “deregulated 
wholesale market with partially regulated retail market”, 
the market structure is largely the result of a failed attempt 
at privatization. Under this system, there is open access to 
wholesale and retail markets, however there is also a 
publicly owned utility. Ontario Power Generation acts as a 
crown corporation, and owns the majority of Ontario's 
generating assets. OPG is complimented by a range of 
other actors that fill various functions. The Ontario Power 
Authority sets the long term energy strategy for the 
province while the Ontario Energy Board regulates the 
system. The wholesale market is administered by the 
Independent Electricity System Operator, while 
distribution is accomplished by a number of local utilities.  !
Despite widespread criticism of the attempt at 
privatization, it has had the unintended consequence of 
being a watershed moment for wind power. As Ferguson-
Martin (2011) states, the “Energy Competition Act has 
been a defining aspect of wind deployment in Ontario 
because it opened the Ontario electricity market to private 
sector wind development”. Since the OPA is mandated to 
focus on its core supply of electricity, wind power largely  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falls outside its jurisdiction. The private sector has 
leveraged this void to lead the development of wind power 
in Ontario.  

3.3.3 Planning 
Ontario appears to have done more than any other province 
to streamline and simplify its approvals process. A central 
part of the Green Energy and Green Economy Act (GEA) 
was the institution of a single window approvals process 
administered by the Renewable Energy Facilitation Office. 
In addition to this, municipalities were removed from the 
planning process. The goal of these amendments to the 
Planning Act were to encourage community projects, 
however “very few community projects have actually been 
approved” (Fergusson-Martin, 2011). It is worth noting 
that before the GEA, approvals severely handicapped 
projects. Proponents were forced to consult municipal and 
provincial offices, resulting in a great deal of overlap. Prior 
to the GEA, approximately 50% of projects were cancelled 
during the approvals phase (Fergusson-Martin, 2011).  

3.3.4 Financial 
Ontario has the most well developed financial policies in 
support of wind power. Passed in 2009, the GEA marked a 
watershed movement in Ontario's history. Modelled on 
Germany's Feed-In Tariff (FIT) the GEA enacted a similar 
policy. This policy tool is designed to facilitate investment 
by creating stable price incentives. Investors are 
guaranteed a price which varies depending on the 
technology. This price is guaranteed for a 20 year contract, 
and adjusted for inflation. Further, the policy guarantees 
investors access to the grid for their projects. This has 
created an excellent environment for investment, and 
substantially increased Ontario’s wind power capacity. 

3.3.5 Ownership 
Ownership of wind projects in Ontario is overwhelmingly 
concentrated in the hands of large corporations. Data from 
MacArthur (2011) indicates that nearly 99% of Ontario's 
wind capacity is owned by private investors. 

!
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3.3.6 Landscape Protection 
Ontario is host to Canada’s most well developed resistance 
movement. Of the three case study provinces, Ontario is 
the only one with a province wide resistance organization. 
Wind Concerns Ontario has been highly successful in 
mobilizing opposition to wind. This has resulted in the 
moratorium of offshore wind, along with numerous 
municipal moratoriums on wind power.  

4.0 DISCUSSION OF TRENDS !
By comparing the characteristics of several Canadian provinces, certain 
trends have become apparent. The two most prominent of these trends are the 
electricity prices resulting from pre-existing policy and the importance of 
local opposition. !
4.1 Legacy Impacts and Resulting Prices  
A recurring theme in this paper has been the resounding impacts of legacy 
projects. Often, these projects initially seem unrelated to wind power, and 
should not constitute significant factor in its deployment. However, policy is 
never developed in a vacuum, and historical context plays an important role. !
 Primary amongst these are factors that affect the price of electricity. 
Electricity prices are highly dependent on market forces, however the cost of 
generation serves to provide a base against which prices cannot fall below in 
a competitive market. The higher this base, the more expensive electrical 
generation can be while remaining competitive. The cost of generation varies 
greatly across technologies. While hydroelectric facilities can reliably 
provide power ranging from 0.02-0.06$/kWh, the costs of fossil fuels such as 
coal, oil and natural gas are generally much higher. Further, fossil fuels are 
commodities, the price of which is in constant flux. Because provinces have 
drastically different supply mixes, they pay different prices.  
 Given the range of prices and risk inherent to each technology, it 
should be no surprise that existing generation is a major driver in the 
deployment of wind power. Both Prince Edward Island and Alberta were 
pioneering jurisdictions in wind power. Alberta is home to Canada's first 
wind farm, while PEI hosted the first wind farm in Atlantic Canada. Both 
provinces are also burdened by some of the highest rates in Canada. For 
comparison, the original premium paid to wind under the Renewable Energy 
Standard Offer Program (RESOP) for wind power in Ontario was 
approximately 11 cents a kWh. Though this is considered a premium in  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Ontario, in PEI and Alberta this is in line with standard retail prices. While 
higher prices may burden the consumer and may hinder economic growth, 
they provide greater latitude for risky or emerging technologies such as wind. 
This is supported by an opposite trend in Ontario. Having developed 
substantial hydroelectric capacity and benefiting from nuclear power, Ontario 
has some of the lowest electricity rates in Canada. As such, wind power 
could not compete with the low rates that existed in the province without 
financial support. Widespread deployment of wind power only occurred in 
Ontario with the enactment of financial support mechanisms such as the 
RESOP and the GEA. !
4.2 Community Resistance as a Dependent Variable  
Another trend that emerged was a discrepancy in the level of community 
resistance. This is widely acknowledged to be the largest barrier to wind 
deployment, especially in jurisdictions such as Ontario. Though local 
opposition to wind was originally assumed to be directly correlated to 
landscape protection, this relationship does not appear to exist. Originally 
viewed as an independent variable that impacted the deployment of wind 
power, it must be viewed as a dependent variable in its own right. 
Observations drawn from this paper indicate that levels of community 
resistance do not necessarily parallel landscape protection, and are derived 
from factors such as landscape value, planning processes and ownership 
models.  !
 While non-existent in Alberta and ineffective in PEI, community 
resistance is prominent in Ontario. It is plausible that Alberta's low 
population density inhibits the development of a landscape protection 
movement, however this logic does not explain observations in Prince 
Edward Island. Prince Edward Island is densely populated, yet does not 
experience anywhere near the level of community resistance experienced in 
Ontario. Further, PEI places a great deal of value in its landscape. Dependent 
on tourism, the presence of windmills are definitely a threat to traditional 
conceptions of landscape aesthetics. Similar values are placed on the 
landscape in Prince Edward Island and rural Ontario, with drastically 
different community experiences. Clearly, landscape values alone cannot 
explain Ontario's high level of community resistance. !
 Ferguson-Martin has attempted to explain community resistance as 
the product of government support for wind. Ferguson Martin states that, 
“the lack of an organized and strong opposition to wind energy in Alberta 
might in fact be explained by the absence of government” (Fergusson-
Martin, 2011). The Alberta government's lack of support is in drastic contrast  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to Ontario’s, where “much of the vocal opposition has focused on provincial 
government support for wind power” (Fergusson-Martin, 2011).  Initially, 
this is an appealing argument when applied to these two particular 
jurisdictions. However this argument cannot explain experiences in Prince 
Edward Island. PEI has demonstrated not only incredible support for wind 
power, but even owns substantial generating capacity. Clearly, government 
support for wind and landscape values alone cannot explain the difference in 
community acceptance of wind across jurisdictions.  !
 Incorporating factors from the planning process sheds some light on 
levels of acceptance. In Prince Edward Island, planning appears to occur in a 
fair, transparent and democratic manner. The Eastern Kings wind farm is 
particularly telling. This project is owned by the public via the PEIEC, and 
appears to have a democratic governance structure. Before expanding the 
wind park, stakeholders were able to vote on whether or not to proceed. 
Though the vote was somewhat mixed at 170-130 in favour, the process 
alone stands as a testament to the democratic nature of the process (CBC, 
2013). This inclusive behaviour has been mirrored by the Summerside 
Electric utility. Summerside Electric has made their consultation process 
publicly available, and has a well-developed conflict management plan 
specifically designed for stakeholders involved with wind deployment.  !
 This is in marked contrast to Ontario. In order to facilitate the 
deployment of wind power, the GEA included several powerful provisions 
that “streamlined” the planning process to give project proponents almost 
unlimited latitude in citing projects. As the main force behind the GEA, the 
Ontario Sustainable Energy Alliance (OSEA) was attempting to facilitate the 
deployment of small wind power projects that lacked the capacity for 
complex approvals processes. However, in practice, these amendments to the 
provincial planning process have essentially backfired. Large foreign 
corporations were also able to take advantage of this. Stokes notes that, “As 
siting barriers were lessened and implementation accelerated in rural areas, 
concerned citizens began protesting against wind turbines” (Stokes, 2013). 
Stokes statement is an oversimplification of developments. In stating that 
turbines are the root cause of protest, Stokes may also be guilty of tilting at 
windmills.  !
 These unfair planning processes are a cause of community 
resistance in their own right, however they are also the cause of another 
driver of landscape protection organizations. Poor planning processes 
facilitate the unilateral development of industrial wind farms owned by large 
corporations as opposed to publicly or community owned power. Indeed,  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who owns a project appears to be a determining factor in community 
acceptance. While some private wind generating assets exist in PEI, the vast 
majority of wind is owned by the public. Whether through crown 
corporations such as the PEIEC, municipal utilities such as Summerside 
Electric or directly via Energy Savings Bonds, the people of PEI have a 
direct stake in the future of wind power in the province. Though not as 
widespread in Alberta, there are limited examples of public ownership of 
wind such as The City of Calgary's ownership of the McBride Lake wind 
farm via its utility ENMAX. It is worth noting that public ownership of wind 
power in Alberta is relatively marginal, and other factors such as a high 
electricity price have served as the major driver behind the deployment of 
wind.  
  
 The ownership models in PEI and to a limited degree Alberta are in 
marked contrast to Ontario. The vast majority of wind assets are owned by 
large corporations with no substantial connection to the community. Given 
the significant levels of support for wind power as a technology and publicly 
owned wind farms, the actual 'giants' which communities are campaigning 
against are not wind turbines or the government, but the giants that construct 
them. 
  
 The hypothesis that ownership models are a key factor in 
community resistance is supported by a study conducted by Jegen. In their 
application of Sabatier's Advocacy Coalition Framework, Jegen discovered 
that there were three main coalitions attempting to influence wind policies in 
Quebec. These coalitions could be distinguished by their hard or soft path 
approaches. Jegen concludes that, “the belief system makes clear that lack of 
social acceptance for wind farms does not reflect a radical challenge to wind 
energy per se, but expresses their opposition against the specific model of 
wind development” (Jegen, 2001). In this case, the opposing coalition 
preferred a soft path model of wind development where projects are owned 
by local groups. It is worth noting that Quebec also plays host to a nationalist 
coalition, which supports “the belief in hard path energy development”, but 
differs from the dominant coalition in its preference for, “the belief in Hydro-
Quebec's leading role in provincial wind power development” (Jegen, 2001). 
This national coalition appears to value a system similar to PEI, where large 
wind developments are spear headed by a publicly owned utility. Significant 
insights could be yielded in the comparison of the belief systems that exist in 
both provinces with an application of the Advocacy Coalition Framework.  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5.0 CONCLUSION  
  
 The observations made in this paper confirm that there are many 
factors which impact a jurisdiction’s level of installed wind power. The 
legacy impacts of path dependent policy decisions can have significant 
consequences on drivers such as the price of electricity. Market structure is 
another factor which varies considerably across the jurisdictions examined. 
Though financial incentives are certainly important, Alberta’s success despite 
the lack of formal government policies suggests that the influence of price 
mechanisms may be overstated. The observations of this paper suggest that 
other factors such as community resistance can have an equal if not greater 
impact than price incentives. Though commonly assumed to be dependent on 
landscape protection values, community resistance is actually the product of 
several variables. These include landscape values, planning policies and most 
importantly, ownership. PEI demonstrates characteristics traditionally 
considered central to community resistance such as high landscape values 
and less developed financial price incentives. However under a largely public 
model of ownership, community resistance has been minimal. This is in stark 
contrast to high levels of local opposition to privately held wind farms in 
Ontario. Through the observations made in this paper, it is clear that a 
substantial group of stakeholders continues to “tilt at windmills”, though in 
unexpected ways. It is now clear that proponents of wind, blaming local 
communities for stalling wind power, bear a greater resemblance to Don 
Quixote. Observers and commentators must be careful to unpack complex 
truths, so that the targets and causes of local resistance to wind are not 
confounded. Indeed, giants do roam the countryside. These giants are not the 
windmills themselves, but the giant corporations that construct them.  

77ISEMA: PERSPECTIVE ON INNOVATION, SCIENCE, & ENVIRONMENT



VOLUME IX - 2014
BIBLIOGRAPHY  
“Don Quixote Ch. VIII”, The Literature Network, accessed December 5th, 

2013, http://www.online-literature.com/cervantes/don_quixote/12/ 
Ontario wind resistance. 2013 [cited 11/04 2013]. Available from http://

ontario-wind-resistance.org/.  
Renewable energy. in Maritime Electric [database online]. 2013 [cited 12/02 

2013]. Available from http://www.maritimeelectric.com/
environment/env_energy.aspx.  

Windpower grab - local fees. 2013 [cited 11/04 2013]. Available from http://
windpowergrab.wordpress.com/fees/.  

Final report: Charting our electricity future. 2012. Charlottetown, PEI: PEI 
Energy Commission, .  

Blowing smoke: Correcting anti-wind myths in Ontario. 2011. Toronto: 
Environmental Defence Fund, .  

Energy savings bonds popular with islanders. in Air Water Land Daily News 
[database online]. 2007 [cited 12/03 2013]. Available from http://
www.airwaterland.ca/article.asp?id=5292.  

Island wind energy securing our future: The 10 point plan. Charlottetown, 
PEI: PEI Energy Corporation, .  

Prince Edward island energy strategy: Securing our future: Energy efficiency 
and conservation.  

Wind energy development: Best practices for community engagement and 
public consultation. Ottawa, ON: CanWEA, .  

Windvision 2025 A strategy for alberta. Ottawa: CANWEA, .  
Amin, Fareed. 2012. Ontario's feed-in tariff program: Two-year review 

report. Ministry of Energy, .  
Angen, Eli, and Tim Weis. 2013. Survey of complaints received by relevant 

authorities regarding operating wind energy in alberta. Calgary: 
The Pembina Institute, .  

Brown, Kerry, Barbara McNeil, and Karla Ressor. 2007. Results and 
recommendations from the public consultation for the green growth 
plan. Lethbridge, AB: Southern Alberta Alternative Energy 
Partnership, .  

Canmet Energy. 2009. Community energy case studies: City of summerside 
wind farm. Summerside, PEI: Natural Resources Canada, .  

CBC. Wind turbine protest to block major ontario highway. 2013 [cited 11/01 
2013]. Available from http://www.cbc.ca/news/canada/windsor/
wind-turbine-protest-to-block-major-ontario-highway-1.2101075.  

Chiareli, Bob. 2013. Achieving balance: Ontario's long-term energy plan. 
Toronto: Ministry of Energy, .  

ISEMA: PERSPECTIVE ON INNOVATION, SCIENCE, & ENVIRONMENT78

http://ontario-wind-resistance.org/
http://www.maritimeelectric.com/environment/env_energy.aspx
http://windpowergrab.wordpress.com/fees/
http://www.airwaterland.ca/article.asp?id=5292
http://www.cbc.ca/news/canada/windsor/wind-turbine-protest-to-block-major-ontario-highway-1.2101075


VOLUME IX - 2014

Corscadden, Kenny, Adam Wile, and Emmanuel Yiridoe. 2012. Social 
license and consultation criteria for community wind projects. 
Renewable Energy(44) (02/25): 392.  

DiBlasio-Brochard, Lukas. Social acceptance of wind energy projects 
"winning hearts and minds". International Energy Agency, .  

Ferguson-Martin, Chrisopher J., and Stephen D. Hill. 2011. Accounting for 
variation in wind deployment between canadian provinces. Energy 
Policy(39) (01/22): 1647.  

Gattinger, Monica. 2013. A national energy strategy for canada: Golden age 
of golden cage of energy federalism. Paper presented at 2013 Annual 
Conference of the Canadian Political Science Association, Victoria, 
B.C.  

Gaudet, Greg. 2009. Proposed summerside wind farm development: Conflict 
resolution. Summerside, PEI: Fundy Engineering, .  

Heagle, A. L. B., G. F. Naterer, and K. Pope. 2011. Small wind turbine 
energy policies for residential and small business useage in ontario, 
canada. Energy Policy(39) (02/12/2011): 1988.  

Heap, Nicholas. 2013. Socio-economic aspects of wind energy development. 
Whitehorse, YT.  

Huber, Stefanie, and Robert Horbaty. 2012. IEA wind task 28: Social 
acceptence of wind energy projects. Switzerland: International 
Energy Agency, .  

IESO. Wind power in ontario. 2013 [cited 11/01 2013]. Available from 
https://www.ieso.ca/imoweb/marketdata/windpower.asp.  

Jegen, Maya, and Gabriel Audet. 2011. Advocacy coalitions and wind power 
development: Insights from quebec. Energy Policy(39) 
(09/21/2011): 7439.  

Jones, Jeffery. 2013. Albertans losing no sleep over wind power. The Globe 
and Mail, Oct 08th, 2013.  

Krogh, Carmen M. E. 2011. Industrial wind turbine development and loss of 
social justice. Bulletin of Science, Technology & Society 4 (31): 321.  

Lantz, E. 2011. Social acceptance of wind energy projects: "winning hearts 
and minds".  

Lapointe, Michael. 2013. Albertans becoming wary of coal-fired electricity, 
want coal plants phased-out. The Hill Times, 08/12/2013, 2013.  

Mabee, Warren E., Justine Mannion, and Tom Carpenter. 2012. Comparing 
the feed-in tariff incentives for renewable electricity in Ontario and 
Germany. Energy Policy(40) (11/10/2011): 480.  

MacArthur, Julie. 2011. Alberta social economy wind projects next steps 
strategy. Port Alberni: B.C. - Alberta Social Economy Research 
Alliance.  

79ISEMA: PERSPECTIVE ON INNOVATION, SCIENCE, & ENVIRONMENT

https://www.ieso.ca/imoweb/marketdata/windpower.asp


VOLUME IX - 2014

———. 2010. Best practices in social economy and community wind. 
Surrey: Simon Fraser University, .  

McKitrick, Ross. 2013. Environmental and economic consequences of 
ontario's green energy act. Vancouver: Fraser Institute.  

Renewable Energy Act, (2012): .  
R.W. Cobb, M. H. Ross. 1997. Cultural strategies of agenda denial: 

Avoidance, attack and redefintion. Lawrence, KS: University Press 
of Kansas.  

Sprague, Cathryn, and John R. Parkins. 2012. Social impact assessment of 
alternative energy production in alberta. Edmonton: University of 
Alberta.  

St. Denis, Genevieve, and Paul Parker. 2009. Community energy planning in 
Canada: The role of renewable energy. Renewable and Sustainable 
Energy Reviews(13) (09/30/2008): 2088.  

Stokes, Leah C. 2013. The politics of renewable energy policies: The case of 
feed-in tariffs in ontario, canada. Energy Policy(56) (01/31/2013): 
490.  

Toke, David, Sylvia Breukers, and Maarten Wolsink. 2008. Wind power 
deployment outcomes: How can we account for the differences. 
Renewable & Sustainable Energy Reviews(12) (10/12/2006): 1129.  

Glen Toner, "Rethinking Renewable Energy Policy in Canada: Exploring 
Governance Innovations to Promote the Diffusion of Renewable 
Energy Technologies and Bring about a Low-Carbon 
Transition" (accessed 12/06/2013).  

Ulrich, Mans, and Sara Meerow. 2012. Role of local govrnments in 
promoting renewable energy businesses: A contribution to a green 
urban economy. Bonn: ICLEI World Secretariat.  

Weis, Tim, Alex Doukas, and Kristi Anderson. 2010. Landowners' guide to 
wind energy in alberta. Drayton Valley, AB: The Pembina Institute, .  

Wustenhagen, Rolf, Maarten Wolsink, and Mary Jean Burer. 2007. Social 
acceptance of renewable energy innovation: An introduction to the 
concept. Energy Policy(35) (02/26/2007): 2683.  

Yatchew, Adonis, and Andy Baziliauskas. 2011. Ontario feed-in-tariffs 
programs. Energy Policy(39) (01/11/2011): 3885.  

ISEMA: PERSPECTIVE ON INNOVATION, SCIENCE, & ENVIRONMENT80



VOLUME IX - 2014

 

81ISEMA: PERSPECTIVE ON INNOVATION, SCIENCE, & ENVIRONMENT



VOLUME IX - 2014!
!
!
!
!
Narrowing the 
Infrastructure Gap: !
Green Bonds in Ontario 

!!!!!!!!!!!!!! !
Author: Meeka Tomasic 

Written for: Urban and Local Government  

ISEMA: PERSPECTIVE ON INNOVATION, SCIENCE, & ENVIRONMENT82



VOLUME IX - 2014
INTRODUCTION !
 With an estimated national municipal infrastructure deficit of $238 
billion, it is no secret that Canada’s public infrastructure is in desperate need 
of repair (McKenna, 2012). Over the past year, extreme weather events in 
Toronto have demonstrated just how vulnerable transit, power and water 
drainage systems really are. In a 2011 report, the Climate Change Adaptation 
Project identified municipal infrastructure as Canada’s #1 adaptation priority 
(Feltmate & Thistlethwaite, 2011). The federated responsibility for 
infrastructure and funding involves Infrastructure Canada at the federal level, 
Infrastructure Ontario at the provincial level, and 444 Ontario municipal 
governments at the local level. Over time, the onus for the upkeep of 
infrastructure has shifted from the federal to provincial and even more so to 
municipal governments who have become responsible for delivering and 
maintaining the majority of soft (i.e., emergency services) and hard (i.e., 
roads, subways, sewers etc.) infrastructure. However, due to limited resource 
raising streams, municipalities have difficulty bridging the widening gap. 
Beginning in 2014, the Ontario Liberal Government announced plans to 
introduce green bonds as a new way to finance environmentally friendly 
infrastructure (Moore & Morrow, 2013). While Export Development Canada 
and TD Bank have successfully issued green bonds earlier this year, Ontario 
will be the first province in Canada to issue green bonds. This paper will first 
present an overview of infrastructure funding challenges and options in 
Ontario municipalities, followed by the introduction of green bond 
mechanisms including a current overview of the market. Finally, it will 
discuss the potential implications of provincial green bond issuance on 
Ontario municipalities for narrowing the infrastructure gap. Although green 
bonds may not be a panacea for the growing deficit, if properly designed and 
monitored they can provide a flexible source of much needed funding for 
renewing and revitalizing necessary infrastructure.  !
INFRASTRUCTURE GAP: OVERVIEW OF ONTARIO 
MUNICIPALITIES  !
 Maintaining healthy public infrastructure is a critical part of 
providing citizens with overall positive quality of life, as well as upholding 
Ontario’s competitiveness in the global market (Ontario Ministry of Finance, 
2010). Municipalities deliver critical services to Ontarians that depend on 
well planned, built and maintained infrastructure. Unfortunately, 
underinvestment in infrastructure is a chronic problem that Canadian 
municipalities have been battling for the past 20 years. Deteriorating  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municipal infrastructure can be observed across the province from sinkholes 
in Ottawa to backed-up wastewater sewers in Toronto, it is evident that no 
Ontario municipality is exempt. This should come as no surprise, given that 
approximately 60% of the province’s core infrastructure (i.e., bridges, 
overpasses) is over 50 years old (Warren, 2013). Federal and provincial 
governments invested heavily in local Ontario infrastructure during a period 
of rapid economic growth from the 1950’s to early 1970’s and most of it is 
reaching the end of its useful life, making it increasingly expensive to replace 
and repair (Warren, 2013). For example, 72% of municipal bridges were built 
prior to 1970 and were designed with a lifespan of 60 years (Provincial-
Municipal Roads and Bridge Review, 2012). !
 There are varying estimates of how large the current municipal 
infrastructure deficit is in Ontario. The Federation of Canadian 
Municipalities estimates Ontario’s municipal infrastructure gap at 
approximately $60 billion, with the majority of investment needed for road 
and highway networks ($28B), followed by mass transit systems ($10.7B), 
water management systems ($19.4B) and solid waste management ($1B) 
(Provincial – Municipal Fiscal Services Delivery Review, 2008, as cited by 
the Association of Municipalities of Ontario, 2012). Flescher and Visschedyk 
(2011) paint a vivid picture of the current state of infrastructure in the 
province, when they wrote: !

If Ontario were your house, it would be on the verge of falling 
apart. The roof needs re-shingling, the electrical system is ailing 
and the furnace is on its last legs. Forget about the fact the 
bathroom hasn’t been redone since the 1970s. You’ve taken loans 
and are maxing out credit cards to pay for just part of what needs 
to be done.  !

 In 2011, the McGuinty government released their long-term 
infrastructure plan, Building Together, which identified a number of major 
trends that are predicted to impact future infrastructure needs. These include 
a larger, older more organized population coupled with the effects of a 
changing climate (i.e., severe weather events of increasing frequency and 
intensity) (Ontario Ministry of Infrastructure [MOI], 2011). With a 
population of 13.5 million (Statistics Canada, 2013), Ontario is projected to 
grow by 28.6%, or close to 3.9 million by 2036, which will lead to increased 
pressure on existing and future infrastructure (Ontario Ministry of Finance, 
2013; Federation of Canadian Municipalities, N.D.). Additionally, the 
changing climate is predicted to bring storms of increasing severity and 
frequency, with projected nationwide economic impacts reaching upwards of  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$5 billion per year by 2020 and $43 billion per year by 2050 (MacKenzie, 
2013; National Round Table on the Environment and the Economy, 2011).  !
 The plan establishes a policy framework for strategic infrastructure 
planning and investment over the next 10 years (MOI, 2011). Through the 
plan, the province is committed to working with municipalities and federal 
governments to develop municipal infrastructure strategies, the foundation of 
which is rooted in with a key goal of ensuring good stewardship through 
proper asset management (MOI, 2012). Improved asset management 
involves ‘looking forward to identify emerging issues such as climate change 
and the need for accessibility and environmental sustainability’ as well as 
identifying the best investment opportunities to ensure long-term 
sustainability (MOI, 2011). As such, the plan highlights the importance of 
communities utilizing green infrastructure solutions to provide cost savings, 
as well as other social and environmental benefits (Green Infrastructure 
Ontario Coalition, 2013). !
What Spurred the Gap?  
Municipalities currently own approximately half of Ontario’s public 
infrastructure stock, a drastic increase from four decades prior (i.e., 67% was 
owned 2005 vs. 30.9% in 1961) (El-Diraby, Osman & Wolters, 2009; Tindal 
& Tindal, 2009). According to the Ontario Ministry of Infrastructure (2011), 
municipalities are responsible for more than 15,000 bridges and large 
culverts, 140,000 kilometers of roads and delivery of water and wastewater 
services to approximately 10 million residents (MOI, 2012). Unfortunately, 
they do not have the monetary resources to fill the gap alone, as they have 
traditionally relied on raising property taxes as their primary source of 
revenue (41% in 2009) along with user fees (21% in 2009) and supplemental 
federal and provincial government transfers (Tindal & Tindal, 2009; Ontario 
Ministry of Finance, 2009). Due to their limited revenue raising abilities, 
municipalities have become largely dependent on provincial and to some 
extent federal transfer payments. A 2013 Canadian Centre for Policy 
Alternatives study identified key factors that have contributed to the growing 
municipal deficit, including: fiscal imbalance, deficit politics and fiscal 
federalism (Mackenzie, 2013). !

Fiscal Imbalance, better understood as the mismatch in revenue 
powers and expenditure responsibilities in all three levels of 
government is clearly observed in data on capital investment and 
public sector capital stocks (Mackenzie, 2013). From 1955 to 
2002 the amount of Canadian public capital stock and investment 
owned and made by the federal government shrank while local  

85ISEMA: PERSPECTIVE ON INNOVATION, SCIENCE, & ENVIRONMENT



VOLUME IX - 2014
governments rose and provinces remained constant (Mackenzie, 
2013). Due to the downloading of services and infrastructure from 
federal governments (most growth responsive revenue base), the 
responsibilities of municipalities (least growth responsive revenue 
base) has grown over the last 50 years, as have associated costs 
(Mackenzie, 2013; National Roundtable on Sustainable 
Development, N.D.). !
Fiscal federalism has created a significant burden for Ontarians, 
as there has been no corresponding increase in transfer payments 
to offset the imbalance of infrastructure transfer to municipalities 
(Mackenzie, 2013). Federal cuts to transfer payments and 
provincial income taxes led by Ontario’s conservative government 
in 1996 led to a reduction in financial capacity (Tindal & Tindal, 
2009). Infrastructure is still a shared responsibility among all 
levels of government. Tindal and Tindal (2009) argue that while 
the majority of transfer payments come from the provincial level, 
resolving the backlog of infrastructure investment can only be 
achieved through action by the federal government, as the 
economic health of municipalities justifies their involvement. !
Deficit politics involves the dependency on provincial and federal 
transfers which leaves municipalities vulnerable to changing 
parties and ideologies (Tindal & Tindal, 2009). The federal 
government has a tendency to respond to the infrastructure deficit 
on an ad hoc basis, typically during times of crisis or for ‘shovel 
ready’ projects. For example, the introduction of economic 
stimulus packages to keep the construction industry employed, or 
to provide ad hoc funding for a headline-making piece of 
deteriorating infrastructure (Flelscher & Visschedyk 2011). 
Financial assistance for infrastructure from the federal and 
provincial governments to municipalities has been improving 
moderately over the past several years, as the commitment to 
renew and revitalize infrastructure has become an increasing 
priority.  !

Creative Solutions to Narrow the Gap: Ontario’s Alternative Financing 
Methods 
As mentioned earlier, municipalities have restricted sources of revenue 
having to depend on property taxes, user fees and transfer payments from 
provincial and federal governments, making it difficult to address the  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growing infrastructure deficit. Although helpful and necessary, transfer 
payments and grants from provincial and federal governments barely make a 
dent in narrowing the gap that is continually growing due to the expanding 
population and impacts of climate change. To properly bridge the gap, 
municipalities require flexible, long-term, dedicated, stable sources of 
funding that can help them plan more effectively (Association of 
Municipalities of Ontario, 2012). As such, the province and municipalities 
have begun looking for alternative means of financing, operating and 
maintaining existing and future public infrastructure. Public Private 
Partnerships (P3), parking surcharges and dedicated tax funds are all 
approaches that have been undertaken with varying success. In 2011, the Gas 
Tax Fund (GTF) was introduced under the Building Canada Plan to provide 
predictable and stable revenue to municipalities to support long-term 
infrastructure planning and priority setting (Standing Committee on 
Municipal Infrastructure and Transportation Policy, 2014). The GTF is 
currently the only long-term, predictable program that transfers money 
directly to Ontario municipalities from the federal government 
(approximately $700 million/year) (Association of Municipalities Ontario, 
2013). !
Ontario’s Infrastructure Renewal Bond 
For the first time in decades, Ontario municipalities who have traditionally 
been reluctant to take on long-term borrowing are increasingly going into 
debt to finance long-term infrastructure needs (Tindal & Tindal, 2009). The 
Ontario Strategic Infrastructure Financing Authority (OSIFA) was created in 
2004 as a pooled financing vehicle to support infrastructure investment 
(Ontario Strategic Infrastructure Financing Authority [OSIFA], 2005). 
Mandated to provide low-cost and long-term financing to municipalities to 
renew critical public infrastructure, it merged with Infrastructure Ontario 
(IO) in 2006 (OSIFA, 0225; Ralph, N.D.). Loans for renewing public 
infrastructure are funded through the proceeds from the issuance of 
infrastructure renewal bonds (IRB) to individual and institutional investors 
(OSIFA, 2005). To date, IO has received loan application for over $6.7 
billion from public sector clients all over the province and as of 2012, 
granted over $4.2 billion to support over 1,700 renewal projects (Keen, 
2012). 

INTRODUCING ONTARIO TO GREEN BONDS  !
 As part of the Fall Economic Statement on October 30th 2013, 
Ontario Premier Kathleen Wynne announced that the province would begin 
issuing green bonds to fund environmentally friendly infrastructure (Moore  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& Morrow, 2013). This communicates the political assurance of a 
commitment to environmental issues and social responsibility, as projects 
will help create an overall greener economy. The announcement compliments 
Building Together (2011), the province’s long-term (10-year) infrastructure 
investment plan.  !
  As the first provincial government to announce the plan to sell green 
bonds, the liberal majority is demonstrating leadership and innovation in the 
use of environmental financial instruments (Sustainable Prosperity, 2013). 
The new bonds will allow the province to capitalize on its ability to raise 
funds at low interest rates and according to Finance Minister Charles Sousa it 
will result in long-term provincial savings as there are many investors who 
are prepared to pay (The Canadian Press, 2013). Tapping into the current 
global market estimated at approximately $346 billion USD (Alexander, 
Gulati, & McDonald, 2013) can provide the province and municipalities with 
the much needed capital to help close the infrastructure gap, as well as 
contribute to a transition which helps society build a stronger and greener 
economy (Sustainable Prosperity Policy Brief, 2012).  !
What  Are Green Bonds? 
Green bonds, also commonly referred to as climate bonds, are similar to 
traditional bonds except raised capital is exclusively tied to a wide array of 
“environmentally friendly” projects (e.g., clean transportation to sustainable 
land use). Broadly, they are defined as “fixed-income securities that raise 
capital for a project with specific environmental benefits“ (Sustainable 
Prosperity Policy Brief, 2012). A number of institutions including 
commercial and development banks, corporations and governments are 
issuing green bonds as treasury style retail bonds or asset backed securities 
tied to specific environmental projects (Sustainable Prosperity Policy Brief, 
2012). The major characteristic that separates green from other climate bonds 
is that green bond proceeds are ring-fenced (i.e., restricted to the purpose of 
fulfilling specified projects) and projects are ‘monitored to ensure they are 
fulfilling their environmental objectives’ (Sustainable Prosperity Policy 
Brief, 2012).  !
 There are a number of green bonds, including green infrastructure 
bonds, green investment bank bonds and corporate greens bonds, with 
infrastructure bonds posed to be the most scalable due to their proven ability 
to raise capital (Caldecott, N.D.) The World Bank issued the first green bonds 
in 2008 and has issued over US $4 billion to investors ranging from pension 
funds, central banks and investment funds, to finance environmental projects, 
including (Reeves, 2013):  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• Reforestation programs 
• Energy-efficient buildings 
• Public transportation initiatives 
• Greenhouse reduction initiatives 
• Constructing renewable energy installations  !

 Green bond related activities are still broadly defined, ranging from 
climate change adaptation and mitigation to specific issues such as clean 
energy or transportation (Alexander, Gulati, & McDonald, 2013). In January 
2014, Export Development Canada became the first Canadian issuer of green 
bonds (issuing USD$300 million, AAA rated), which helps Canadian 
companies finance renewable energy and public transportation projects 
internationally (Export Development Canada, 2014). Similarly, TD was the 
first Canadian bank to issue green bonds in March to the tune of $500 million 
(CDN) and in July, North Island Hospitals Project was the first Public Private 
Partnership (AAA rated) (Critchley, 2014).  !
What Is The Global Green Bond Market Like? 
Canadian green bonds issued in 2012 were close to $5.7 million (Sustainable 
Prosperity, 2013). There has been a significant growing demand for green 
bonds over the past six years, due to their ability to net a larger return than 
the competition (i.e., 30% increase in issuance from 2011-2012) (Alexander, 
Gulati, & McDonald, 2013). As a long-term financial instrument, individual 
and institutional investors including pension funds, mutual funds and 
insurance companies are the client-base most naturally drawn to green bonds 
(Alexander, Gulati, & McDonald, 2013). According to TD Economics, the 
market was at a historic high at the time of the announcement in October 
2013 (Alexander, Gulati, & McDonald, 2013). Massachusetts was recently 
the first state to issue $100 million green tax-exempt bonds (AA+, S&P; 3.2 
– 3.85% yield over 20 years) (Steiner, S. 2013), receiving an 
oversubscription of 30%, which resulted in the rejection of $30 million 
(Daigneau,E. 2013)! Similarly, the green bonds issued by EDC in January 
sold-out within 15 minutes (Kidney, 2014). Clearly, significant room for 
growth exists for the market; it is currently a drop in the bucket composing 
only 0.4% of the US $95 trillion global bond market (Daigneau,E. 2013). !
 While the green bond market is rapidly growing, it is doing so 
without clearly established standards, protocols and reporting requirements 
fully established. With an absence of formal standardized definition of what 
constitutes “green”, standard guidelines for issuance and benchmarks to track 
performance, green bonds are covered with ‘shades of green’ and ambiguity. 
This has the potential to expose investors to reputational risk that may act as  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a deterrent for some. For example, companies such as Unilever and Toyota 
have issued green bonds to finance regular business activities (i.e., build 
factories and hybrid vehicles) (Freedman, Fleischmann, Stopler & Li, 2014). 
Although the Green Bond Principles were established this year by a 
consortium of investment banks to promote transparency, disclosure and 
integrity in the development of the emerging market, they are voluntary and 
do not establish environmental impact targets or set limitations on activities 
that can be financed (Green Bond Principles, 2014).  !
Greening Ontario: Future Implications for the Province and 
Municipalities 
The green bond proposal is currently undergoing a consultative phase, as 
legislation is being drafted (Mayman, 2013). If passed, it will allow for the 
issuance of issue green bonds to finance transit and other infrastructure 
project as part of the normal bond program through IO (Mayman, 2013). 
According to the CEO of the Ontario Financing Authority, the bonds will be 
issued flat to similar bonds (e.g., IRBs) of comparable term and size – similar 
to pricing in the U.S. dollar market (OECD, 2010). Ottawa based think tank, 
Sustainable Prosperity foresees the green bonds “following emerging 
standards for determining the sustainability of the investments they finance, 
that will provide for robust and transparent certification of those 
investments” (Sustainable Prosperity, 2013).  !
 Infrastructure Ontario utilizes an Alternative Procurement and 
Financing business model, undertaking private financing to rebuild 
infrastructure, and will likely tie green bond funds to specific transit and 
green infrastructure related projects in order to minimize risk (OECD, 2010). 
Although Infrastructure Ontario has no government guarantee on issued debt, 
it has received very strong ratings equal to or better than the province (i.e., 
AA +, S&P; AA, DBRS) (Ralph, N.D.). Figure 1 illustrates the IO business 
model for the loan program using green bonds based on that used for 
previously issued IRBs. From the municipal perspective, applications are 
submitted to IO for loans, the principal and interest of which is repaid to the 
loan pool from local property taxes, user fees, reserves, etc (OSIFA, 2005). 
This source of finance allows local governments to borrow at a lower interest 
rate over a longer period with minimal transaction costs (OSIFA, 2005). 
According to Ralph (N.D.), IO’s high credit rating is driven by the strong 
credit quality of the borrowing pool (i.e., municipalities, non-profits), which 
will receive various sized loans for projects with environmental benefits. It is 
predicted that investors will likely earn a yield from 0 – 3% (Alexander, 
Gulati & McDonald, 2013). While municipalities have strong credit ratings,  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the province does not back IO and OSIFA’s debt, but they can rely on 
legislation to protect its asset base (Alexander, Gulati & McDonald, 2013). 

 

Figure 1. Infrastructure Ontario Green Bond Business Model  
Adapted from: Ontario Strategic Infrastructure Financing Authority (Feb. 

2005).  1!
 Green infrastructure bonds have similar attributes to conventional 
IRBs used to finance infrastructure, however they are subject to more 
rigorous monitoring in order to determine funds are being allocated to enable 
the expected initiative (Caisse des Dépôts, 2012). Considered by some as 
“win-win-win” green bonds are believed to deliver positive benefits socially, 
economically and environmentally, as well as on investors’ wallets, when 
used efficiently (Federation of Canadian Municipalities, 2009). This 
approach also broadens the base of funding by tapping into socially 
responsible investors. The bonds have been known to provide a steady stream 
of capital over a long-term period, allowing projects to remain viable until 
becoming profitable (Alexander, Gulati & McDonald, 2013). Green bonds 
are considered to have a socially beneficial impact on the community. 
Funded projects can improve individual and community well being by 
creating more livable cities with improved air quality and the reduced 
likelihood of flooding events and exposure to raw sewage from combined  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sewer overflows (Rowe & Bakacs, 2012). Furthermore, green infrastructure 
initiatives have already created over 140,000 jobs in the private sector 
horticulture industry and public parks departments in Ontario (Rowe & 
Bakacs, 2012). !
 For municipalities to apply for green bonds funded loans from IO 
with conditions to demonstrate predetermined output indicators, it will 
require strong political support at the local level from the mayor and council 
for environmental initiatives (Schwartz, 2012).It is also crucial to gain buy-in 
from all departments, especially those implementing and monitoring the 
green project. Open and transparent engagement with local citizens, business 
and stakeholders should be undertaken during initial stages to understand all 
possible implications, minimize risk and maximize benefits. To help 
prioritize vulnerable assets and integrate potential green initiatives, 
municipalities need to undertake long-term asset management plans, which 
are now mandatory to be eligible for IO funding (MOI, 2011), as well as 
climate change adaptation plans.  !
To Tax, or Not to Tax: Will Ontario Green Bonds Sell Like “Hotcakes”? 
As mentioned earlier, issued tax-exempt green bonds in Massachusetts sold 
like ‘hotcakes’. Tax exempt green bonds mean that interest earnings to 
“bondholders are exempt from federal and state income tax, which allows the 
government issuing the bond to sell it at an interest rate below the prevailing 
market rate” (OECD, 2010). IO did not take that approach with taxable IRBs, 
arguing that at a comparable market rate ‘they are more efficient because 
they maintain a link between investors and projects in local communities and 
impose accountability and discipline on investors’ (OECD, 2010). Much like 
Ontario did through the issuance of tax-exempt opportunity bonds in 2003; 
there should be no provincial income tax on the interest earned by green 
bond holders during the specified term in order to increase demand (OECD, 
2010). Furthermore, the federal government should consider some form of 
tax break at that level as well to drive incentive for domestic and 
international investment. Consequently, there is a possibility that 
oversubscription and the observed lower interest rate set by the high demand 
and minimal supply of green bonds (i.e., scarcity effect), may not always be 
the case. Unlike IRBs, funds pooled through green bonds will require that IO, 
undertake formal monitoring and certification through auditors and 
environmental specialists to minimize risks (Alexander, Gulati, & McDonald, 
2013). This has the potential to attach additional administrative costs, which 
will be passed on to investors who may choose to put their savings in higher 
rate instruments.  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‘Municipal’ Green Bonds 
While all three levels of government in Canada can issue and sell bonds for 
infrastructure projects, they are uncommon at the municipal level because 
they are usually fully guaranteed by the province, and considered provincial 
bonds as such (National Roundtable on Sustainable Infrastructure, N.D.). 
Those of the view that municipal infrastructure should be financed by the 
residents who benefit from it may wonder why Ontario municipalities would 
not issue green bonds themselves (Tindal & Tindal, 2009) Toronto, York, 
Peel and Ottawa have issued relatively liquid municipal bonds in recent 
years, so it would not be too far of a stretch to imagine them eventually 
issuing their own green municipal bonds, (Hanniman, 2013) something that 
has recently been adopted in municipality of Gothenburg, Sweden (Unknown 
Author, 2013). The city developed transparent reporting methods as well a 
framework to guide the proceeds of issued bonds to projects that target 
sustainable development, climate change adaptation and mitigation   1

(Torvanger, 2013). With two successful issuances, Kidney (2014) 
hypothesizes that Gothenburg will act as a model for the emerging “green 
city bonds” market.  !
 Funding local projects with green bonds should help to narrow the 
infrastructure gap by introducing new ‘green’ infrastructure and replacing 
existing gray infrastructure to extend its life cycle, thus contributing to more 
sustainable communities. This is not a far stretch for Ontario municipalities, 
the concept is emphasized by Building Together and some communities have 
already integrated similar approaches in developing new and updating 
existing grey infrastructure to support local needs in the most economic 
manner and contribute to more sustainable communities (e.g., Toronto’s 
Green Roof bylaw). The reduction of greenhouse gas emissions and 
adaptation of vulnerable infrastructure also allows Ontario municipalities to 
undertake climate change and emergency management mitigation measures, 
which primarily fall within their realm of responsibility and eligible funding. 
For example, installing permeable pavement in areas known to be prone to 
flooding helps runoff volume and rate control, reduce pollutants from 
combined sewer overflows and helps reduce wear and tear on highly used 
roads (i.e., pot holes), which lowers overall maintenance costs and extends 
infrastructure life cycle (Rowe, & Bakacs, 2012).  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CONCLUSION !
 Infrastructure issues have been plaguing Ontario municipalities for 
decades due to the downloading of capital and associated responsibility and 
costs by the federal government, without an associated increase in transfer 
payments and grants. Green bonds are not a ‘silver bullet’ to fix Ontario’s 
growing infrastructure deficit, issuing bonds means the government is 
increasing its debt which will result in future impacts (e.g., deceased 
spending or higher taxes). On the green side, they can provide some leverage 
in filling the gap and contribute to the creation of more sustainable 
municipalities. That said, the province will have to ensure that a clear 
framework for ear-marking funds for environmental projects is established as 
well as transparent reporting of results. Projects funded with green bonds 
also have three other direct benefits on the local community including 
environmental (GHG reduction), social (improved health and safety) and 
economic (the creation of jobs). They also offer a way for Ontario 
municipalities to combine emergency management and climate change 
adaptation with long-term infrastructure planning. The proceeds from the 
first round of green bond issuances will likely go towards funding transit in 
the GTA, as they already seem politically earmarked. To attract investors 
similar to Massachusetts, provincial and federal governments should consider 
providing income tax breaks as incentives. Finally, whether municipalities or 
the province are better suited to issue bonds is an area of research that is 
beyond the current paper that should be further explored. However, with the 
support of the province’s long term infrastructure plan for municipalities on 
utilizing green infrastructure and municipalities’ responsibility for emergency 
mitigation measures, it appears as though Ontario municipalities would be 
well suited to enter the emerging market of “green city bonds.”  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