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The Thread

Decarbonizing Canada's electricity grid is a priority in the fight against climate change 
and will require significant investments. Despite positive trends in renewable energy costs 
over the past decade, decarbonization is likely to lead to higher electricity costs 
for consumers.

January 12, 2023

Costs of renewable energy technologies have made great competitive strides, specifi-
cally for solar PV and wind generation. This means these technologies can compete with 
fossil fuel generators without the need for costly incentives.
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Levelized PPA Price, 2021 US$/kWh

Solar and Wind Power Purchase Agreement Prices 
Have Fallen Sharply since the Mid-2010s
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Source: International Energy Agency, TD Economics.

Levelized Cost of Energy in OECD Countries, C$/kWh

Levelized Cost of Energy for Various Technologies

Electricity demand could increase by 85% by 2050 driven by electrification of end-use 
sectors like transportation. In addition to decarbonizing existing generation, low-carbon 
electricity supply must increase to support this expected growth in demand.

http://www.td.com/economics/special/rk0409_g20.pdf


TD Economics

@TD_Economicshttp://economics.td.com

Measures introduced by the federal government such as tax credits for clean tech and 
financing support for grid infrastructure could help moderate cost growth. Non-financial 
measures such as streamlining the permitting process for infrastructure projects could 
also be beneficial.

Energy storage and a robust grid infrastructure are part of a net-zero grid, needing further 
investments. Greening the grid by 2035 could increase the cost of generation by ~20% in 
Ontario and ~60% in Alberta by 2035, on top of a ~15-20% rise that would occur without 
the target.
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Note: LCOS is levelized cost of storage, and LCOE is levelized cost of energy. 
Source: Pacific Northwest National Laboratory, Lawrence Berkeley National Laboratory, US DOE's Office 
of Energy Efficiency & Renewable Energy, TD Economics.

US$/kWh

LCOS Versus LCOE for Utility-scale Solar and 
Wind Generators
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Curtailment and associated costs could rise 
if the growth of variable resources outpaces 
the development of grid infrastructure and 
storage assets. Curtailed renewable energy 
also represents a missed opportunity to re-
duce emissions through displacing fossil 
fuel generation.
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Governments can also offset costs for low-income households by strengthening programs 
that provide electric bill subsidies and promote the adoption of electric and energy ef-
ficient equipment. With time, electric costs will be offset by a reduction in spending on 
fossil fuels.

Other actions that can help keep costs under control include better planning and mod-
ernizing grid infrastructure, as well as procuring new generation and storage technolo-
gies through competitive auctions. These measures could keep overall system costs lower 
in the long-term.

The costs of decarbonization should not be a deterrence for ambitious action to reduce 
greenhouse gas emissions. The alternative is worse as the lack of meaningful global miti-
gation efforts is projected to result in runaway climate change with devastating socioeco-
nomic effects.

http://www.td.com/economics/special/rk0409_g20.pdf
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With just over a decade to go, the electricity sector in Canada will have to undergo rapid changes to reach net zero emissions 
by the 2035 deadline set by the federal government. The Clean Electricity Regulations, when implemented, are expected 
to provide the regulatory framework that will guide this process. The scale of the required effort varies across the country. 
Québec, British Columbia and Manitoba have ample clean generating capacity while Alberta, Saskatchewan and Nova 
Scotia still heavily rely on unabated fossil fuels for most of their domestic generation (chart 1). In addition to decarbonizing 
existing generation, capacity needs to expand to accommodate the expected increase in demand from electric vehicles, hy-
drogen production, increased electrification of building heating and industrial processes, etc. The Canada Energy Regulator 
estimated a potential increase in electricity demand of 85% between 2019 and 2050 in a net-zero by 2050 world.1  

Some aspects of the journey ahead bode well for manageable electric system costs and others not so much. In particular, 
the steep decline in the cost of solar PV panels and wind turbines has greatly improved the prospects for increasing zero-
emissions generating capacity at a lower cost than was possible a decade ago. Thus, there is less of a need for costly incentive 
programs to support the development and adoption of these technologies. However, support will be needed to enable the 
adoption of emerging technologies that are still expensive (e.g., energy storage systems). In addition, extensive investment 
is required to upgrade and expand the transmission and distribution infrastructure and replace aging grid assets, which will 
lead to higher fixed system costs. At the same time, growing customer-owned onsite generation could present challenges for 
recovering fixed system costs equitably.

Keeping costs under control to avoid a surge in consumer electric bills needs to be a major consideration for jurisdictions 
during this intensive transition period. Measures that can be used to help offset costs for consumers include electric bill 
subsidies for low-income households and small businesses. In addition, consumers can also benefit from actions that lower 
overall system costs such as modernizing grid infrastructure to make it more efficient and procuring new technologies via 
competitive auctions. As the increase in the use of coal in Europe over the past year has shown, decarbonization measures 
can become less of a priority when economies are faced with high energy prices and inflation. Affordable electricity prices 
in the coming decades are even more critical since electrification of transportation and other sectors is expected to serve as 
a major pillar for reducing emissions across the economy.

Solar and wind have become cost competitive with conventional generators, but storage remains 
expensive

The renewable energy landscape has changed from just over a 
decade ago as the levelized cost of electricity (LCOE) for solar 
PV and wind technologies has fallen significantly. The LCOE 
measures lifetime costs of generation per unit of energy (e.g., per 
kWh) for new projects – or looked at another way, it is an esti-
mate of the breakeven price per kWh for a generator. The metric 
includes capital costs, financing costs as well as fixed and variable 
operations and maintenance costs. It excludes transmission and 
distribution infrastructure costs and other system costs. Based on 
U.S. data, the average LCOE of unsubsidized utility-scale projects 
declined by 90% for solar PV and 70% for wind between 2009 and 
20212, leading to lower power purchase agreement prices (chart 2). 
A similar trend has been observed in Canada based on renewable 
energy auctions in Alberta and Ontario.3,4 Despite the recent esca-
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The Electrification Puzzle: How to decarbonize the grid 
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Chart 3: 2021 Levelized Cost of Storage by 
Technology Type
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Note: LCOS is levelized cost of storage, and LCOE is levelized cost of energy. 
Source: Pacific Northwest National Laboratory, Lawrence Berkeley National Laboratory, Lazard, 
US DOE's Office of Energy Efficiency & Renewable Energy, TD Economics.

US$/kWh

Chart 4: LCOS Versus LCOE for Gas Peaker Plants and 
Utility-scale Solar and Wind Generators

lation in costs due to supply chain issues, high inflation and 
increasing interest rates, new solar PV and wind projects 
have maintained the competitive strides made since the 
early 2010s. These technologies are here to stay as econom-
ically viable alternatives to fossil fuel generators (chart 6). 
As a result, past costly financial incentives like the generous 
feed-in tariff programs used to promote renewable energy 
in Germany and Ontario are largely no longer needed for 
new large-scale solar PV and wind projects. 

However, since solar PV and wind facilities produce elec-
tricity intermittently and have limited dispatchability, other 
low-carbon technologies and infrastructure are necessary. 
These include energy storage systems to shift excess energy 
to periods with low variable generation. Lithium-ion bat-
teries have been the fastest growing storage technology in 
recent years, though they and other battery technologies 
are better suited for short-term backup. Options for long 
duration storage include compressed air energy storage, 
pumped hydro, hydrogen, gravitational and thermal storage. 

Beyond energy storage, there is a need to invest in low-car-
bon technologies that can provide baseload power such as 
hydro and nuclear. While building new large conventional 
nuclear plants faces many obstacles including high capital 
costs and long lead times, small modular reactors offer a 
potential alternative with smaller hurdles. Canada's first 
small modular reactor, which is expected to be in operation 
by 2028 in Ontario, could pave the way for more projects 
if it proves to be a success.5 Investment in carbon capture 
and storage technologies will also be necessary to abate re-
maining emissions from fossil fuel generators during the 
transition to a more renewables-based energy mix.

Although the levelized cost of storage (LCOS) has also 
fallen over the past decade, it remains relatively high. On 
one hand, the lowest cost compressed air, pumped hydro 
and lithium-ion battery systems are becoming increasing-
ly cost competitive with natural gas peaker plants (chart 
4). Peaker plants usually run only during periods of high 
demand and tend to command higher prices than basel-
oad generators to compensate for their limited run time. 
The improving cost parity between storage technologies 
and peaker plants enables the former to offer a reliable 
and viable replacement. However, on the other hand, re-
placing baseload fossil fuel generation with a combination 
of solar, wind and storage would likely come at a higher 
cost as storage technologies are still comparatively expen-
sive. This is because storage would need to supply a lot 
more energy for long periods to balance generation from 
solar and wind and make it match output from baseload 
generators. Therefore, the lower cost of solar and wind 
generation would be offset by the higher cost of supply 
from storage facilities.
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Chart 2: Solar and Wind Power Purchase Agreement 
Prices Have Fallen Sharply since the Mid-2010s
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Chart 5: Storage, Solar and Wind's Share of Installed 
Capacity and Supply in Net Zero by 2035 Scenarios, Alberta  
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Chart 6: A Comparison of Electricity Costs in Canada and 
the Levelized Cost of Energy for Various Technologies

 
The amount of energy storage capacity needed will de-
pend on the share of intermittent generation capacity vis-
à-vis the overall technology mix. British Columbia and 
Québec are in a better position to add new variable gen-
eration without the immediate need for complementary 
storage as the existing large capacity of reservoir hydro-
electric facilities can act as backup for variable generation. 
The same is not true in places like Alberta and Saskatche-
wan that have to decarbonize a large share of current gen-
eration. Ontario also falls in this latter category as most 
of its electricity supply comes from low-carbon facilities 
that have limited flexibility (e.g., nuclear, run-of-the river 
hydro). These provinces have a higher need for storage 
capabilities, though the magnitude will vary based on the 
set of technologies that will replace existing fossil fuel 
plants. As an example, in net-zero scenarios developed 
for Alberta, storage from batteries, pumped hydro and 
compressed air comprises 1% to 14% of installed capacity 
and up to 3% of supply by 2035 (chart 5).6

The difference between the actual levelized costs of the 
low-carbon technologies in Canada and the costs of ex-
isting generation technologies will determine the impact 
of decarbonization on current electricity supply costs. In 
general, the levelized cost of storage technologies appears 
to be higher than current electricity supply costs in Al-
berta, British Columbia, Ontario and Québec (chart 7). In 
contrast, the cost of low-carbon generation technologies 
is comparable to current electricity supply costs in some 
of the regions but higher than in other regions (chart 6). 
Apart from the visible costs for supplied energy that are 
embedded in LCOE and LCOS metrics, decarbonization 
could also result in higher fixed capacity payments to meet 
resource adequacy needs. Solar, wind and storage are gen-
erally expected to contribute a smaller share of their in-
stalled capacity during peak demand relative to fossil fuel 
resources because of weather dependency and downtime 
for recharging. Therefore, more installed capacity would be 
needed to achieve reliability requirements.

Despite the improvement in the cost-competitiveness of 
renewable and storage technologies, the growth of low-
carbon electricity supply is likely to increase electric-
ity costs. According to estimates by the Alberta Electric 
System Operator, the load-adjusted generation costs in 
2035 could be 56-66% higher in net-zero by 2035 sce-
narios compared to a technology trajectory based on cur-
rent policies.7,8  For Ontario, we estimate that replacing 
expiring gas generator contracts with a combination of 
solar, wind, storage and small modular reactors could in-
crease the average generation cost by around 20% in 2035 
in comparison to what it would be if the gas contracts 
were renewed and the current procurement plan for new 
resources goes ahead as planned. These estimates would be 
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Chart 7: A Comparison of Electricity Costs in Canada and 
the Levelized Cost of Storage for Various Technologies 
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Distribution Infrastructure by Utility
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additional to the 15-20% increase in average generation 
costs in 2035 under the current policies trajectory com-
pared to 2021 in both provinces. Assuming these higher 
costs were passed directly to consumers, their impact on 
consumer bills would be exacerbated by additional costs 
arising from increasing investment in transmission and 
distribution infrastructure, discussed below.

Non-generation costs are expected to increase 
as investment in transmission and distribution 
infrastructure rises 

Canada's grid infrastructure will need a revamp over 
the coming decades to support the integration of new 
renewable capacity and the expected load growth from 
electric vehicles, expand interties across electricity mar-
kets and upgrade outdated grid infrastructure. As well, 
there is a need to make grid infrastructure more resilient 
to extreme weather using measures such as underground-
ing lines in high-risk areas. A large portion of the grid 
infrastructure in Canada was built before the 1980s and 
is approaching the end of its useful life, which means in-
vestment in grid infrastructure would be high even with-
out the energy transition. New renewable capacity often 
requires upgrades to the transmission or distribution in-
frastructure depending on the location of the projects and 
these costs can go into the billions. As an example, it was 
estimated that US$12 billion would need to be invested 
in California in the decade leading up to 2020 to build 
seven new transmission lines that could support a near 
quadrupling of renewable energy generation.9 

As a result of necessary upgrades, grid infrastructure in-

vestment is likely to be substantial for the foreseeable fu-
ture. Publicly available information from a select number 
of utilities across Canada give a flavor of the amounts to 
be expected (charts 8 and 9). Among these companies, 
Hydro One expects to invest about C$2.5 billion per year 
between 2023 and 2027 on transmission and distribution 
projects. Hydro Québec plans to invest C$5 billion annu-
ally between 2022 and 2026, with C$3.3 billion likely to 
go towards transmission and distribution infrastructure 
based on our calculations using spending allocation pat-
terns from 2011-2021.10, 11, 12 To the extent that capital 
additions exceed depreciation, which is usually the case, 
the revenue requirement for transmission and distribution 
infrastructure will increase when completed projects enter 
the rate base. This will lead to higher costs for consumers, 
as illustrated by Alberta's experience. From 2009 to 2020, 
about C$13.5 billion was spent on dozens of transmission 
projects, which contributed to the average transmission 
rate more than doubling.13,14 For a typical household, the 
monthly transmission charge increased from C$9 in 2011 
to C$23.4 in 2021.

The growth of consumer self-generation could 
present challenges for the recovery of non-gen-
eration system costs

Many jurisdictions have historically recovered fixed grid 
costs through volumetric $/kWh rates, which means the 
total amount paid by consumers depends on their con-
sumption of grid electricity. However, increasing custom-
er-owned onsite generation, driven largely by net meter-
ing programs, reduces grid electricity demand for program 
participants. This could potentially shift a disproportionate 

http://www.td.com/economics/special/rk0409_g20.pdf
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portion of fixed grid costs onto non-program participants 
– individuals who also tend to be less affluent. Net meter-
ing programs permit consumers who generate their own 
electricity to export the excess to the grid and receive a 
credit that is applied against charges for grid electricity 
use. Although uptake of these programs is still low in 
Canada compared to California and rules vary by region, 
the California program sheds light on the equity issues 
that can arise.

In California, residential net metering customers of the 
three large investor-owned utilities pay for just 9-18% of 
what it costs the utilities to serve them due to two main 
factors:15  

(1) the utilities recover system costs using bundled 
rates, around 60% of which is comprised of non-gen-
eration costs,16  

(2) net metering exports to the grid are credited at the 
full or nearly the full bundled rate. 

As such, net metering customers do not pay for non-gen-
eration costs when consuming electricity generated from 
their systems and when using grid electricity whose charg-
es are covered by the credit earned from their electricity 
exports. While it might seem fair that these customers do 
not pay for non-generation system costs during periods 
when they are producing their own energy, they in fact still 
depend on the grid for backup and on services provided by 
system operators to maintain the reliability and stability of 
the grid. Therefore, these costs need to be taken into con-
sideration in the design of programs.

Failing to ensure that complementary resources 
keep pace with variable generation growth can 
lead to curtailment and congestion costs

For the net-zero electricity grid target to be feasible, it 
must be ensured that the development of grid infrastruc-
ture, energy storage and demand response resources does 
not lag the growth of intermittent renewables. This is re-
quired to minimize incidences and costs of curtailments 
due to transmission line congestion or lack of demand dur-
ing periods of high wind and solar generation. So far, the 
expansion of renewable energy capacity and generation has 
generally outpaced the construction of complementary in-
frastructure and resources. 

Curtailment of renewable energy represents waste on 
several fronts: paying for energy that is not used when 
contracts require such payments, loss of revenue for gen-
erators when the curtailed energy is not compensated, 
and not using that energy to help reduce emissions in 
the power sector.  In Germany where there is more pub-
licly available information, compensation for curtailed 
renewable generation has been rising steadily and aver-
aged about €1 billion in 2019 and 2020, up from just 
€10 million in 2010 (chart 10).17 Renewable energy is 
largely curtailed as a last resort for dealing with conges-
tion on transmission lines that move electricity from the 
north of the country, where most of the wind farms are 
located, to the demand centers in the south. From an 
emissions perspective, the curtailed renewable energy in 
2020 was equivalent to 4.6% of the net generation from 
coal power plants, which produced  3.3% of the total 
power sector emissions.18 

Additional costs of congestion include payments to re-
dispatched conventional power plants (e.g., coal and gas 
generators). These are either required to reduce output 
upstream of the congestion or increase output for those 
located downstream of the congestion. When capacity 
from the redispatched downstream plants is insufficient 
to meet demand, reserve power plants are deployed to 
cover the shortfall in supply. From 2015 to 2020, the 
combined cost of redispatch measures and deployment 
of reserve plants fluctuated between €340 million and 
€600 million per year in Germany. It increases to €520-
900 million when the fixed payments for holding the 
reserve plants are included.19,20

http://www.td.com/economics/special/rk0409_g20.pdf
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There are measures that can be employed to 
help control the cost of decarbonization

The fight against climate change cannot succeed with-
out the decarbonization of the electricity sector and the 
broader energy system. Without Canada and the rest of 
the world taking meaningful action to reduce greenhouse 
gas emissions, the effects of climate change are forecast to 
be devastating. In other words, decarbonizing the electric-
ity sector is not a question of if but of how we can do so 
with existing viable technologies quickly and as prudently 
as possible to ensure costs do not get out of control for 
consumers. While it is inevitable that decarbonization will 
entail additional costs, there are policies that jurisdictions 
can use to offset costs for consumers. These include provid-
ing electric bill subsidies to low-income households and 
small businesses and helping them to adopt more energy 
efficient equipment. In addition, other measures such as 
modernizing grid infrastructure and procuring new tech-
nologies through competitive auctions can be beneficial to 
consumers by helping to keep overall system costs lower.

Transmission and distribution infrastructure 
planning should take a long-term view with a 
focus on modernization

Better system planning and use of modern technology 
could help mitigate some of the costs of new grid infra-
structure. One approach could be developing transmis-
sion infrastructure based on the expected total amount of 
intermittent renewable capacity in renewable energy re-
source-rich areas that have demonstrated developer inter-
est. This would prevent having to upgrade the transmis-
sion infrastructure on a case-by-case basis as new solar 
and wind projects are added to the regions, which could 
increase infrastructure costs on aggregate. A proactive ap-
proach could minimize curtailment and other costs due 
to transmission line congestion as renewable capacity in-
creases, especially since it usually takes longer to develop 
transmission infrastructure than solar and wind projects. 
There is also a need for more coordinated interregional 
planning of transmission infrastructure. Studies suggest 
that scenarios with more robust transmission capacity 
and expanded electricity trade between regions have low-
er system costs than those with limited transmission de-
velopment. Additionally, incorporating new technologies 
that improve the efficiency of existing infrastructure can 

moderate cost increases by deferring investment on ca-
pacity upgrades or expansion. Examples include dynamic 
line rating systems, which generally lead to more efficient 
use of transmission lines than static rating approaches, 
and conservation voltage reduction technologies, which 
conserve energy through voltage reduction.

As regions seek to promote greater adoption of renew-
able onsite generation through net metering programs, it 
is important to ensure that the programs are designed to 
enable a fair allocation of grid infrastructure costs among 
consumer classes. If current fixed charge components of 
electric bills do not sufficiently cover the cost of service 
for net metering customers, it may be necessary to add a 
supplementary fixed fee to the bills of program partici-
pants. As well, a compensation rate for net metering ex-
ports similar to California's, which includes a large por-
tion of non-generation costs, does not make sense. Given 
the current low cost of new utility-scale solar PV and 
wind projects, such net metering compensation designs 
may be unnecessarily costly for ratepayers.

New resources should be procured through 
competitive auctions as much as possible

Low-carbon technologies that are still relatively expen-
sive even with current fiscal subsidies (e.g., investment tax 
credits) may require additional support along the lines of 
the high contract prices that enabled the growth of solar 
PV and wind. However, procurement through competi-
tive auctions, if possible, should be the preferred option. 
This approach could help contract prices for new installa-
tions to be better aligned with contemporaneous trends in 
levelized costs of electricity/storage and prevent electric 
systems from incurring investment costs that are higher 
than necessary. As seen with the feed-in tariff (FIT) pro-
grams in Germany and Ontario, the government-set FIT 
rates were sometimes misaligned with market costs. This 
was especially the case for solar PV technologies whose 
costs fell much faster than anticipated. As a result, the 
overly generous FIT rates gave developers rates of return 
that were much higher than targeted by the programs.21, 

22 The move towards auctions for procuring large-scale re-
newable energy projects resulted in lower contract prices 
in Germany and Ontario. For instance, the average bid 
prices of hydroelectric, wind and solar projects that won 
Ontario's 2015 Large Renewable Procurement competi-
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tion were 28-43% lower than contemporaneous FIT rates 
of the same technologies.23,24 Similarly, single-source con-
tracts can also result in above market costs.

Government support is needed to help moder-
ate cost growth

Achieving the 2035 grid decarbonization target success-
fully will require support from governments. Financial 
measures announced by the federal government could 
help lower the realized costs of decarbonizing the grid. 
These include investment tax credits on the capital costs 
of clean energy technologies, as well as financing for 
infrastructure projects from the Canada Infrastructure 
Bank. Among non-financial supports that are critical for 
success is streamlining the permitting process for infra-
structure projects to save time and reduce costs. Policies 
that provide direct support to consumers will continue to 
be necessary. Emphasis should be put on better shielding 
lower-income households and small businesses from high 
electricity prices through subsidies on energy bills. Ad-
ditionally, there is a continuing need for programs that 
support improved insulation of buildings, as well as adop-
tion of electric and more energy efficient equipment such 
as heat pumps and Energy Star certified appliances. This 
should include better promotion of these programs to 
raise awareness of their existence and benefits among eli-
gible consumers. Assuming limited rebound effects, im-
proving energy efficiency can reduce energy use from the 
same level of service and lower bills for consumers. It can 
also help defer the need for additional generation capac-
ity and grid infrastructure expansion. As more customers 
make the switch to electric, increasing electric bills will be 
offset by a reduction in fossil fuel spending. 

Partly offloading higher costs of decarboniza-
tion from ratepayers is also worth considering

There is a discussion to be had about the traditional ap-
proach of recouping most of the costs of the high-price 
contracts of emerging low-carbon technologies from elec-
tricity consumers, as this has contributed to increasing 
retail electricity prices in the past. For example, in part 
due to the premium paid by consumers for early high-cost 
renewables in Germany and Ontario, retail and wholesale 
prices diverged during the period leading up to the pan-
demic (chart 11). In both regions, the average wholesale 
price declined in 2009 from the 2008 peak and remained 

relatively flat in the subsequent years. However, that dip 
was not reflected in residential retail prices, which con-
tinued rising. Consequently, the gap between residential 
retail prices and wholesale market prices widened. In On-
tario, the time-of-use regulated rates paid by households 
increased by 50-70% between 2010 and 2019 while the 
bundled residential rate in Germany increased by nearly 
30%, outpacing inflation in both regions.25,26,27

Consumers pay for the premium over wholesale revenue 
via the renewables surcharge in Germany and the global 
adjustment in Ontario, though the global adjustment is 
more expansive as it also covers payments to other con-
tracted or regulated generators. From 2010 to 2019, the 
renewables surcharge paid by German consumers tripled 
and contributed more than half of the increase in residen-
tial rates (chart 12). Over the same period, the global ad-
justment quadrupled. This was driven partly by high con-
tract prices from programs like FIT as well as increasing 
regulated rates especially for nuclear due to refurbishment 
costs. However, while nuclear and hydro together account 
for more than half of the total global adjustment amount, 
this share is much smaller than their share of generation. 
In contrast, solar and wind account for a larger share of 
the global adjustment than they do of generation. Natu-
ral gas also comprises a slightly larger share of the global 
adjustment than it does of generation although this is 
likely because gas generators command higher payments 
for the backup and flexibility services they provide to  
the grid. (Chart 13) 

The two jurisdictions have pursued different measures for 
reducing electricity rates more broadly in recent years. 
After more than a decade in which the renewables sur-
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charge grew from being negligible to being one of the larg-
est components of residential electricity bills in Germany, 
the surcharge was reduced and eventually abolished as of 
July 2022. Instead, the premium for renewable energy gen-
eration will be paid for with money from the energy and 
climate fund, which gets part of its revenue from emis-
sions trading. In Ontario, adopted measures include a now 
repealed 2017 legislation that gave consumers a rebate on 
the provincial sales tax and indexed the increase in rates 
to inflation. In addition, a 2021 legislation moved a por-
tion of the global adjustment paid for non-hydro renew-
able energy to the general tax base. Though borne out of 
somewhat different political and economic environments, 
lowering retail electricity prices through policies that spe-
cifically target costs arising from renewable energy support 
programs highlights the sensitivities around higher energy 
costs for consumers due to decarbonization policies.

Bottom Line

The past decade has brought positive developments within 
the renewable energy cost landscape. The cost of solar PV 
panels and wind turbines has declined significantly, making 
these technologies economically viable substitutes for new 
fossil fuel projects. Storage technologies are also becom-
ing increasingly cost competitive with natural gas peaker 
plants, which only run during periods of high demand. 
However, despite the positive trends, replacing baseload 
fossil fuel generation with a combination of solar, wind 
and storage will be more expensive as the cost of storage 

is still comparatively high. Looking at this from a differ-
ent angle, the cost of new projects is generally higher than 
current electricity supply costs in the country. As such, the 
decarbonization of generation is expected to increase elec-
tricity prices for consumers. Costs arising from investment 
in transmission and distribution infrastructure to upgrade 
aging assets and support the growth of renewable energy 
will put further upward pressure on consumer bills.

There are measures that governments can pursue to 
keep costs under control for consumers. These in-
clude strengthening existing programs that promote 
the adoption of energy efficient equipment and pro-
vide subsidies to low-income households and small 
businesses. As well, modernizing grid infrastructure to 
make it more efficient and procuring new technolo-
gies through competitive auctions can also benefit 
consumers in the long-term by keeping overall system 
costs lower. Given the importance of greening electric-
ity generation and electrifying end-use sectors in many 
net-zero pathways, affordable electricity prices are all 
the more relevant for nudging consumers to make the 
switch to electric. With time, the increase in electricity 
prices will be offset by declining non-electricity energy 
costs as consumers adopt electric vehicles and other  
electric equipment.
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