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Introduction

The Green Energy Act (GEA) is a proposal from a coalition consisting of the David Suzuki Foundation, Ontario 
Sustainable Energy Association, Ivey Foundation, Pembina Institute, Community Power Fund, Environmental 
Defence, Ontario Federation of Agriculture and First Nations Energy Alliance. What is the driving influence behind it, 
and why?

Although admirable in intent, and presumably well-meaning, the proposed GEA is flawed in many important respects,
which are in summary:

 It is a focus on the electricity sector alone, which is not the major pollution problem that Ontario is facing.
 Ontario already has one of the best profiles in renewable energy use for electricity production in the world, 

and it will be substantially better by 2015. It is certainly better than Germany’s, although the coalition suggests 
otherwise.

 Looking to Germany as a model to be emulated is not warranted. In this respect it will be shown that the 
proposed GEA is based on incorrect and irrelevant assumptions and information.

 The emphasis is on grid connection and feed-in tariffs (FIT), to encourage “distributed” renewable energy 
sources, whereas distributed electricity generation should focus on local consumption.

 In spite of giving consideration to a range of green energy approaches, it is possibly a disguise for an initiative
to fast track the implementation of industrial scale wind in Ontario. In Germany, wind has been the main 
beneficiary of their feed in tariff (FIT) legislation. It can be seen to just “talk the talk” about conservation and 
other green energy approaches.

 Ontario already has a version of the German Renewable Energy Sources Act. It is the Renewable Energy 
Standard Offer Program (RESOP), which the coalition acknowledges as “…the most progressive energy 
initiative in North America…”. The effort involved in the coalition’s initiative should be directed at areas for 
needed improvement of the RESOP, as opposed to an unnecessary whole new program.

 A sustainable energy industry can, and should be, developed without the questionable mechanism of FITs, 
which admittedly do encourage renewable energy sources and demonstrably produces jobs, but arguably not 
the best choices. A better approach would be to more aggressively subsidize both conservation and the 
implementation of small scale, individual dwelling or farm, or small community renewable energy systems and 
associated industries directly. Ontarians are going to subsidize industrial wind by $25 billion over the next 20 
years anyway through income taxes and higher rates paid for electricity. This funding could be diverted to
conservation and small scale installations to produce substantially greater environmental, cost and industrial 
development benefits. For example, the resulting reduction in demand produces electricity utility savings in 
the range of 2-3 times the investment in conservation. Although the subsidization increases electricity rates to 
all, the utility savings should offset this.

Is this movement really just an initiative to counter the growing opposition to industrial scale wind plants in Ontario? Is 
it a hastily (and there are indications of hastiness) prepared response to the possible belief that the growing 
organization of citizens opposing industrial wind plant implementation is a front for the nuclear industry? Is it a wide 
net being cast to capture broad support for less-than-obvious purposes?

The indicators that the GEA is basically an initiative to fast track industrial wind power are:

 The imagery used is heavily weighted to industrial scale wind turbines
 The renewable energy proposals for 2015 and 2025 are aggressive enough that industrial wind has to play a 

large role, as is the case in some European countries, but industrial wind is unable to make any contribution 
to reliable electricity supply, or reduction in fossil fuel consumption and CO2 emissions.

 The use of Germany as a model for best practices, which has implemented large amounts of wind power
 Focus on wind potential in Ontario. The same comments can be made about wind energy potential world-

wide, which ignores the difficulties in harnessing it. This approach further ignores the limits that an electrical 
system can withstand from volatile wind energy production, and the increased dependence on gas production 
for wind shadowing/backup.  

 The use of industrial size wind turbines as examples of community power. Although there may be such 
examples, smaller wind turbines should be the norm.
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 Two-thirds of the images in the supporting Pembina report on feed-in tariffs feature industrial scale wind 
turbines. Fifty per cent of the diagrams used focus on wind power. Appendix B provides further comments on 
this document.

Ontario and Canada are World Leaders in Renewable Energy Use

As already stated, at a high level of consideration, the GEA addresses only the electricity system, in which Ontario is 
already a world leader in the use of renewable energy. Ontario obtains 22 per cent of its electricity from renewable 
sources (going to 31 per cent by 2015) compared to Germany at 14 per cent, which has little room for improvement. 
Canada’s record is even better at 58 per cent. In fossil fuel use the numbers are Ontario, 27 per cent (going to 14 per 
cent when the coal plants are eliminated in 2015), Canada 26 per cent and Germany 60 per cent. Germany uses 
more than twice the amount of fossil fuel today compared to Ontario in percentage terms, going to four times as much 
by 2015. Notwithstanding political pledges to the contrary, Germany cannot and will not make any improvements in its 
electricity profile. The sectors in Ontario requiring greater attention for environmental impact are transportation, 
building materials and techniques, industrial processes and agriculture/land use.

On every page under “it can be done” is the following quote from Gerhard Stryi-Hipp of the German Solar Association.

"There is no reason Ontario cannot match Germany as a leading source of renewable energy in North 
America, even worldwide. You simply need the right roadmap."

This notion is repeated on the coalition web site under, “Success Story: German’s [sic] Renewable Sources Act”.

Germany is already behind us and cannot catch us. It appears that Gerhard Styri-Hipp is mistaken about the details of 
the Ontario electricity generation system. The same can be said about Herr Scheer, the chief architect of the German 
Renewable Energy Sources Act. For more information see the responses to media articles Herr Scheer Needs 
Energy Rethink and Walrus Article Gets It Wrong.

Germany is Not a Model

Germany is held up to be a model to be emulated, and its Renewable Energy Resources Act as the key to success. 
The reality is:

 The German Act was in response to that country being below the European average for renewable energy 
use. This is stated in their Act. As noted above, Canada is already a world leader in renewable sources in 
electricity generation.

 Germany’s new renewable energy measures in the electricity sector (primarily a massive implementation of 
wind power as a per cent of the total capacity) have not made any contribution to the CO2 emissions 
reductions achieved. About 75 per cent of the progress to date was obtained on a one-time basis through the 
closure of major polluters in East Germany after unification. The remainder was the result of some shift from 
coal to gas in the production of electricity (wind shadowing backup) and heat, and reductions in emissions 
from road transportation, households and services.

 Germany is in the process of implementing 25 GW of new coal plants, which is roughly equal to all of 
Ontario’s electricity capacity. 

 Its energy policy calls for all nuclear plants to be eliminated, but this will increase CO2 emissions by at least 
100 million tons per year, in spite of massive increases in wind power. Guess what the final German decision 
will be with respect to their nuclear plants. In the meantime, Germany has raised the issue of receiving special 
consideration for the increased CO2 emissions if it goes ahead with this plan.

As one of the main arguments in support of the Green Energy Act, the German Renewable Resources Act, is not 
valid. Germany is not a model.
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Overview of the Proposed Act

Its appeal is in the fine-sounding phrases and imagery it uses. Consider its vision and purpose statements:

“Vision
To make Ontario a global leader in the development of renewable energy, clean distributed energy 
and conservation, creating thousands of jobs, economic prosperity, energy security, and climate 
protection.”

This Act truly would be a wondrous thing if it can deliver on all this, particularly economic prosperity, energy security 
and climate protection. Such initiatives have not accomplished this elsewhere. Job creation is a different matter and 
warrants a separate section.

“Purpose
The purpose of this Act is to facilitate the development of a green energy economy that protects the 
environment while streamlining the approvals process, mitigates climate change, engages 
communities and builds a world-class green industrial sector. It will enable all Ontarians to participate 
and benefit from green energy as conservers and generators, at the lowest cost to consumers.”

Again, this Act would be remarkable if it could really be expected to deliver to building a world-class green industrial 
sector, engage communities, and provide the lowest cost to consumers. Jobs apart, this has not been accomplished 
elsewhere as well. The proponents want to streamline the approvals process, which will ignore valid concerns. The 
current less-than-streamlined process effectively does this already. In summary, the coalition is largely based on 
rhetoric.

Imagery will be commented on later. A remarkable item about these statements is the appeal based on climate 
change, when there is no substantiation or logic that the proposed green energy policies contribute in any meaningful 
way, if at all, to reducing climate change.

Definition of Green Energy

The GEA provides the following definitions.

“Green Energy” means conservation, renewable sources of energy and clean distributed energy. 
Renewable energy refers to energy generated from natural resources which are replenished in 
perpetuity—sunlight, wind, rain, plant materials, ocean and earth energy. Renewable energy 
technologies include solar panels, wind turbines, small hydroelectric plants, bio‐energy (biomass and 
biofuels), and geo‐exchange systems. Clean distributed energy sources include, district heating and 
cooling, combined heat and power, local generation from waste heat, geothermal and atmospheric 
energy, recycled exhaust heat from gas pipeline compressor stations, energy produced on site at low 
pressure sources of natural gas that is currently being flared.

“Community Power” means energy projects that are locally sited with majority ownership by one or 
more members of a local community. This includes ownership by First Nations, farmers, public sector 
institutions, community organizations, co‐operatives, remote diesel dependent communities, renters 
and homeowners, condominiums. Municipalities and local utilities enable Community Power by 
engaging local community members as owners in projects.

Although these sound fine, on closer examination I find them unsatisfactory and somewhat confusing, and blur 
important distinctions, such as:

 Adequately separating energy sources between centralized and distributed. This blurs the important 
differences between industrial scale-wind and small individual building or community based systems, and the 
coalition should make a clear distinction between the two in its documents. For example, small wind systems 
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can be complemented by solar and can use battery storage, removing the need for wind shadowing backup 
that is required by the grid-feeding industrial wind plants.

 District heating and cooling is represented as clean and distributed, whereas it is typically the use of heat 
produced as a by-product in large central generation plants (combined heat and power) often using fossil and 
nuclear fuels. The heat is distributed by means of insulated pipes and will have some limited dissemination, 
hence the name district. Large central plants can provide higher efficiencies and better pollution controls than 
local boilers. The trend is to biomass, and there are some cases of distributed community systems, for 
example some university campuses in Canada. In summary, this is a more complex area than represented.

 A distinction should be made between energy sources whose only purpose is to sell electricity to the grid and 
those whose primary purpose is to meet local demand.

 Providing a clear description of the differences between merely geographically distributed power and
community power

 Distinguishing between industrial and small scale renewables, especially wind and solar
 No recognition for large hydro plants, such as the run-of-river plant at Niagara, as a renewable energy source.

This is further confused by the differences in the definitions between the coalition’s website and the proposed GEA. 
For example:

 With respect to wind power, the coalition website uses only the terms onshore and offshore wind. These have 
a strong connotation of industrial-scale wind implementations, although broadly speaking all wind installations 
can be considered to be included in “onshore”. The GEA uses the generic term “wind” only. 

 The coalition website refers to hydro as hydro power generically, whereas the GEA includes only small 
hydroelectricity plants.

It is suggested that a more helpful and meaningful categorization of generation means should start from the following 
considerations:

 Central versus distributed electricity sources
 Geographically distributed but not sited primarily to serve the local demand
 Ownership: government, private sector companies, and individuals/communities/institutions
 Sole purpose is to provide electricity to the grid versus primary purpose is to meet local electricity demand
 Type of financial support needed

Table 1 shows the resulting classification for a variety of plant types as a foundation for further elaboration.

Table 1 – Suggested Basic Categorization of Electricity Generation Sources

Central/Distributed Ownership Purpose
Financial 

Support Needed
Large plants 
(excluding some gas 
plants)

Central Government
Provide grid 

electricity
No change

Some gas plants (e.g. 
SCGT)

Distributed
(geographically)

Government
Provide grid 

electricity
No change

Industrial Wind Plants
Distributed

(geographically)
Private sector company

Provide grid 
electricity

FIT

Community power 
plants

Distributed
(for local demand)

Individual/community/
institution

Primarily meet 
local demand

Subsidization of 
initial investment

Note that some gas plants and industrial wind plants are shown as distributed, but in a geographic sense only, as 
these plants have the sole purpose of supplying electricity to the grid. In the case of wind plants these will most often 
be in rural areas, regardless of the location of demand. Gas plants, particularly Simple Cycle Gas Turbine (SCGT) will 
often be sited in areas where grid support is needed during peak periods and to balance wind. As wind plants are 
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owned by private sector companies, they obtain their own financing through borrowing, and need provisions such as 
that provided by FITs to secure financing.

By and large, all the generation means (other than industrial wind plants) that have been identified in the GEA apply to 
community power plants, which embody the true characteristics of distributed power. The most important test is 
reduced reliance on the grid either to buy or sell electricity. Community power plants should have the ability to sell 
excess electricity to the grid, as available and as required, and appropriate capabilities should be in place to 
accommodate this. Similarly micro-grids (a smart grid technology) should facilitate sharing of community power plants 
locally. When you hear that the primary purpose is to sell to the grid, and that extensive FIT legislation is required,
then you know that something is amiss.

Examination of Expected Results

The following is an expression of the results to be obtained:

“Results
The Green Energy Act can deliver on Ontario’s Climate Change Strategy while creating a world-
leading clean-tech industry and enabling Ontario to achieve aggressive targets:
 6000 MW of conservation by 2015 with an additional 2.5%annual (compounding) reduction in 

energy resource needs from conservation from 2015 onwards;
 10,000 MW of new installed renewable energy by 2015, over and above 2003 levels;
 25,000 MW of new installed new renewable energy by 2025, over and above 2003 levels;
 1,500 MW of new installed clean distributed energy by 2015, and 3,000 MW by 2025, as of the 

introduction of this Act.
 Achievement of the approximately 30% reduction in natural gas consumption that has been 

identified as economic by 2017 in studies for the gas utilities.”

Let’s examine these in more detail. 

 “6000 MW of conservation by 2015 with an additional 2.5% annual (compounding) reduction in 
energy resource needs from conservation from 2015 onwards”

The proponents do not make the distinction between normally occurring efficiency improvements by commercial and 
industrial organizations, and those that are more aggressive and require significant government intervention and 
support. If they have not made this distinction, then the Ontario Power Authority (OPA) plan already is close to 
meeting the same objectives for both time frames. If these are in addition to naturally occurring efficiency 
improvements, then they are reasonable targets and I agree with them, whether this is achieved in MW or MWh 
terms. See Analysis of Ontario’s Electricity System, Table 1.2, which projects similar conservation levels. There will be 
more on conservation below.

The reality that has to be faced is what happens if the conservation targets are not met as expected? Where will the 
generation capacity to make up any difference come from? Any plan has to provide sufficient provision for this. This 
does not appear to have been considered.

 “10,000 MW of new installed renewable energy by 2015, over and above 2003 levels
 25,000 MW of new installed new renewable energy by 2025, over and above 2003 level”

As a simple test of feasibility, the coalition should specify where it sees these amounts are coming from. In order to 
achieve these capacity levels (not actual useful production), industrial wind power will have to play a larger part than it 
has done even in Germany, to no effect. See Germany, A Case Study. This would put Ontario ahead of all countries 
except Denmark in implementation of wind plants as a percentage of total capacity and production, which are not 
manageable levels for this volatile source. Denmark survives this level by dumping much of the generated wind 
energy to Norway, Sweden and Germany.
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 1,500 MW of new installed clean distributed energy by 2015, and 3,000 MW by 2025, as of the introduction of 
this Act.

No attempt has been made to analyze this aspect. Understanding the nature and variety of small-scale distributed 
solutions is a career in itself. On the surface this is a good and possibly achievable target, but by 2015 will require
30,000 installations assuming an average size of 50 KW. This means 5,000 per year and about 14-20 per day
depending on every day of the year being used or only normal working days. It is certainly on the right track and is 
green renewable energy with the environmental characteristics that we all want. Remember, the primary characteristic 
of distributed energy generation is that the electricity is consumed where it is produced, as in installations in single 
buildings or on a small community basis. Grid connections for the sale of electricity to the grid should not be the 
primary purpose. 

Even in large numbers, such installations have an unfortunately small impact on reduced grid-supplied electricity and 
CO2 emissions, but are important in fostering a conservation-oriented society and in the development of sustainable 
economies, businesses and employment opportunities. Industrial wind plants do not meet this important 
characteristic. They are not a form of distributed generation. The part of the German initiatives that are true distributed 
generation is the real story in Germany, which will more clearly emerge with the very likely abandonment of their 
further wind plant implementations.

 “Achievement of the approximately 30% reduction in natural gas consumption that has been 
identified as economic by 2017 in studies for the gas utilities.”

Increased use of industrial wind power requires the increased use of gas consumption as wind shadowing/backup 
required to mirror wind’s volatility to produce steady, reliable electricity. Countries in Europe that have extensively 
implemented wind plants are experiencing increased gas use. This is one of the reasons T. Boone Pickens is such a 
supporter of wind power in the U.S. He has substantial gas assets. This works against one of the primary objectives of 
renewable energy policies in Europe, which is security of supply. Just watch the reactions in Western Europe
whenever gas supplies from Russia are cut off. Inasmuch as the proposed policies depend heavily on industrial wind 
power will increase, not decrease, gas consumption. 

Use of Imagery

The first comment is that the home page for this coalition shows a view of Earth from space. The image is so powerful 
that it tends to establish the environmental claims without further proof. As described above, any such claims are very 
questionable.

Is this coalition a disguised promotion for industrial wind plants? All may not see it that way, but this may be the case, 
and will be the likely result. Again, look at the imagery used.

 On the home page there are 4 graphics. Three show wind turbines and one is repeated
 Viewers are invited to sign a petition. The graphic at the head is of a wind turbine and this is prominent on all 

pages.
 The same images are repeated on the petition page.

It is interesting that children dominate in the images. They are employed in two with wind turbines, and in one are 
pointing to the turbines. The intent is clear. We have to protect future generations. There is another consideration. 
Who told the children to point at the turbines? Do the children really understand what they are doing? It can be 
suggested that this endorsement of industrial wind power is an expression of child-like naivety on the part of so many 
people who support it without the benefit of fully understanding what they are doing.

None of the images clearly show small community based or single building based systems, or conveys conservation. I 
know the concept of conservation is hard to capture in an image, but I would be very disappointed if the combined 
resources of the David Suzuki Foundation, the Pembina Institute, the Ontario Sustainable Energy Association, and 
other members of the coalition were unable to do this, if they were really serious about its importance. The Pembina 
report did manage to find a good one illustrating solar panels on a house.
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All considered you have to wonder why there is such need to rely on imagery of this sort.

Core Components of the Act

This document on the coalition web site leads off the core components with “An obligation for the responsible power 
purchase authority to grant priority and obligatory purchase of green energy projects.” Given the lack of success of 
such approaches in Germany (outside of job creation) this is not a supportable position, let alone being the first item 
on the list. This is followed by tariffs, a virtual repeat of the first item, First Nations participation, green power financing 
program (to ensure financing is available, especially for industrial wind plants), and adoption of smart grid 
technologies. After all these, conservation gets a mention. The remaining points deal with pricing, vulnerable 
customers and streamlining regulatory and approvals processes.

Most of these are addressed elsewhere. The key message is the relative consideration given to conservation, which is 
by far the most important and effective measure.

Job Creation

The Act will undoubtedly create jobs just as the German equivalent has done. Any jobs created in the industrial wind 
turbine area are very questionable as to their long-term sustainability. Germany itself will soon start facing strong 
competition from the U.S. and China, which have large domestic markets for these products (combined are over 10 
times the size of Germany’s) and minimal wind power penetrations. German firms are naturally looking to soften this 
by offering to participate in the building of plants elsewhere for substantial financial consideration of course. Germany 
is fostering a strong solar manufacturing industry and this will also help.

In Ontario’s case, to invest in industrial-scale wind turbine manufacturing plants is a risky move. Competition from the 
U.S. will be intense no matter how much lead we might start with.

Management Information Services, Inc. (MISI) is an internationally recognized, Washington D.C.-based economic 
research and management consulting firm with expertise in economic forecasting, litigation support and expert 
witness testimony, analysis of energy, environmental and electric utility issues, and labor markets. In a recent study 
covering the outlook for employment in the U.S. in energy efficiency and renewable energy they report:

 As many as 37 million jobs can be generated by energy efficiency and renewable energy industries in the 
U.S. by 2030 – more than 17 per cent of all anticipated employment. Using the usual 1:10 ratio for 
comparison to Canada this translates into an equivalent of 3.7 million jobs in Canada.

 The hottest sectors in terms of revenue growth include solar thermal, solar photo voltaics, biofuels, and fuel 
cells.

 The vast majority of jobs created are in the same type of roles seen in other industries (accountants, factory 
workers, IT professionals, etc).

Table 2 provides a breakdown between energy efficiency and renewable energy (excluding hydropower) for the MISI 
high scenario projection, which is warranted in light of likely Obama administration policies. 

Table 2 – U.S. Energy Efficiency and Renewable Energy Revenues and Jobs

Revenue
(billions of 2007 Dollars)

Total Jobs Created
(thousands)

2007 2030 2007 2030
Energy Efficiency $1,003 $3,734 8,586 29,878
Renewable Energy $43 $560 504 7,328
Total $1,046 $4,294 9,090 37,206
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Note:
 Renewable energy shows higher percentage gains, but is growing from a smaller base, which makes this 

mathematics work. In absolute terms it still is not nearly as significant as energy efficiency. Such growth rates 
are often claimed today as an indication of the importance of renewables, but is not nearly as noteworthy as it 
is made out to be.

 In 2030, energy efficiency created over 6 times the revenues and over 4 times the number of jobs as 
renewable energy. In renewable energy, solar and biomass exceeded the jobs provided by wind by 25-50 per 
cent each, or a total of almost three times.

In this connection, it is wise to follow the advice of Wayne Gretzky and not skate to where the puck is (industrial wind 
turbines) but to where it’s going to be. For this we can pick from all the other technologies that have been identified in 
the Act, and conservation, biomass and solar should be at the top of the list.

Treatment of Conservation

Conservation is arguably the most effective measure that we can use to reduce fossil fuel use and CO2 emissions. 
For more information see Analysis of Ontario’s Electricity System. The alliance should recognize that in Ontario we 
have a wasteful demand problem not a supply problem. The GEA puts too much emphasis on measures to increase 
supply versus conservation.

Conservation is treated inconsistently in the various documents and the GEA. In a few cases it is given first mention. 
In many cases, it is given much lesser consideration. In general there is not a lot of substance and points are raised 
that are already in process for our electricity system, for example smart meters and real-time pricing.

Conservation is mentioned 
 In the GEA it is dealt with in section 15 of 17, although it is mentioned as the first item in section 6, 

“Procurement Order”.
 In section 5 “Targets”, it is listed as the fourth point in five. In the Executive Summary page it is the first point. 

Which takes precedence and reflects the real objectives of the Green Energy Act coalition?
 In the “Core Components of the Green Energy Act” page it is point 7 of 10.

As already noted, the treatment of conservation does not explain if the targets proposed include more naturally 
occurring efficiency gains in industrial and commercial organizations. To have validity this must be clarified, otherwise 
it is not possible to compare the coalitions targets to that contained in the Ontario Power Authority’s Integrated Power 
Supply Plan (IPSP).
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Conclusion

The proposed GEA can be summarized as shown in Figure 1. It claims that with a strong emphasis on feed-in tariffs 
for renewable and clean distributed energy, along with some conservation, will produce sufficient green energy to 
replace fossil fuel use and provide industrial development in important new businesses. This means good 
employment opportunities. The size of the boxes used in intended to illustrate emphasis given or results claimed. 
Conservation is shown as a medium-size box as explained above.

Figure 1 – What the GEA Coalition Appears to be Saying

FIT

Green
Energy

Industrial
Development

Reduced Fossil
Fuel & CO2
Emissions

Conservation
Programs

+

FIT

Green
Energy

Industrial
Development

Reduced Fossil
Fuel & CO2
Emissions

Conservation
Programs

+

The GEA is in effect a “black box” that mysteriously produces the claimed benefits with FIT legislation as the key. 
However, as shown in Figure 2, the likely outcome of the GEA proposals will be a strong emphasis of industrial wind 
plants, which will have no effect on reducing fossil fuel use and CO2 emissions. Industrial development is shown as 
small because of the questionable sustainability of this in the face of strong competition from the U.S. and China. The 
small community systems and conservation initiatives will promote a more sustainable, domestic and locally-oriented
industrial development in products and services.

Figure 2 – Likely Outcome of GEA Proposals
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The only measure that will be really effective in reducing fossil fuel use and industrial development is conservation, 
and a much stronger emphasis is needed. The next most important focus should be subsidy programs for 
small/community systems. Finally any need to improve the RESOP should be undertaken. Figure 3 shows the 
suggested approach.

Figure 3 – Suggested Approach

Fossil Fuel
& CO2 Red.

FIT

Conservation
Programs

Conservation
Results

Reduced Fossil
Fuel & CO2
Emissions

Industrial
Development

No Industrial
Wind

Small/
Community

Systems

Subsidies

+

+

Industrial
Development

Fossil Fuel
& CO2 Red.

FIT

Conservation
Programs

Conservation
Results

Reduced Fossil
Fuel & CO2
Emissions

Industrial
Development

No Industrial
Wind

Small/
Community

Systems

Subsidies

+

+

Industrial
Development

Conservation programs will have a significant impact on reduction in fossil fuel use and CO2 emissions and industrial-
scale wind should be eliminated for the generation mix (see Analysis of Ontario’s Electricity System for more details).
A report by Torrie Smith Associates projects that by 2020, efficiency gains in electricity use in Canada can reduce 
fossil fuel consumption and CO2 emissions by at least four times more than possible with new renewables at 
substantially less cost. If the consideration that wind power makes no contribution is taken into account, the ratio 
approaches 10 times the remaining renewables.

In summary, the GEA is not a worthy contribution to the process of making the best decisions about Ontario’s 
electricity future.

Appendices

Appendix A – “A Closer Look at the GEA” provides more detailed comments.
Appendix B – Comments on the Pembina report “Feeding the Grid Renewably”

Documents referred to in italics throughout this document can be found at 
http://whitherindustrialwindpower.wordpress.com

(Last updated January 29, 2009)
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Introduction

This appendix provides more detailed comments in order of their appearance in the GEA.

Under “Procurement Order” the GEA says:

“Before committing to new conventional generation supply sources, The Government of Ontario and 
its designated authorities will purse [pursue?] the following in sequence:
1. All economic conservation
2. All economic renewable generation
3. All economic waste heat recovery
4. All economic dispersed, high efficiency generation”

If all this is to be done before committing to new conventional generation sources, the adequacy and reliability of 
supply will be compromised, because:

 There is risk that conservation targets will not be achieved. The more dependence placed on conservation 
increases the risk assumed.

 Renewable energy sources are not equal to the task. There are limitations to additional hydro potential in 
Ontario, as well as the ability of the electricity system to withstand more wind power than already planned and 
representing about 5 per cent of the electricity produced. Solar will take longer to be developed and deployed, 
other than in individual buildings and small community installations. Significant solar, which will not be 
distributed in nature, will require grid enhancements which themselves are costly and will take time to deploy. 
There may be limits in supply of waste heat recovery. As far as dispersed generation is concerned (distributed 
generation?) this will take time as well, and in sum will not contribute significantly to the quantities of electricity 
needed. In all cases further development is needed to ensure effective solutions are deployed.

The “every little bit helps” argument does not apply considering the immensity of the task.

In short this is a prescription for future shortage of supply. There is no responsible reason not to provide adequate 
conventional generation means to ensure adequacy and reliability of supply.

Under “Valuing Green Energy” the GEA says:

“The Ontario Green Energy Act recognizes the added value of distributed energy and conservation 
by:

 Including the value of avoided transmission and distribution capital investment when 
generation is local; and the value of reduced line losses associated with remote central 
generation that force the system to generate 18 per cent to 20 per cent more power at peak 
than system demand.”

Industrial wind plants are not a form of distributed generation and will experience the same line losses. The 18-20 per 
cent number looks high by a factor of 2.

 “Valuing the difference in redundancy requirements between a system of multiple smaller 
generators closer to load (three to five per cent to achieve comparable reliability) from a 
system of a few very large generating stations (18 to 21 per cent redundancy of generation 
and transmission)”

Industrial wind plants are no closer to load, and require almost 100 per cent shadowing backup, duplicating capacity. 
The minimal amount of small-scale distributed capacity relative to the total will not eliminate the need for large 
generation plants. The reserve margins quoted will still be needed. This is not a realistic or credible comparison.
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Under “Obligation to Connect” the GEA says:

“Grid connection is essential for the successful application of an Advanced Renewable Tariff 
program. The Green Energy Act provides:
1. Priority Grid Access: An obligation by utilities to grant priority grid access to green energy projects.
2. Obligation to Connect: An obligation by utilities to connect green energy projects to the grid (within 

a reasonable limit to be determined by relative costs and goals related to the successful 
implementation of the Green Energy Act). Grid operators must give immediate priority to connecting 
installations for the generation of electricity from renewable energies to their grid and to transmitting 
all the electricity available from these installations.

The proponents appear to be unaware that curtailment of wind production is becoming the practice in other 
jurisdictions when such production is at high levels that compromise the reliability of the electricity system. This would 
be in opposition to the obligations proposed here. The disclaimer in brackets, especially in the use of the term 
“reasonable”, sounds good but leaves many considerations open to interpretation, and in light of the objectives for 
renewable energy sources put forward, unlikely to provide much room for any reasonableness claims by the utility, to 
the detriment of us all.

3. Recovery and Allocation of Costs: Utilities are entitled and empowered to recover all related costs. 
Related costs are to be spread equally across the rate base. Installation operators bear the costs of 
connection. Grid operators take on the necessary costs for upgrading the grid. They can take these 
costs into consideration in their charges for use of the grid. The grid upgrading costs must be 
declared to ensure the necessary transparency. This obligation aims, in the interests of consumer 
protection, to prevent costs being shifted unfairly to the electricity purchaser.”

This starts out with reasonable points but becomes confusing in the latter part. Having previously established the 
obligation of the utility to connect, this says grid operators must provide the necessary grid upgrades, and bear the 
costs. It goes on to say that they can take these costs into consideration in their charges for the use of the grid (by the 
renewable energy source thus connected, or by all users?). As the electricity purchaser ultimately pays all the costs, it 
is hard to understand the last statement of the provision about preventing costs being shifted unfairly to them. With 
respect to spreading costs equally across the rate base, wind shadowing backup costs (typically gas turbine plants)
are considerable and should be borne by the wind plant operators, including any carbon taxes levied on them, and not 
spread equally across the rate base, assuming this rate base is the wholesale costs for all plants.

Under “Financing Green Energy”

This mandates a Green Energy Debt Finance Program “…to raise financial capital required to meet financial market 
shortfalls…” What is needed is not a debt financing structure for small scale installations but significant grants to 
stimulate growth in important distributed generation sources. A debt funding structure would benefit industrial wind 
power development companies who may be facing credit shortfalls during the current period of global financial crisis.

Under “Grid Upgrades and Evolution” the GEA says:

”To accommodate the increasing amount of green, distributed generation the Ontario grid will need 
to be upgraded and evolved in line with other jurisdictions.”

This suggests that the Ontario grid is not “…in line with other jurisdictions”, which is a very sweeping, and 
questionable, statement. In what way is this true? How many other jurisdictions are referred to here? Does it include 
most, many, some, a few, or less? Although Ontario’s grid does need to be upgraded, and “smart grid” concepts are 
known, (it must be assumed that there is ample room for further learning and development) there is no reason to 
believe that Ontario’s is so notably behind other jurisdictions. To require drastic and immediate action is not 
reasonable with a realistic assessment of generating options that are available to us (that can meet demand). There is 
every reason to be careful about the nature and timing of grid upgrades.
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This general statement is followed by a number of specific points and only two will be commented on, which are:

 “There will be incentives for operators of Advanced Renewable Tariffs energies to agree on 
generation management with the grid operators in their mutual interest. This is especially 
relevant for grid upgrading and stand‐by energy. Such an agreement can take the at times 
fluctuating electricity supply into consideration in a way that enables the costs for grid 
upgrades, reserves and stand‐by energy to be minimized. To facilitate better integration of 
renewable energies into the electricity system, there will be an obligation to measure and 
record the capacity for installations with a capacity of 500 kilowatts or more.”

This sounds like recognition that curtailment may be necessary with wind plant output, especially during periods of 
high wind production. It has been proposed that wind plant operators keep some turbines out of production during 
normal output periods and vary them online and offline as wind conditions lessen or increase. The net effect of this 
apart from the additional management required of wind plant operators is to reduce the capacity factor experienced 
over time.

 “Storage is “green energy” and maximizing the use of storage will increase the reliability and 
efficiency of green energies. Grid energy storage is used to manage the flow of electrical 
energy and increases the availability of green energy.”

It is all very well and good to look to storage to help with the intermittency of wind plant production, as well as the 
more reliable production from industrial-scale solar plants. There are a number of technologies that can be listed, (for 
example pumped hydro, compressed air, flow batteries, other battery developments, approaches developed for oil 
fields, and in time a hydrogen economy) but these are not feasible at the scale required, and may not be for many 
decades. That is not to say that they cannot be used to some degree in some places, but overall they are not 
sufficient for the task at hand. 

Conservation

There are 17 sections in the proposed act. Conservation finally rates consideration at section 15, after other 
presumably more important matters such as Valuing Green Energy, Green Energy Procurement, Tarriffs, Obligation 
to Connect (green energy), Financing Green Energy, Community Energy, Engaging First Nations and Metis 
Communities and Grid Upgrades and Evolution. Notwithstanding green energy includes conservation by definition 
within the GEA, and that it was mentioned first, and briefly, under Procurement Order (section 6) and the importance 
of the other sections, it does say something about the consideration given to conservation, which is arguably the most 
important measure of all.

The following comments can be made about the content of this section:

 It’s not clear if the targeted conservation is before or after naturally occurring efficiency achievements in 
the industrial and commercial sectors. These are improvements that occur as a normal business practice 
without government supporting programs. This distinction must be made.

 Smart metering is mentioned but is already being implemented with plans for time-of-day pricing
 The government is already consistently increasing the pricing which must better reflect the real price of 

energy which is a significant break from the past. Obviously this must be implemented over time as is 
being done.

 The suggestions do not have substance:
o The OPA IPSP does provide $9.9 billion funding for conservation programs over the 20 year 

planning period. The Green Energy Act provides no guidelines as to the funding requirements for 
the stated targets and any indication of where this should be spent. Does this indicate a not very 
deep consideration of this important approach.

o The building code comments do not provide any substance and do not recognize steps already 
taken. There should be specific programs to back up the targets
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In short the ideas put forward are not new and apart from specific targets do not warrant anything like the proposed 
act. The effort would be better spent acknowledging what is being done and providing constructive suggestions for 
improvement and specific programs. The effort behind the movement in support of an Act would be better directed to 
this end.

Protecting the Environment

This is section 16 and argues that the best way to protect the environment is to:

 Fast track reviews for green energy projects
 Use class environmental assessment (one size fits all by class)
 Exempt more renewable energy projects from the Environmental Assessment Act
 Providing shorter time periods and deadlines for completion of the planning/review process

All this is with a comforting sounding proviso that recognizes that the principles of environmental protection apply to 
every energy project and should not compromise human health, community values or natural heritage systems. My 
representation of what this section says is admittedly blunt. But in the GEA it is all couched in very reassuring 
wording, which I suggest represents theory rather than what can be expected in practice. In light of the very 
questionable contribution these projects can make to protect the environment, it seems prudent to be more cautious 
and deliberate than proposed by the GEA, if the current environmental assessment practices are any indication.
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Introduction

The Pembina report “Feeding the Grid Renewably: Using feed-in tariffs to capitalize on renewable energy” is arguably 
a corner stone to the proposed Green Energy Act. This appendix assesses the Pembina report and finds much to 
criticize. 

The value of feed-in tariff legislation is based largely on the assumptions of the impact that renewable energy sources 
have on CO2 emissions avoidance, and this will be looked at. There is an argument for adoption of renewable energy 
approaches on an economic and job creation basis, and this is treated separately elsewhere in this document.

In this appendix the references to the author are to me, not the authors of the Pembina report.

CO2 Emissions Avoidance

We will first look at the CO2 avoidance information contained in this report. An important aside is that I do not see how 
any CO2 emissions numbers can be other than a theoretical calculation, especially with respect to wind power. The 
Pembina report follows the usual approach of setting Germany up as a shining example that we must emulate. On 
page 5 it makes the statement that Germany avoided 97 million tonnes of CO2 emissions through renewables. This 
number is not supportable for renewables in the electricity sector. 

Electricity generation in Germany accounts for 34 per cent of all CO2 emissions (about 290 in 850 million tonnes 
annually). Using information from the German Energy Agency (dena) report, “ Planning of the Grid Integration of Wind 
Energy in Germany Offshore and Onshore up to the Year 2020 (dena Grid study)”, the maximum that renewables can 
contribute is 65 million tonnes, and this assumes a simple method of calculation, that is ignoring the increased 
emissions from wind shadowing backup. Wind’s component in this simplistic, and questionable, calculation is 25 
million tonnes. Hydro power provides about the same amount and the balance is from other renewables (solar and 
biomass).

I would favour the dena Grid Study for data, with respect to electricity generation, over the Ministry of Economics and 
Technology used by Pembina, which has to be more general. The dena Grid Study involved a range of participants, 
including wind industry representatives, and in many respects produced a compromise. As such it provides 
ammunition for both sides of the wind power argument. For example, it still uses simplistic approaches to determine 
wind power’s contribution to CO2 emissions reductions and tends to look as favourably as possible on wind

As stated, this simple method of calculation is used in the dena Grid study. The 25 million tonnes shown for wind 
above is consistent with the results of that study, as shown in Table A.1.

Table A.1 – Comparison of Author’s Calculation with dena Grid Study

Author’s 
Calculation

Dena Grid Study

2006 2007 2010 2015

Wind Production
30,500,000 

MWh
Wind Production Increase over Base Year for 
Study - 2003

13,300,000
MWh

34,800,000
MWh

53,700,000
MWh

CO2 Emissions Avoided
25 million 

tonnes
CO2 Emissions Avoided by Increased Wind 
Production

8 million 
tonnes

28.3 million 
tonnes

39.5 million
tonnes

Avoided CO2 Emissions tonnes/ MWh 0.81 0.60 0.81 0.74

The avoided CO2 emissions in tonnes per MWh in the last row is the test for comparison purposes and Table A.1 
shows reasonable correlation, and in fact the author’s calculation uses the high end of the range. These numbers 
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assume wind replaces a mix of fossil fuel production equivalent to the overall mix of fossil fuel plant types in the 
electricity system.

Wind proponents should not take comfort from the projected increases in wind production, as it is very unlikely that 
Germany will maintain this growth rate, especially considering that it will largely be offshore. See Germany, A Case 
Study, Electricity Generation Carbon Footprints and Offshore for more information.

The more realistic calculation of wind’s contribution to CO2 avoidance takes into account the added CO2 emissions 
from wind shadowing backup production. The effects of inefficient operation imposed on this wind shadowing backup 
offsets the wind contribution, as calculated simplistically.

For ease of reference in the following explanation, the wind shadowing backup capacity required will be called the 
“gas component”, as gas is most often used in this role. Because wind production can vary between 0-100 per cent of 
total wind capacity (especially in high production periods), the gas component is required whether or not the wind 
capacity is present. The gas component must be prepared to step in when wind production falls (as low as zero) and 
step out when wind production increases (to as high as 100 percent of wind capacity). There are many lesser 
variations in between. The gas component has to be able to respond quickly and frequently, within a fraction of an
hour for example.

Now we can look at the two scenarios in connection with wind.

 In the case of no wind at all in the generation mix, obviously the gas component is not “wind shadowing 
backup”. It is just another generation source carrying its share of the load on demand, through the range of 
its capacity.

 Add wind to the mix, and if the wind could be relied on to produce 100 per cent of capacity on demand, then 
the gas component could be removed. But wind cannot do this reliably, so the gas component has to be left in 
place to do this in combination with the wind capacity. The gas component is now operating as wind 
shadowing backup. The mix of wind shadowing gas plant type will have to change to a greater percentage of 
less efficient but more flexible types (less CCGT and more SCGT). Although the shadowing backup MWh are 
decreased by about 20 per cent (wind’s annual average contribution to the equivalent capacity), the inefficient 
operation imposed on the shadowing backup, and the change in plant type required, increases the fossil fuel 
consumption and CO2 emissions over the level that would be experienced operating without wind present.
See Analysis of Ontario’s Electricity System for a further explanation of this and a CO2 emissions calculator.

As far as steady, reliable electricity production is concerned, the addition of wind has not increased the systems 
capability to deliver this. If wind could deliver electricity on a steady basis, even at its typically low level of production 
(annual average), then claims for displaced costs (capital, fixed and variable operations and maintenance, and fuel), 
and reduced CO2 emissions would have some validity. Because wind is volatile and unreliable, it cannot do this, and 
the value of the increased wind capacity approaches zero as wind capacity is increased. Statistically, over a year wind
can be relied upon for about 8 per cent of its installed capacity at wind penetration of about 15 per cent of total system 
capacity. However in real time, the 0-100 percent volatility still applies.

The principal of a Danish energy consulting firm states that a set of geographically dispersed wind plants (a wind 
“carpet”) can act like a single, virtual, “out-of-control” power station.

As far as costs are concerned, the wind capacity is an incremental cost, but as stated, the overall electricity system 
reliable production capability has not increased. The system now has duplicate costs to produce the same amount of 
electricity. If wind could replace the gas component, then the wind costs would be just the cost of the wind capacity. 
As the gas component has to be retained, the wind costs are, in effect, the sum of the two, the added wind capacity 
and the gas component.

Returning to the CO2 emissions numbers shown in the Pembina report, they are high to start with, as far as the 
electricity generation sector is concerned. Why was this higher value of 79 million tonnes for one year quoted? It is 
presumably a valid number in some respect, but not for electricity production alone. Having said that, the CO2 
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emissions avoided is really zero for the wind component when the full system effects of introducing wind are 
considered. This largely negates the basis for the Green Energy Act.

How will this play out in Europe? Why does the simplistic measure prevail? CO2 emissions reductions targets have 
been set by country, with penalties for failing to meet them. Wind is the favoured method of achieving such reductions
because more MWh of “production” can be developed than with other renewable means. For example, the other large 
component of renewables, hydro, has limited scope for expansion. So, using the simplistic method shown above will 
continue to be favoured as this approach, because it will allow countries to demonstrate (mathematically), using wind 
production in MWh as the basis, that CO2 reductions have been met.

This simplistic method of viewing CO2 emissions reductions also supports exports of wind turbine products to other 
countries. Denmark, Germany and Spain are currently the only net exporters of these products world-wide.

Cost per Household

Without knowing the basis for the calculation, the costs per household quoted of €1.50 (CDN$2.20) have to be viewed 
with suspicion when compared to other sources. This is particularly questionable as this number is the effect of all 
renewables. However, we know this is mostly wind, especially if only new renewables are implied (that is no hydro). 
Using the dena Grid Study numbers, which addresses wind only, again the basis of calculation (before “optimization”, 
which is not explained) more than doubles the costs from €1.50 (CDN$2.20) to €3.81 (CDN$5.58) per month. When 
the dena numbers are corrected for more realistic future capacity factors, the costs become €4.35 (CDN$6.38).

However, the dena cost numbers assume that there will be savings in other plant production as the result of wind 
production, which is not correct. It is the same simplistic calculation as is used for claimed CO2 emissions reductions.
There will be none, and arguably more costs. Using the dena data, the savings reducing the wind costs range from 
22-37 per cent. Removing these savings increases the dena costs per household to €5.56-€6.92 (calculated as 
4.35/(1-0.22) = 5.56, and 4.35/(1-0.63) = 6.92) or CDN$8.15-$10.15. This compares favourably with the costs shown 
in Wind Plant Funding. It is significantly above the CDN$2.20. It should also be noted that this higher cost is about the 
same as the Debt Retirement Charge on our electricity bills, which is before taxes are added, and paid for in after-tax 
dollars.

As a final comment, the director of the German Energy Agency (dena) has said that the price of cutting one tonne of 
CO2 with wind power was a lot relatively speaking. Energy saving in housing would be a lot cheaper.

Process Flow Diagram on page 2.

Pembina produced a very revealing diagram on page 2. One of the comments in the boxes is interesting, to say the 
least. It states, “The incremental costs are passed on to consumers such that the annual cost to government is $0”. 
Who is Pembina trying to sell to, and who are they trying to kid? It’s all very well and good that there are no 
incremental costs to the government, but to go on to say that all of us will just pay the costs on our electricity bills is 
extremely annoying. Besides a cost to government is a cost to us all anyway. The government is not an independent 
third party. What was Pembina thinking?

The other interesting box is the first one, which states, “The people decide they want to make renewables a priority”. 
There is no question that conventional wisdom does support industrial wind plants, but incorrectly so. Why is it only 
six countries have implemented them to any extent? They are the U.S., Germany, Spain, China, India and Denmark.
Others are being dragged into making some moves due to misinformed public opinion fed by environmentalists (with 
the proper concerns, but the wrong solutions), some scientists (often with expertise in areas other than electricity 
generation technologies, e.g. Jacobson) and the media. One of the mains reasons why the above six countries have 
looked to wind is the considerable problem that they have with fossil fuel generation, coal in particular. It’s not clear 
what purpose this diagram serves except to reinforce the misconception. Note that this first box is emphasized to 
stand out more than the others.

What is a valid first step in any diagram showing logical process flow is an appreciation of the situation on a country 
by country basis (even province by province) for any that are contemplating European policies, and the need for a 
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very strong focus on conservation and small-scale, truly distributed technologies, versus industrial wind power. 
Pembina is an Alberta based organization. With respect to electricity generation Alberta is in the same category as 
many European countries, and was the early adopter of wind power in Canada.

To further illustrate this we will take a closer look at Germany.

Germany is not a Model

The German Renewable Energy Sources Act was introduced at a time when German was “far below the European 
average”, as stated in their Act. Then Germany obtained about 6 per cent of its electricity from renewables and today 
is about 14 per cent (comprising about 5 per cent hydro, 5 per cent wind and the rest other renewables, including 
biomass and solar). Today Canada obtains 58 per cent of its electricity from renewable sources, and even at 27 per 
cent Ontario is a world leader. The measures that Germany took were understandable at the time, and increases in 
renewables were in the new renewable category (e.g. wind and solar) but have produced no discernable effect on 
CO2 emissions reductions. Any such claims are based on the simplistic calculation described above.

At the same time, the federal SPD-Green coalition committed to eliminating by 2020 Germany’s nuclear plants, which 
provides about 25 per cent of the electricity production. The German Engineering Association shows that to do this 
will increase CO2 emissions by 100 million tonnes per year. There is no way that renewable energy sources, including 
massive increases in wind power, can offset this. Is this why dena in the Grid Integration Study stopped projecting 
emissions at 2015, when this phase-out program will have begun?

Germany’s new renewable energy measures (primarily a massive implementation of wind power as a per cent of the 
total capacity) have not made any contribution to the reductions in CO2 emissions that country has achieved. About 
75 per cent of the progress to date in reducing CO2 emissions was achieved on a one-time basis through the shutting 
down of major polluters in East Germany after unification. The remainder was the result of some shift from coal to gas 
in the production of electricity (wind shadowing backup) and heat, and reductions in emissions from road 
transportation, households and services.

Germany is planning to implement 25,000 MW of new coal capacity over the next few years. This is approximately 
equal to the total electrical system capacity of Ontario. One of the reasons has to be security of supply, because 
Poland is a major source of coal. Germany has been increasing its use of gas in electricity production (with no 
admission that this is required for wind shadowing backup), which is imported largely from Russia, a very tenuous 
source of supply.

See also Germany: A Case Study, Electricity Carbon Footprints, and responses to articles Walrus Article Gets it 
Wrong, and Herr Scheer Needs Energy Rethink.

By comparison, Canada and even Ontario is far ahead of Germany in the use of renewable energy, and Germany 
cannot catch us. We have to be very careful to adopt policies that do not apply to us, or are as ineffective as they
have turned out to be in Germany.

Geographic Comparison of Canada and Germany

On page 4 of the Pembina report is a graphic showing two “geographic” comparisons between Canada and Germany. 
The first shows how small Germany is relative to Canada. The second shows a representation altering the actual size 
of the size of the two countries in proportion to installed wind capacity.

The effect of these two is very dramatic, but has no relevance to a discussion about what is good policy for Canada. 
Germany’s Bundeswehr is also larger and the same geographic representation can be used to make a similar invalid 
comparison. There are vast differences between Canada and Germany and reducing such representations to 
geographic considerations is very questionable. Ask what is the purpose for showing this graphic? Note also the 
emphasis on industrial wind power.
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Summary

This focus on feed-in tariffs (and Germany as a model) is very questionable on a number of grounds. This is 
especially dubious in light of the existing legislation in Ontario and its achievements to date.


