
*** EMBARGOED UNTIL 12.30PM ON APRIL 30, 2009***  

 

   

London Economics International LLC   contact: 

390 Bay Street, Suite 1101  Benjamin Grunfeld/Neil Bush  

Toronto, Ontario, M5H 2Y2  416-643-6610 

www.londoneconomics.com    

1 

Examining the potential cost of the Ontario Green 

Energy Act, 2009 

prepared for the Official Opposition in Ontario by London Economics 

International LLC  

April 30, 2009 

London Economics International LLC (LEI) was retained by the Official Opposition in Ont ario 

to develop a report examining the potential cost of the Ontario Green Energy Act, 2009 (GEA, 

or the Act). LEI estimates that the cumulative non -discounted cost of the Green Energy Act is 

between $18 and $46 billion from 2010 through 2025, before considering additional costs related 

to energy audits and energy conservation plans for prescribed consumers. This is equivalent to 

between $247 and $631 per household per year.1 If energy audit and energy conservation costs 

are added, the total non-discounted cost is estimated between $19.4 and $53.0 billion.  LEIõs 

analysis was conducted independently and focused on five main cost categories: generation 

under the feed-in tariff (FIT) program; interconnection of FIT facilities; the implementation of a 

òsmart gridó; incremental Conservation and Demand Management (CDM) initiatives; and the 

cost to establish and maintain the Renewable Energy Facilitation Office (REFO).  Thoughtful 

analysis of the costs of the GEA should not be construed as opposition to environmenta l 

protection.  However, the lack of discussion by the Government of the alternatives considered, 

and the relative costs, raises the possibility that different policies could produce similar or 
greater reductions in emissions at less cost. 
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1 Executive Summary  

Although the Green Energy Act proposes sweeping changes in the way in which Ontario 

procures and uses electricity, little analysis is publicly available regarding its costs.  Credible 

review of the costs of the Act requires making a number of det ailed assumptions regarding the 

future supply mix, renewable energy output, and interconnection and infrastructure costs.  

Indicative analysis suggests that the Green Energy Act could cost each household between $247 

to $631, on average, per year between 2010 and 2025, on a non-discounted basis, depending on 

how costs are allocated among customer classes. This is equivalent to between approximately 

two and six additional monthly electricity bills , or an increase of over 15% in some years.2 If 

energy audit and energy conservation plan costs are added, the non-discounted cumulative 

effect of the GEA is estimated at between $19.4 and $53.0 billion over the 2010 to 2025 period.  

 

Figure 1. Potential cost to implement Green Energy Act, 2009 ($ millions)  

  

$-

$500 

$1,000 

$1,500 

$2,000 

$2,500 

$3,000 

$3,500 

$4,000 

$4,500 

$5,000 

$5,500 

$6,000 

$6,500 

2010 2011 2012 2013 2014 2015 2020 2025

$
 m

ill
io

n
s

REFO CDM

Smart Grid Interconnection

Generation

  

$-

$500 

$1,000 

$1,500 

$2,000 

$2,500 

$3,000 

$3,500 

$4,000 

$4,500 

$5,000 

$5,500 

$6,000 

$6,500 

2010 2011 2012 2013 2014 2015 2020 2025

$
 m

ill
io

n
s

 
 

 

The analyzed cost estimates consist of five elements: generation, interconnection, smart grid 

implementation, incremental conservation and demand management (CDM) initiatives, and the 

establishment of the Renewable Energy Facilitation Office (REFO). The analysis is based on 

verifiable third party sources, Ontario Power Authority (OPA) data, and reasonable estimates of 

potential take up. Generation costs are based on an estimate of the level of participation in FIT 

and proposed prices.3 Interconnection costs are based on an estimated per facility cost and the 

number of FIT facilities. Smart grid costs are benchmarked off the Independent Electricity 

System Operator (IESO) Smart Grid Forum estimate, plus analysis of the potential for cost 

overruns. CDM costs are estimates of the incremental cost of additional savings (500 to 1,500 

MW), together with the cost to develop and monitor CDM plans. REFO costs are based on 

                                                      

2 Cost estimates do not include the 8% harmonized sales tax. Total cumulative non-discounted cost ranges from $18.0 

to $46.0 billion, present value ranges from $6.7 to $16.8 billion, assuming a 10% discount rate. 
3 Estimates assume that for reliability purposes many existing planned nuclear and gas projects will continue to be 

needed, albeit with gas projects potentially reconfigured.  

LOW PARTICIPATION/COST  HIGH PARTICIPATION/COST  
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establishing and maintaining an office of up to 25 people. The range of costs is driven primarily 

by variation in the level of participation in the FIT program (from a low of approximately 3,100 

MW to a high of approximately 9,600 MW in 2025). Installed capacity under the FIT program is 

assumed to be added gradually over the analysis period  

 

There are a variety of concerns identified with the adoption of the Feed-in tariff (FIT)  system. 

FITs price inputs, not outcomes; the program does not directly target emissions reductions or 

place a value on them. In addition, FIT perversely pays more to the smallest installations, 

increasing unit costs of green energy to consumers. An increased number of small installations 

potentially results in more environmental disruption of sites, and greater life cycle costs. 

Moreover, the program may be ineffective in reducing the number of gas plants needed. 

Planned capital investments in gas plants may still need to be made to maintain reliability, due 

to the more intermittent nature of certain renewable resources.   

Figure 2. Breakdown of potential cost to implement Green Energy Act, 2009 ($ millions)  

Low participation/cost 2010 2011 2012 2013 2014 2015 2020 2025

Generation -$          55$         111$       214$       313$        543$       1,196$    1,748$    

Interconnection -            6             9             16           21            26           50           74           

Smart Grid 102         125         148         171         194          195         205         194         

CDM -            36           39           43           46            49           65           81           

REFO -            -            -            -            -            -            -            -            

TOTAL 102$       222$       307$       443$       573$        813$       1,515$    2,097$    

cumulative 102        323        630        1,073     1,645      2,459     8,621     17,975   

High participation/cost 2010 2011 2012 2013 2014 2015 2020 2025

Generation -$          122$       487$       723$       1,197$     1,437$    3,401$    4,963$    

Interconnection -            11           17           32           42            51           99           147         

Smart Grid 102         125         148         184         220          222         231         220         

CDM -            123         134         145         156          167         223         278         

REFO 1             2             3             3             3              3             3             4             

TOTAL 103$       383$       789$       1,087$    1,618$     1,881$    3,958$    5,612$    

cumulative 103        486        1,275     2,362     3,979      5,860     21,458   45,980    
  

 

There are a number of other potential issues related to the GEA. The process for arriving at 

prices paid for various resources is opaque. In addition, volumetric price signals related to 

energy commodity cost to consumers may be distorted, weakening a critical tool to achieving 

CDM savings. Also, the Act creates new bureaucracies and augments existing ones; municipal 

utilities may be overwhelmed with ne w project requests, some from homeowners or developers 

with little technical or financial ability to complete project, reducing the efficiency of internal 

resources.  Significant uncertainty remains in the proposed legislation as to who bears the costs 

and how entities such as municipal utilities will be reimbursed for additional burdens. Claims 

of potential job gains in excess of 50,000 are unsubstantiated; for comparison, the entire motor 

vehicle manufacturing industry employed 38,000 people in Ontario in  2008.4  Serious 

                                                      

4 Labour Statistics Division, Statistics Canada, Table 281-0024, NAICS Code 3361. 
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examination of the impact of the GEA on employment also needs to account for potential 

negative impacts from potentially increased electricity costs . 

 

In addition to these costs, the Act could result in significant loss of local control ov er siting and 

zoning. While loss of local control does not appear as an increase in electricity bills, it may be 

perceived as a reduction in the quality of life.  If the average resident were asked what they 

would need to be paid to give up the right to in fluence siting of a power station near their 

homes, it is reasonable to expect that many would place a non-zero value on this right . 

 

Although an examination of alternatives to the GEA is beyond the scope of this report, Ontario 

could benefit from examinin g approaches used in other jurisdictions (including the Regional 

Greenhouse Gas Initiative (RGGI) in the Northeastern US) or making use of existing 

frameworks. A cap -and-trade program , already being studied in Ontario,  could make better use 

of market forces, providing environmental benefits at a potentially lower cost. The benefits of 

building upon existing frameworks, such as the OPAõs Renewable Energy Standard Offer 

Program (RESOP) could also be examined. RESOP provides an existing platform with proven 

success (520 MW of solar alone have been placed under contract at prices lower than those 

proposed under the current FIT price schedule). Alternatively, a reassessment of FIT levels, 

explicit caps on volumes to be procured, and incorporation of some form of competitive 

procurement could be considered. In meeting the loss of local control concern, provincial 

permitting pre -emption could be subject to a time lag, preserving the role of local communities , 

unless they fail to take appropriate action within one ye ar of application.  
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2 Mandate and caveats 

2.1 Mandate  

London Economics International LLC (LEI) was retained by the Official Opposition in Ontario 

to prepare an independent report quan tifying the potential cost  of the Ontario Green Energy 

Act, 2009 (GEA, or the Act) and modifications to existing legislation as incorporated in Bill 150.  

The report was to include: the potential cost of generation under the proposed feed-in tariff s 

(FIT) published on March 12, 2009 by the Ontario Power Authority (OPA); an estimate of the 

cost to interconnect new renewable generation facilities  to the transmission or distribution 

network ; an estimate of the cost to implement a new òsmart gridó in Ontario; and other costs 

including new Conservation and Demand Management (CDM) initiativ es and the 

establishment of the Renewable Energy Facilitation Office (REFO). 

2.2 Caveats 

As highlighted by LEIõs mandate, the report is intended to be an independent economic 

assessment of the potential cost of the GEA.  The report in no way is intended to pas s a value 

judgement on the merits of environmental protection .  Rather, the report takes the goal of 

environmental protection as a given, and asked what the selected approach will cost, and 

whether other approaches could achieve the same ends at a lower cost.  Neither LEI, nor the 

individuals responsible for the analysis and reporting, are affiliated with a political party at the 

federal or provincial level.  

This report is presented as an indicative  analysis of the major costs associated with the 

proposed GEA. LEI made every reasonable effort to explore a range of possible approaches and 

estimates where ever possible.  However, given the limite d timeframe within which LEI 

conducted its analysis, there are a number of areas in which the potential for further  analysis 

still exists.  

2.3 Structure of report  

This report is structured as shown in Figure 3. The estimated total cost of the GEA is the 

summation of five key elements: the cost of generation under the FIT; the cost of 

interconnection of FIT facilities; the incremental cost of new smart grid measures; the 

incremental cost of new CDM initiatives; and the establishment of the REFO. These respectively 

form sections 3 to 7. In each section, the methodology used is described, the various steps and 

assumptions used in each step are set out, and a summary of results are presented. In each case, 

a range is presented for the years 2010 to 2025. Section 8 aggregates the estimated costs for 

ratepayers. Finally Section 9 includes five additional pieces of analysis which are not included 

in our aggregated estimate: loss of local control in the siting of power facilities, the cost of 

mandatory energy audits, effect on employment, a weakening of the volumetric price signal, 

and an increased potential for cross-subsidization.  
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Unless otherwise stated all costs and prices are presented in Canadian dollars.  Annual 

inflation, measured in this case as the increase in the Consumer Price Index (CPI), is assumed to 

be 2% over the period.  

Figure 3. Organization of report  
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3 Feed-in tariffs and generation cost  

This section examines the potential cost to consumers of generation procured under the FIT 

program.  On March 13, 2009 the OPA released the Draft FIT Program Rules and Price 

Schedule.  The FIT program offers a fixed price contract for 20 years for renewable generators 

based on a projectõs technology and size.  The OPA is holding  a number of stakeholder 

engagement sessions over eight weeks following the draft rel ease.  These sessions will  cover 

issues ranging from participation and eligibility  requirements to pricing.  This report is based 

on the draft program rules and pricing . 

Based on this analysis, the cumulative non -discounted cost of generation under the FIT 

program is between $13.5 and $38.4 billion  over the 2010 to 2025 period .5  Total generation 

under the FIT program represents 6% to 16% of demand in 2025 under the low and high 

participation scenarios respectively.  The cumulative FIT cost is equivalent to  a levelized cost 

per-unit of between 13.2 and 14.5 cents per kilowatt hour (¢/kWh). 6  This is compared to a 

levelized cost per-unit of approximately 7.6 ¢/kWh  for non-FIT resources.7  These FIT costs 

ignore the premium pricing offered under the draft  FIT program rules for community -based 

projects and on-peak generation.  Furthermore they do not include the impact of the proposed 

8% harmonized sales tax. As a result, the actual cost for generation under the program could be 

higher.8 

3.1 Description of methodolo gy 

There are seven steps to estimating the total cost of generation under the FIT program, as 

shown in Figure 4. First, peak demand, energy consumption and reserve margin requirements 

are forecast. Second, new entry for renewable generation that will enter through the FIT is 

forecast for each year through to 2025. Third , installed capacity for non -renewable resources in 

Ontario is forecast over the same period. Fourth, demand and supply are brought together to 

determine generation levels for each supply source. Fifth , the prices renewable resources under 

the FIT program will receive are estimated through to 2025. Sixth, prices of non-renewable 

resources in Ontario are estimated over the same time period. And finally,  a weighted average 

cost of generation for consumers and total cost of generation is estimated (based on a weighting 

of the estimated price for each facility multiplied by the annual generation for each facility ). The 

methodology described above is consistent with that used by the OPA in developing the 

resource scenarios considered as part of the Integrated Power System Plan (IPSP). 

The cost estimates for the FIT are generally considered to be incremental, in that the additional 

resources do not meaningfully replace generation from other sources in the IPSP.  However, it is 

                                                      

5  The present value cost ranges from $4.7 to $13.6 billion, assuming a 10% discount rate. 
6 All levelized costs and present values are shown in 2010 Canadian dollars as of January 1; future costs are 

discounted assuming a discount rate of 10%. 
7 This includes Conservation and Demand Management (CDM).  
8 The prices for community -based hydro and onshore wind are approximately 4% and 7% higher respectively than 

the prices offered for private or commercial -based projects of the same size. 
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important to note that a number of factors are likely to place upward pressure on electricity 

prices in the coming years.  The cost of renewables that have yet to be contracted for but are 

included in the IPSP would increase electricity costs even without the GEA; however, given that 

the GEA will likely skew renewables procurement towards higher cost resources, an additional 

increase in costs is likely relative to the existing central procurement method.  

Figure 4. Methodology for estimating total cost of generation under FIT program  
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3.2 Step 1 ð peak demand, consumption, and reserve margins  

LEI has developed an electricity supply -demand balance for Ontario for this analysis, to balance 

electricity consumption and peak demand with available resources. The first step in this process 

is to forecast Ontarioõs peak demand and energy consumption. This is taken directly from the 

OPAõs IPSP submission to the OEB.9  Projected peak demand growth under the reference 

forecast is 1.0% from 2009 to 2018 and 1.6% from 2019 to 2025 per annum.  Energy consumption 

is forecast to grow at 0.8% per annum from 2009 to 2018 and by 1.3% from 2019 to 2025. 

Based on analysis prepared by the IESO for the OPA, LEI assumes that the OPA will target a 

17% reserve margin through 2014, 18% through 2019, and 19% thereafter.10  In addition to 

taking into account variability in demand and supply , due to weather and emergency forced 

                                                      

9 OPA IPSP Submission, òExhibit D, Tab 1, Schedule 1, Attachment 2 IPSP Reference Forecast ð Assumptions and 

Results,ó Table 1. 
10 OPA IPSP Submission, òExhibit D, Tab 2, Schedule 1, Attachment 1 IESO Report on Reserve Margin Requirements 

to Meet NPCC Criteria .ó 
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outages, the proposed reserve margin also takes into account variability in planning 

parameters, such as delays to in-service dates and changes in installed capacity.11   

Figure 5. Projected peak demand, energy consumption, and reserve margin requirement  

2009 2010 2011 2012 2013 2014

Peak Demand (MW) 26,749      26,986       27,205        27,426        27,648        27,873      

Energy Consumption (TWh) 159.2 160.4 161.6 162.8 164.0 165.3

Reserve Margin Requirement 17% 17% 17% 17% 17% 17%

2015 2016 2017 2018 2019 2020

Peak Demand (MW) 28,099      28,457       28,820        29,187        29,559        29,936      

Energy Consumption (TWh) 166.5 167.7 169.0 171.4 173.8 176.2

Reserve Margin Requirement 18% 18% 18% 18% 18% 19%

2021 2022 2023 2024 2025 CAGR

Peak Demand (MW) 30,444      30,960       31,485        32,020        32,563        1.2%

Energy Consumption (TWh) 178.7 181.2 183.8 186.4 189.0 1.1%

Reserve Margin Requirement 19% 19% 19% 19% 19% n/a  
Note: CAGR = Compound Annual Growth Rate  

Source: OPA IPSP Submission, òExhibit D, Tab 1, Schedule 1, Attachment 2 IPSP Reference Forecast ð Assumptions and Resultsó, 

Table 1 

3.3 Step 2 ð future renewable energy capacity under FIT  

Figure 6. Estimated range of participation levels in FIT program (MW)  

Installed Capacity (MW) 2015 2020 2025

TOTAL - per IPSP 1,495        3,234        4,631       

Wind 890           1,915        2,590       

Hydro 390           840           1,290       

Biomass/Biogas/LFG 84             189           294          

Solar 131           290           457          

TOTAL - low participation 996           2,156        3,087       

Wind 593           1,277        1,727       

Hydro 260           560           860          

Biomass/Biogas/LFG 56             126           196          

Solar 87             193           305          

TOTAL - high participation 2,770        6,414        9,619       

Wind 2,100        4,950        7,350       

Hydro 390           840           1,290       

Biomass/Biogas/LFG 84             189           294          

Solar 196           435           685           
 

Step 2 involves a forecast of the level and timing of participation under the FIT program.  LEI 

examined three possible scenarios.  The first is based on achieving a level of new renewable 

                                                      

11 A target reserve margin designed solely for meeting the requirements of the Northeast Power Coordinating 

Council (NPCC) would be lower in the later years.  



*** EMBARGOED UNTIL 12.30PM ON APRIL 30, 2009***  

 

   

London Economics International LLC   contact: 

390 Bay Street, Suite 1101  Benjamin Grunfeld/Neil Bush  

Toronto, Ontario, M5H 2Y2    416 643-6610 

www.londoneconomic s.com   

14 

generation capacity equivalent to that proposed in the IPSP, which is approximately 7,850 

MW. 12  The second is a low participation scenario, where the level of capacity under the FIT 

program is two thirds that of the amount assumed in the IPSP scenario.   The third is a high 

participation scenario where the FIT program is oversubscribed relative to the targets in the 

IPSP. Under the high participation scenario, the amount of renewable capacity in the FIT 

program is based on the results of a recent OPA survey on renewable energy supply.13 

Total installed capacity under the FIT program by 2025 is estimated to be 4,631 MW in the IPSP 

participation level scenario; 3,087 MW in the low participation scenario; and 9,619 MW in the 

high participation scenario.  A br eakdown of the installed capacity by resource type is 

presented in Figure 6. 

These amounts are in addition to the 3,248 MW of new renewable resources that the OPA 

already has under contract. For renewables, we assume the amount already under contract with 

the OPA, including through the Renewable Energy Standard Offer Program (RESOP) and the 

Renewable Energy System (RES I, II and III) remains. The results of previous OPA procurement 

of renewable capacity and that expected to finish in the near term is shown in Figure 7. The 

amount of capacity under contract includes the òEarly Moversó that accepted the opportunity to 

negotiate a short-term contract per ministerial directive. 14  The MoEI recently issued a directive 

to the OPA to enter into long -term contract negotiations with the Early Movers on terms similar 

to the results of previous procurement processes. 

Figure 7. Results, in terms of installed capaci ty, of existing OPA procurement processes for renewables  

OPA Contracts 2008 2009 2010 2011 2012 2013

Wind 762        

RES I, II, & III 704        1,084     1,162     1,226     1,525     1,624     

Renewable Energy Standard Offer (RESOP) 58          618        726        746        746        746        

Hydro 43          

RES I, II, & III 31          60          60          124        140        140        

Renewable Energy Standard Offer (RESOP) 12          57          67          67          67          67          

Biomass 35          

RES I, II, & III 9            72          72          72          72          72          

Renewable Energy Standard Offer (RESOP) 26          68          74          74          74          74          

Solar 2            

Renewable Energy Standard Offer (RESOP) 2            352        512        525        525        525         

To determine generation by each facility, LEI estimates an annual production/capacity factor  

for baseload or energy limited resources. Estimates are based on a combination of actual 

                                                      

12 OPA IPSP Submission, òExhibit D, Tab 9, Schedule 1, Meeting Resource Requirements,ó Table 5. 
13 The installed level of hydro and biomass capacity remains the same as under the IPSP scenario, however solar and 

wind resources are assumed to reach 55% of the available resources as identified by the OPA survey 

http://www.powerauthority.on.ca/FIT/Page.asp?PageID=924&ContentID=10106   by 2025. 
14 The Early Movers are privately held independen t power producers who constructed facilities during the early 

years of Ontarioõs electricity sector restructuring (i.e. prior to the creation of the OPA and the decision to 

procure generation through long -term contracts). 

http://www.powerauthority.on.ca/FIT/Page.asp?PageID=924&ContentID=10106
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production/capa city factors for resources in 2008 and calculations based on data provided by 

the OPA in the IPSP.  Figure 8 provides a summary of the capacity factors assumed for each 

renewable resource type and the source of the assumption.  

Figure 8. Capacity factors for energy limited resources  

Resource Type CF Source

New Wind 32% LEI estimate, including actual values from existing wind 

resources

New Hydro 60% LEI estimate

New Biomass 85% LEI estimate

New Solar 13% LEI estimate  

Intermittent resources differ in their contribution to reliability. Industry planning standards are 

such that certain resources are derated, that is their installed capacity is adjusted downwards 

when calculating the extent to which these resources contribute to meeting peak demand and 

reserve margin requirements. In general fossil-based resources, due to their òdispatchableó 

nature, receive a higher rating than renewable (ònon-dispatchableó) resources such as wind, 

solar, and run-of-river hydro.  The smallest capacity contribution is for wind resources, at 20% 

of installed capacity.  This is the same value currently used in Alberta for long term planning. 15  

Note however that this value is actually larger than that used by the Northwest Power and 

Conservation Council, which in its 2008 resource adequacy standard applied a 15% capacity 

contribution to wind resources. 16 This is discussed in more detail in Step 4 when the demand 

and supply balance are brought together.  

Figure 9. Capacity contribution by resource type for renewables  

Resource Type Capacity Contribution

Wind 20%

Hydro 77%

Solar PV 100%

Biomass/Biogas/LFG 100%  
Source: OPA, LEI 

3.4 Step 3 ð future supply mix of non -FIT resources  

Step 3 examines the non-renewable resources in Ontario, which constitutes the other supply 

component, and forecasts the installed capacity of these resources through to 2025. This section 

starts by identifying the various supply sources in Ontario that would not fall under the FIT 

program. These include: OPG hydro and non-prescribed assets; nuclear resources; coal; OPA 

contracted resources; market based and other resources; and conservation and demand 

management (CDM) initiatives. The basis for determining these supply resources is the OPAõs 

IPSP.  

                                                      

15 Alberta Electric System Operator, òAlberta 10 Year Generation Outlook,ó October 2006. 
16 Northwest Power and Conservation Council, òA Resource Adequacy Standard for the Northwest,ó April 2008. 
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3.4.1 OPG hydro and the non -prescribed assets 

OPG owns and operates approximately 6,426 MW of hydro-electric generation in the province.  

Of this, approximately 3,332 MW is considered a baseload resource and is òprescribedó under 

the Ontario Energy Board Act, 1998.17   The prescribed hydro-electric assets are:  

 Sir Adam Beck I, II, and PGS ð 2,120 MW; 

 R.H. Saunders ð 1,045 MW; and   

 DeCew Falls I and II ð 167 MW. 

The 3,094 MW of hydro-electric capacity that is ònon-prescribedó is comprised of a mix of 

baseload and peaking resources.   The descriptor ònon-prescribedó also applies to OPGõs coal-

fired assets. 

3.4.2 Nuclear  

Figure 10. Schedule of assumed nuclear refurbishment, retirement, and new entry  

Facility Name MW Current Status Future Status 

Pickering A ð Unit 1 515 Operational No change

Pickering A ð Unit 4 515 Operational Decommissioned in 2021

Pickering B ð Unit 1 516 Operational Offline for refurbishment 2013

Pickering B ð Unit 2 516 Operational Offline for refurbishment 2015

Pickering B ð Unit 3 516 Operational Offline for refurbishment 2016

Pickering B ð Unit 4 516 Operational Offline for refurbishment 2017

Darlington ð Unit 1 881 Operational Offline for refurbishment 2018

Darlington ð Unit 2 881 Operational Offline for refurbishment 2019

Darlington ð Unit 3 881 Operational Offline for refurbishment 2020

Darlington ð Unit 4 881 Operational Offline for refurbishment 2021

Bruce A ð Unit 1 770 Refurbishment IP Online 2010

Bruce A ð Unit 2 770 Refurbishment IP Online 2011

Bruce A ð Unit 3 770 Operational Offline for refurbishment 2012

Bruce A ð Unit 4 770 Operational Offline for refurbishment 2013

Bruce B ð Unit 1 795 Operational Offline for refurbishment 2016

Bruce B ð Unit 2 795 Operational Offline for refurbishment 2017

Bruce B ð Unit 3 795 Operational Offline for refurbishment 2018

Bruce B ð Unit 4 795 Operational Offline for refurbishment 2019

New Nuclear ð Unit 1 880 n/a Online 2017  
Sources: OPG, OPA, LEI  

One of the more contentious issues already under debate is the decision regarding the fate of 

nuclear-based electricity in the province.  The OPAõs IPSP showed a clear desire on the part of 

the government to refurbish part of the existing fleet and procure new nuclear -based 

generation.  The OPAõs resource case 1A, which arguably was the base case the OPA presented 

to the OEB, assumed 13,804 MW of nuclear capacity in 2025.18  Given that the existing level of 

                                                      

17 The rates for OPGõs prescribed assets, which also include Pickering and Darlington Nuclear Generating Stations, 

are set by the OEB.   
18 OPA IPSP Submission, òExhibit D, Tab 9, Schedule 1, Meeting Resource Requirements,ó Table 6. 
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operational nuclear capacity in the province is 11,338 MW (12,878 MW when Bruce A Units 1 

and 2 return to service), this would require not only refurbishment or replacement of existing 

resources but also some new incremental nuclear capacity.   

For the purpose of this analysis LEI assumed that the OPA and the MoEI utilize a combination 

of refurbishments and new facilities to meet a target of approximately 13,250 MW of installed 

nuclear capacity by 2025, a value slightly lower than that presented in the IPSP.    The timing of 

refurbishments, retirements, and the online dates for capacity are assumed per Figure 10. 

In the high FIT participation scenario, given a higher level of renewable capacity, LEI assumes a 

lower nuclear target of approximately 12,200 MW by 2025.  To achieve the new target, LEI 

assumes that Pickering B Unit 4 and Pickering A Unit 1 are decommissioned in 2017 and 2022 

respectively. 

3.4.3 Coal 

The majority of the non -renewable procurement initiatives undertaken by the OPA over the 

past four years were necessitated by the planned retirement of OPGõs coal-fired assets.  With 

Lakeview Generating Station (GS) already retired, the remaining fleet includes Nanticoke GS 

(3,884 MW), Lambton GS (1,976 MW), Atikokan GS (181 MW), and Thunder Bay GS (302 MW).  

Based on the IPSP LEI assumed that these facilities will be retired according to the following 

schedule, with the entire fleet offline by 2015:19 

 Nanticoke GS: two units retired in 2011, two units retired in 2012, the remaining four 

units retired in 2015; 

 Lambton GS: one unit retires in 2011, one unit retired in 2012, the remaining two units 

retired in 2015; 

 Atikokan GS: retired in 2011; and 

 Thunder Bay GS: retired in 2015. 

3.4.4 OPA contracted resources 

With the introduction of the GEA and the proposed FIT program LEI anticipates that the OPA 

will effectively cease its procurement of re newable generation through competitive processes.   

It is likely however that the OPA will negotiate on a sole -source basis, either regarding the 

refurbishment and expansion of existing OPG hydro -electric facilities (to the extent the upgrade 

or refurbishm ent does not qualify under the FIT program rules), or a large -scale purchase of 

hydro -electric power from Manitoba or Newfoundland and Labrador.  With respect to the 

procurement of conventional resources, LEI expects that the OPA will continue to facilitate  

competitive processes as and when needed to maintain the reliability of the system.   

Figure 11 provides an overview of the results of previous OPA procurement processes and 

those expected to finish in the near term for new renewable resources.   

                                                      

19 OPA IPSP Submission, òExhibit D, Tab 9, Schedule 1, Meeting Resource Requirements,ó Table 6. 
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By 2013, it is expected that approximately 10,050 MW of new capacity will be online and under 

contract with the OPA. 20  Of the total procured capacity, as discussed above, approximately 

3,250 MW is from renewable resources such as wind, hydro, biomass, and solar.  The remaining 

7,250 MW is in the form of CCGT or CHP. 

Figure 11. Result, in terms of installed capacity, of OPA procurement processes  

 

OPA Contracts 2009 2010 2011 2012 2013

Wind, Hydro, Biomass and Solar 2,311     2,672     2,834     3,149     3,248     

Natural Gas (Simple/Combined Cycle) 4,196     4,828     4,828     5,221     5,501     

Combined Heat and Power 115        351        351        351        351        

Southwest GTA (IP) -           -           -           -           850        

CHP II (IP) -           -           -           100        100        

Total OPA Contracts 6,622     7,851     8,013     8,820     10,049    
Sources: OPA, LEI; Notes: IP = in progress 

3.4.5 Market b ased and other resources 

Only a small fraction of generating capacity in Ontario is neither under contract nor regulation.  

These assets receive the market clearing price on the IESO administered market when 

dispatched.  These include the Bruce B nuclear facility (3,180 MW), 15% of output from OPGõs 

Non-prescribed Assets (coal and hydro-electric), OPGõs Lennox facility (2,120 MW), and some 

small privately held assets.21 

The Non-utility Generators (NUGs) are facilities that entered into contracts with the for mer 

Ontario Hydro.  The OPA estimated in the IPSP that there is currently 1,661 MW of NUG 

capacity in Ontario. 22 

3.4.6 Conservation and demand management  

Included as part of the OPAõs IPSP submission was a proposed level of peak demand and 

energy savings resulting from conservation and demand management (CDM) initiatives.  The 

proposed savings are broken down into four categories: energy efficiency, fuel switching, 

demand management, and customer-based generation.  With the introduction of the FIT 

program, it is n o longer sensible to assume that incremental customer-based generation savings 

will continue to accrue.  A self -generator will earn more from sales into the FIT program than 

would otherwise be available through a reduction in electricity costs via net -metering.  

Therefore LEI has modified the level of CDM savings from the OPA by removing this 

component from the estimate.  The level of self-generation previously earmarked as part of the 

CDM reduction is captured by the level of participation in the FIT progr am.  Estimated savings 

                                                      

20 This does not include the contract with Bruce Power, which was transferred from the MoEI to the OPA.  
21 Note, however, that the Bruce B facility currently has a floor price of 4.5 ¢/kWh adjusted for inflation, and the OPG 

Lennox facility is seldom called upon to operate given its high variable operating costs.   Furthermore, as units 
at Bruce B are taken offline for refurbishment, their return is likely to be contingent upon the receipt of a fixed -
priced contract.  The net result is that while technically there is some generation in Ontario that receives the 
market price, there is very little that is truly òmarket-based.ó 

22 OPA IPSP Submission, òExhibit G, Tab 2, Schedule 1, Plan Cost,ó Table 3. 
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from CDM are 2,863 MW in 2015, 3,934 MW in 2020, and 4,461 MW in 2025.23  In Section 6, any 

change in CDM targets due to the GEA are quantified separately.  

Figure 12. Conservation and demand management saving s (MW)  

2009 2010 2011 2012 2013 2014

Conservation 267         693         973         1,253      1,533      1,814      

Demand Management 289         566         606         647         687         728         

TOTAL 556         1,259      1,579      1,900      2,220      2,542      

2015 2016 2017 2018 2019 2020

Conservation 2,094      2,259      2,428      2,592      2,755      2,909      

Demand Management 769         780         836         899         912         925.0

TOTAL 2,863      3,039      3,264      3,491      3,667      3,834      

2021 2022 2023 2024 2025 CAGR

Conservation 3,024      3,135      3,247      3,354      3,457      17.4%

Demand Management 940         955         970         986         1,004      8.1%

TOTAL 3,964      4,090      4,217      4,340      4,461      13.9% 
Source: OPA, LEI 

3.4.7 Capacity factors and capacity contribution assumptions for non -FIT resources 

Production/capacity factors and capacity contribution assumptions for the non -FIT resources 

are shown in Figure 13 and Figure 14.  

Figure 13. Capacity factors for non-FIT energy limited resources  

 

Resource Type CF Source

OPG Prescribed Nuclear 77% OPA IPSP Submission, "Exibit G, Tab 2, Schedule 1, Plan 

Cost" Tables 3 & 4

Bruce A 75% OPA IPSP Submission, "Exibit G, Tab 2, Schedule 1, Plan 

Cost" Tables 3 & 4

Bruce B 89% OPA IPSP Submission, "Exibit G, Tab 2, Schedule 1, Plan 

Cost" Tables 3 & 4

Refurbished Nuclear 75% OPA IPSP Submission, "Exibit G, Tab 2, Schedule 1, Plan 

Cost" Tables 3 & 4

New Nuclear 82% OPA IPSP Submission, "Exibit G, Tab 2, Schedule 1, Plan 

Cost" Tables 3 & 4

OPG Prescribed Hydro 63% Actual from 2008, IESO

OPG Non-prescribed Hydro 62% Actual from 2008, IESO

CHP 85% LEI estimate  
 

Source: OPA, IESO, LEI 

Figure 14. Capacity contribution by resource type  

Resource Type Capacity Contribution

Nuclear 100%

Coal 100%

Oil 100%

CCGT/SCGT/CHP 90%

CDM 100%  

Source: OPA, LEI 

                                                      

23 OPA IPSP Submission, òExhibit D, Tab 4, Schedule 1, Attachment 1 Conservation Potential Estimate Details,ó Table 

3. 
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3.5 Step 4 - Overall supply -demand balance 

The supply-demand balance presented as Figure 15 is based on FIT participation under the IPSP 

scenario, where new renewable capacity is equal to approximately 7,850 MW in 2025.  New 

renewable capacity is comprised of capacity under the FIT program and renewable capacity 

already under contract with the OPA. Combined -cycle gas turbine capacity was added as 

needed to maintain the required reserve margin.  In the IPSP scenario this amounts to an 

additional 2,800 MW by 2025. 
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Figure 15. Ontario supply -demand balance under IPSP participation level scenario (MW)  

SUPPLY 2009 2010 2011 2012 2013 2014 2015 2020 2025

Nuclear

OPG Prescribed 6,618     6,618       6,618     6,618     6,102     6,102     5,586     1,911     515        

Bruce A 1,540     2,310       3,080     2,310     2,310     3,080     3,080     3,080     3,080     

Refurbished Nuclear -           -            -           -           -           -           516        6,211     8,768     

New Nuclear -           -            -           -           -           -           -           880        880        

Total Nuclear 8,158     8,928       9,698     8,928     8,412     9,182     9,182     12,082   13,243   

Hydro

OPG Prescribed 3,332     3,332       3,332     3,332     3,332     3,332     3,332     3,332     3,332     

OPG Non-prescribed 2,630     2,630       2,630     2,630     2,630     2,630     2,630     2,630     2,630     

Total Hydro 5,962     5,962       5,962     5,962     5,962     5,962     5,962     5,962     5,962     

Coal

OPG Non-prescribed 5,392     5,392       4,146     2,747     2,747     2,747     -           -           -           

Total Coal 5,392     5,392       4,146     2,747     2,747     2,747     -           -           -           

OPA Contracts

Wind 1,702     1,887       1,972     2,271     2,370     2,370     2,370     2,370     2,370     

Hydro 117        127          191        207        207        207        207        207        207        

Biomass 140        146          146        146        146        146        146        146        146        

Solar 352        512          525        525        525        525        525        525        525        

Natural Gas (Simple/Combined Cycle) 4,196     4,828       4,828     5,221     5,501     5,501     5,501     5,501     5,501     

Combined Heat and Power 115        351          351        351        351        351        351        351        351        

Southwest GTA (IP) -           -            -           -           850        850        850        850        850        

CHP II (IP) -           -            -           100        100        100        100        100        100        

New Gas-Fired -           -            -           -           -           -           1,200     2,800     2,800     

Total OPA Contracts 6,622     7,851       8,013     8,820     10,049   10,049   11,249   12,849   12,849   

NUGs

Total NUGs 1,661     1,661       1,661     1,661     1,661     1,661     1,661     1,661     1,661     

Conservation and Demand Response

Total Conservation/Demand Response 556        1,259       1,579     1,900     2,220     2,542     2,863     3,834     4,461     

Other Market Based Supply

OPG Non-prescribed Hydro 464        464          464        464        464        464        464        464        464        

OPG Non-prescribed Coal 951        951          732        485        485        485        -           -           -           

OPG Lennox 2,120     2,120       2,120     2,120     2,120     2,120     2,120     2,120     2,120     

Bruce B 3,180     3,180       3,180     3,180     3,180     3,180     3,180     -           -           

Total Market Based Supply 6,716     6,716       6,496     6,249     6,249     6,249     5,764     2,584     2,584     

Feed-in Tariffs

Wind -           -            68          135        270        405        890        1,915     2,590     

Hydro -           -            60          120        210        300        390        840        1,290     

Biomass/Biogas/LFG -           -            11          21          42          63          84          189        294        

Solar PV -           -            15          29          65          94          131        290        457        

Total Feed-in Tariffs -           -            153        305        587        862        1,495     3,234     4,631     

TOTAL SUPPLY 34,510   36,509     36,128   34,673   35,668   36,713   35,313   38,373   40,930   

DEMAND 2009 2010 2011 2012 2013 2014 2015 2020 2025

Supply Requirement

Peak Demand 26,749   26,986     27,205   27,426   27,648   27,873   28,099   29,936   32,563   

Reserve Margin Requirement 17% 17% 17% 17% 17% 17% 18% 19% 19%

Effective Reserve Requirement 4,547     4,588       4,625     4,662     4,700     4,738     5,058     5,688     6,187     

Total Supply Requirement 31,296   31,574     31,830   32,088   32,348   32,611   33,157   35,624   38,750   

Available Capacity

Available Capacity 31,769   34,233     34,022   32,528   33,522   34,760   33,153   36,100   38,641   

Effective Reserve Margin 19% 27% 25% 19% 21% 25% 18% 21% 19%

SURPLUS/(SHORTFALL) 472        2,660       2,192     439        1,174     2,149     (4)           476        (109)        

 

3.5.1 Intermittent nature of renewable resources and substitution  

Renewable resources such as wind and hydro -electric (run-of-river in particular) are 

intermittent by nature.  The timing of the electricity generation is based on the availability of the 

underlying resource , rather than need for the resource.   As a result, 1 MW of wind or hyd ro-

electric power does not equate to 1 MW of gas or coal-fired capacity when it comes to satisfying 

peak demand and reserve margin requirements.  Indeed, if intermittent resources become 
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available during periods of low demand and significant baseload capac ity, the result can be 

periods in which Ontario effectively pays neighbouring jurisdictions to use Ontario power, 

increasing costs to Ontario ratepayers.  This added potential cost from the GEA has not been 

included in our analysis.   

The OPA applied a 20% capacity credit for wind resources in the IPSP; based on this, 100 MW of 

installed wind capacity is equivalent to approximately 20 MW of installed gas -fired capacity.  

This means for every 100 MW of wind that is built in Ontario only 20 MW of gas -fired capacity 

would need to be built to meet the same demand requirement.  Therefore, there is a possibility 

that the FIT program could result in an inefficient allocation of capital as less (in terms of MW) 

and cheaper (in terms of $/kW) gas-fired capacity could  be built instead.  This may be true even 

when the potential negative externalities of fossil fuelled generation are taken into account. 24 

A key issue discussed in the OPA IPSP was the need to balance the level of baseload, 

intermediate, and peaking resources in the supply mix.  Excess baseload capacity can lead to 

shortages and intermediate and peaking facilities operating at inefficient levels (lower 

production/capacity factors).  By contrast, insufficient baseload capacity combined with excess 

intermediat e and peaking resources can lead to higher electricity prices , due to the higher 

marginal costs of peaking resources. 

The OPA has contracted with a number of new gas-fired facilities and extended contracts to the 

NUGs totalling in excess of 5,800 MW.  The OPA is also running two new procurement 

initiatives to add an incremental 1,000 MW, bringing the total expected gas-fired capacity to 

approximately 6,800 MW. 25  The majority of this new gas-fired capacity is of the combined-cycle 

type; efficient capacity factors for which are between 75 and 80%.   

While an increase in renewable capacity procured under the FIT program is assumed to reduce 

output from the existing gas -fired facilities , due to the intermittent nature of certain renewable 

resources, there is only a minimal  reduction in the amount of new gas -fired capacity  needed to 

maintain a satisfactory reserve margin. In relation to nuclear , LEI assume in the high FIT 

participation scenario a delay in the need for additional  nuclear capacity, which occurs between 

2022 and 2025. The reduction in the cost from delayed entry of additional nuclear installed 

capacity (estimated at $1 billion over the 2022-25 period) is credited against the cost of the FIT 

program.   

3.6 Step 5 ð prices under FIT program  

A summary of the  proposed prices and inflation adjustment assumptions in our analysis is 

provided in  Figure 16. Initial prices are based on the OPAõs FIT proposal.26 Under the FIT 

                                                      

24 A cap and trade system would enable these negative externalities to be priced, which would in turn allow for direct 

comparison between resources in terms of their full societal costs. 
25 Southwest GTA and CHP II procurement p rocesses. 
26 The listed project costs are capital costs, operating and maintenance costs, but do not include significant grid 

upgrade costs (OPA, òProposed Feed-in Tariff Price Schedule: Stakeholder Engagement - Session 4,ó April 7 th, 

2009). 
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program, renewable resources receive a fixed price for the amount of generation they deliver, 

based on their size and technology.   

During  the OPA stakeholder consultation process, the percentage of the contract price adjusted 

annually for inflation  was specified.  The program rules included a 20% adjustment factor for 

wind, hydro, and biomass projects, with no adjustment factor for solar , which is consistent with 

the RESOP program rules.27  For the IPSP and low participation scenarios that same structure is 

assumed.  For the high participation scenario, a 20% adjustment factor is assumed for solar as 

well. 28   

Figure 16. Summary of proposed Ontario feed -in tariffs  

Resource Type Price (2010) Adjustments 

Wind - Onshore 13.5 ¢ /kWh 20% adjusted annually for inflation 

Wind ð Offshore 19.0 ¢/kWh 20% adjusted annually for inflation 

Wind ð Community (<10MW) 14.4 ¢/kWh 20% adjusted annually for inflation 

Hydro ð Any (<50MW) 12.9 ¢/kWh 20% adjusted annually for inflation 

Hydro ð Community (<2MW) 13.4 ¢/kWh 20% adjusted annually for inflation 

Biomass - Any 12.2 ¢/kWh 20% adjusted annually for inflation 

Biogas ð Any (<5MW) 14.7 ¢/kWh 20% adjusted annually for inflation 

Biogas ð Any (>5MW) 10.4 ¢/kWh 20% adjusted annually for inflation 

LFG ð Any (<5MW) 11.1 ¢/kWh 20% adjusted annually for inflation 

LFG ð Any (>5MW) 10.3 ¢/kWh 20% adjusted annually for inflation 

Solar PV ð Rooftop (<10kW) 80.2 ¢/kWh none

Solar PV ð Rooftop (10-100kW) 71.3 ¢/kWh none

Solar PV ð Rooftop (100-500kW) 63.5 ¢/kWh none

Solar PV ð Rooftop (>500kW) 53.9 ¢/kWh none

Solar PV ð Ground Mounted (<10MW) 44.3 ¢/kWh none  
Note: The above adjustments are for the IPSP and low participation scenarios. Under the high participation scenario, we assume the 

solar PV facilities also have a 20% adjustment factor for inflation on an annual basis 

Source: OPA March 13, 2009 òFIT Price Schedule ð Draftó, available at 

http://www.powerauthority.on.ca/FIT/Storage/30/10149_FIT_Price_Schedule_ -_Draft_March_13__2009.pdf 

In general the prices proposed for Ontario are higher than those in the jurisdictions most 

frequently referenced for their success in promoting renewable energy: Denmark, Germany, 

and Spain.  In Denmark, wind is limited to the equivalent of 10 ¢ /kWh and solar received only 

12.5 ¢/kWh. In Spain, wind receives the equivalent of 11.4 ¢/kWh and solar 42¢/kWh. 29  A 

comparison of the proposed Ontario feed-in tariffs to those in other European jurisdictions is 

presented in Figure 17. Further justification for the proposed prices is necessary in order to 

determine whether the premium is based on tangible differences between the jurisdictions.  

                                                      

27 OPA, òProposed Feed-in Tariff Price Schedule: Stakeholder Engagement - Session 4,ó April 7 th, 2009. 
28 It should be noted that some groups, such as the Ontario Sustainable Energy Association (OSEA) have advocated 

for as much as an 80% adjustment factor. Higher inflation adjustments would result in overall higher costs to 

consumers from the FIT program.   
29 Prices in European jurisdictions have been converted to Canadian dollars using the average CAD/EUR exchange 

rate in 2008 of 1.56. 



*** EMBARGOED UNTIL 12.30PM ON APRIL 30, 2009***  

 

   

London Economics International LLC   contact: 

390 Bay Street, Suite 1101  Benjamin Grunfeld/Neil Bush  

Toronto, Ontario, M5H 2Y2    416 643-6610 

www.londoneconomic s.com   

24 

Figure 17. Comparison of Ontario FIT to other jurisdictions (¢/k Wh) 

Jurisdiction Wind Hydro Biomass Solar Term (years)

Ontario 13.5 to 19.0 12.9 to 13.4 10.3 to 14.7 44.3 to 80.2 20

Austria 12.2 5.9 to 9.8 6.3 to 26.4 49.9 to 76.4 13

Czech Republic 10.9 14.0 12.5 to 20.3 78.0 15

Denmark spot + 2.01 spot + 2.0 12.5, 7.82 12.5 20

Estonia 11.6 11.6 11.6 11.6 12

France 4.4 to 20.3 8.6 to 9.5 7.6 to 21.8 46.8 to 85.8 15 to 20

Germany 5.5 to 7.83 5.5 to 19.8 9.6 to 18.2 49.8 to 67.1 20

Greece 11.4 to 14.0 11.4 to 13.2 11.4 to 13.3 35.9 to 78.0 12 to 20

Hungary 14.6 14.6 14.6 14.6 lifetime

Ireland 8.9 to 21.8 11.2 10.9 to 11.7 n/a 15

Lithuania 9.9 9.0 9.0 n/a 10

Portugal 11.5 11.7 11.7 to 17.2 41.0 to 70.2 15 to 20

Spain 11.4 12.2 20.4 42.0 to 49.9 15+  
Note: Prices are converted using a 1.56 CAD/ EUR exchange rate; 1) generators receive the spot price plus the equivalent of 

¢2.0/kWh up to a maximum of ¢10.0/kWh; 2) generators receive ¢12.5 in the first 10 years and ¢7.8/kWh in the last 10; 3) 

generators receive between ¢14.3 and ¢20.3/kWh in the first five years.  

Source: Reinhard Hass et al., "Promoting Electricity from Renewable Energy Sources -- Lessons Learned from the EU, United States, 

and Japan, in Competitive Electricity Markets: Design, Imp lementation, Performance, ed. Fereidoon P. Sioshansi, Oxford: Elsevier 

(2008), pp. 419-468.; EREC, òRES National Policy Reviews,ó European Renewable Energy Council, April 2008 

3.7 Step 6 ð prices of non -FIT resources 

As a sixth step, the prices of non-FIT resources over the 2010-25 period are estimated. 

Generation resources in Ontario are either regulated, under long-term contract, or receive the 

market clearing price in the Independent Electricity System Operator (IESO) administered 

market. From these sources: 

 the majority of existing generation capacity in Ontario is under either price/revenue 

regulation or a fixed -price contract.  The trend over the past four years, and the 

expectation for the future, is that all new capacity that comes online will also be un der 

contract; 

 the regulated prices and the cost of contracts are passed through directly to Ontario 

electricity consumers via the Global Adjustment (GA) and the OPG Non -Prescribed 

Asset (ONPA) Rebate.  As a result, the price on the IESO administered market has little 

impact on the overall cost of generation born by Ontario consumers;30 and 

 Conservation Demand Management (CDM) savings also have an implicit price attached 

to them, which we can estimate through a levelized resource to output ratio (RTOR).  

These price sources are examined separately in Sections 3.7.1 to 3.7.3. 

                                                      

30 Note there is an important distinct ion between the òpriceó of generation on the IESO administered market and the 
òcostó of generation passed on to Ontario consumers. This report is concerned with the cost of generation 
passed on to Ontario consumers. 
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3.7.1 Contracted/regulated prices  

Figure 18 summarizes LEIõs assumptions regarding the cost of generation resources under 

regulation or long -term contract.  Prices are shown for 2008, along with the relevant inflation 

adjustment factor that is applicable over the term of the contract or regulation.  

Figure 18. Summary of contracted/regulated prices for generation in Ontario (2008 ¢/kWh)  

Resource Type Price Adjustments Source 

OPG Prescribed 

Nuclear 

5.37 100% adjusted every three 

years for inflation 

OEB Decision òPayment amounts for 

prescribed facilitiesó, Nov 3, 2008 

OPG Prescribed 

Hydo 

3.58 100% adjusted every three 

years for inflation 

OEB Decision òPayment amounts for 

prescribed facilitiesó, Nov 3, 2008 

OPG Non-

prescribed Assets 

4.80 100% adjusted annually for 

inflation 

LEI

OPA Contracted 

Wind 

8.50 15% adjusted annually for 

inflation 

OPA òA progress report on electricity 

supplyó Q4 2008 

OPA Contracted 

Hydro 

7.80 15% adjusted annually for 

inflation 

OPA òA progress report on electricity 

supplyó Q4 2008 

OPA Contracted 

Biomass 

8.65 15% adjusted annually for 

inflation 

OPA òA progress report on electricity 

supplyó Q4 2008 

RESOP Wind 11.1 20% adjusted annually for 

inflation 

OPA RESOP program rules 

RESOP Hydro 11.1 20% adjusted annually for 

inflation 

OPA RESOP program rules 

RESOP Biomass 11.1 20% adjusted annually for 

inflation 

OPA RESOP program rules 

RESOP Solar 42.0 None OPA RESOP program rules 

OPA Contracted 

CCGT 

11.2 15% adjusted annually for 

inflation 

OPA òA progress report on electricity 

supplyó Q4 2008 

OPA Contracted 

CHP 

16.1 15% adjusted annually for 

inflation 

OPA òA progress report on electricity 

supplyó Q4 2008 

NUGs 9.70 9.8 in 2010, 11.2 in 2015, 

10.3 in 2020, 7.2 in 2025

OPA IPSP Submission "Exhibit G, Tab 2, 

Schedule 1, Attachement 1Methodology 

and assumptions for the cost to consumer 

modeló

Bruce A 7.57 100% adjusted annually for 

inflation 

OPA IPSP Submission "Exhibit G, Tab 2, 

Schedule 1, Attachement 1Methodology 

and assumptions for the cost to consumer 

modeló

Refurbished 

Nuclear

7.57 100% adjusted annually for 

inflation 

Equivalent to Bruce A contract

New Nuclear 9.08 100% adjusted annually for 

inflation 

20% premium over Bruce A price

New Gas-fired 11.2 15% adjusted annually for 

inflation 

Equivalent to OPA Contracted CCGT price

 
Sources: OPA, OEB, LEI 

The prices for prescribed assets are based on OEBõs Decision on November 3, 2008, assuming 

rates will be revised every three years and at a minimum adjusted for inflation. 31 For non-

prescribed assets, LEI assumes the current regulation will be extended before it expires on April 

30, 2009 and assume the rate will be held constant at 4.8 ¢/kWh, in real terms, over the analysis 

period. 32    

                                                      

31 On November 3, 2008 the OEB issued its Decision with Reasons in the Matter of OPGõs Application for Payment 

Amounts for Prescribed Assets (the Decision).  While the Decision did not provide final figures, the OEB 

indicated that it expected the new rates to be 8.5% higher than the previous 4.9 ¢/kWh and 3.3 ¢/kWh 

previously received for output from the nuclear and hydro -electric assets respectively. 
32 LEI also explored the impact of allowing the existing legislation to expire, after which the generation from the non -

prescribed assets receives the market clearing price on the IESO administered market. 
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The costs of current contracts under management are taken from the Q4 2008 OPA quarterly 

progress report on electricity supply ; for Non -Utility Generators (NUGs)  they are taken from 

the IPSP.33 LEI used the median of the range as the basis for this analysis.  This applies to wind, 

hydro, biomass, solar, CCGT, and CHP projects.  Under the relevant contracts, 15% of the 

contract price is escalated for inflation each year.   Prices and inflation adjustments for projects 

under the RESOP were taken directly from the RESOP program rules.34  New gas-fired capacity 

is assumed to receive a price equivalent to that of previously contracted CCGTs. For NUG 

contracts, while these contracts are confidential, the administrator , the Ministry of Finance , 

reports that the bulk of the existing contracts will expire around 2012. 35 As contracts expire, LEI 

assume the facilities (primarily natural -gas fired cogeneration facilities) receive a price 

equivalent to that of the CHP contracts. Refurbished nuclear is assumed to receive a price 

equivalent to the Bruce A contract price when returned to service.  New nuclear facilit ies are 

assumed to receive a price that is 20% higher than the Bruce A contract price.  This is equivalent 

to approximately 9.0 ¢/kWh in 2008, or 10.9 ¢/kWh in 2017 when the first new facility is 

assumed to be brought online.36 

3.7.2 Conservation and demand manag ement 

The cost of CDM was estimated using the proposed saving and cost levels outlined in the IPSP, 

after adjusting for self -generation.37  LEI calculated a levelized resource to output ratio (RTOR) 

reflecting the total resources expended for a given level of output, in this case a reduction in 

peak demand and energy consumption.  LEI calculated a RTOR of $310 per kW-installed of 

peak demand reduction, and 8.4 cents per kilowatt-hour of total energy savings.38   

                                                      

 33OPA, òA Progress Report on Electricity Supply,ó Fourth Quarter 2008. 

<http://www.powerauthority.on.ca/Page.asp?PageID=924&ContentID=6736 > and OPA IPSP submission, 

òExhibit G, Tab 2, Schedule 1, Attachment 1 Methodology and Assumptions for Cost to Consumer Model .ó 
34OPA, òOntarioõs Standard Offer Program.ó 

<http://www.powerauthority.on.ca/sop/Page.asp?PageID=751&SiteNodeID=212 > 
35 However some are expected to last through to 2048. 
36 On April 11, 2007, the Minister released a report produced by the Auditor General regarding the Bruce Power 

Refurbishment Agreement. According to the Auditor General Report, the Refurbishment Agreement provides 
a rate of 6.30 ¢/kWh as the initial cost of electricity; howeve r, the trade offs negotiated in the agreement 
provide additional cash flows equivalent to 0.83 ¢/kWh. Thus, the all -in cost to ratepayers of the electricity 
produced by the refurbished units will be closer to 7.13 ¢/kWh ( OPA IPSP submission, òExhibit G, Tab 2, 
Schedule 1, Attachment 1 Methodology and Assumptions for Cost to Consumer Modeló). Allowing for 
inflation from 2005 to 2008, the Bruce A price is assumed to be 7.57 ¢/kWh.   

37 OPA IPSP submission, òExhibit D, Tab 4, Schedule 1, Attachment 1 Conservation Potential Estimate Details,ó Table 

10. 
38 LEI previously estimated RTORs for CDM initiatives in Ontario in a report prepared for the OPA in August 2007, 

titled óAssessment of Conservation and Demand Management Supply Chain Capabilities in Ontario.ó  The 
RTORs developed for that report reflect the historical efficiency of projects and programs implemented in 
Ontario to date and were calculated using information in the regulatory filings by LDCs on their CDM 
activities in 2005 and 2006.  In the report LEI projected RTORs in 2010 between $519/kW and $1,257/kW, 
based on the type of CDM resource.  These RTORs reflect the cost of an incremental reduction in peak demand 
or energy.  On an installed basis, taking into account the relative mix of resources and a level of òmaintenance 
freeó savings, the RTOR was estimated to be $330 per kilowatt of installed peak demand reduction.  This is 
consistent with the cost estimate contained within the IPSP.  
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There are a number of inherent difficulties wit h estimating the cost of CDM initiatives and their 

effectiveness into the future. As initiatives capture the òlow hanging fruitó (i.e. the easier 

savings), one would expect the cost of further incremental savings to increase. However, there 

is also a learning-by-doing aspect to CDM, in the sense that leveraging past experiences can 

materially reduce the cost going forward.  

3.7.3 Wholesale market prices  

Renewable resources such as wind, solar, biomass, and baseload or run-of-river hydro -electric 

are typically pric e takers in a competitive electricity market.  Nuclear facilities are also price-

takers given their limited ramping capability.  This results in the market clearing price typically 

being set by a fossil-based resource or a peaking hydro facility.39 

Under th e standard-form OPA contact (e.g. CES or CHP), fossil-based resources are expected to 

bid into the IESO administered market at their marginal (or variable) cost of production. This is 

typically a fuel cost plus any variable operating and maintenance cost.  A failure to do so could 

result in the facility receiving less than the annual revenue requirement agreed to in the 

contract.  Furthermore, under the ONPA regulation OPG has only a limited incentive to bid 

output from its coal -fired units into the IESO ad ministered market at anything more than its 

marginal cost of operation.  Hence in the short to medium term, wholesale prices are expected 

to reflect a combination of coal and natural -gas based marginal costs.  In the longer term, as the 

remainder of the coal-fired assets are retired, the wholesale price is expected to reflect the 

varying marginal costs of natural -gas based units.  

3.8 Step 7 ð weighted average and total cost of generation  

The weighted average cost of the generation under the FIT program for the three scenarios is 

presented in Figure 19.  Costs range from 14 and 14.6 ¢/kWh in 2011 to between 15 and 17 

¢/kWh in 2025.  

Figure 19. Weighted average cost of generation under FIT (¢/kWh)  

2010 2011 2012 2013 2014 2015 2020 2025

IPSP Participation Level -       14.3   14.3   14.7   14.7   15.7   15.9   16.1   

Low Participation -       14.0   14.0   14.3   14.4   15.4   15.6   15.7   

High Participation -       14.6   16.6   16.2   16.5   16.4   16.8   17.2    
 

The weighted average cost is higher in the high participation scenario, because of the greater 

proportion of solar capacity in the program.  On a levelized basis from 2010 to 2025, the 

weighted average cost for generation under the FIT program is 13.5, 13.2, and 14.4 ¢/kWh in the 

IPSP, low, and high participation scenarios respectively. 

                                                      

39 In circumstances where the amount of generation from price -taking resources exceeds demand, the system 

operator may issue curtailment orders.  In the case of renewable resources without storage capability this could 

result in a permanent loss of generation (e.g. spillover in hydro -electric facilities). 
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The weighted average cost of the non-FIT generation is provided in  Figure 20.  Given the 

relatively large amount of supply and t he minimal differences between the supply scenarios, 

the weighted average cost of the non-FIT resources does not vary significantly.  On a levelized 

basis, from 2010 to 2025, the weighted average cost is estimated to be approximately 7.6 ¢/kWh, 

a 45% discount relative to the FIT generation.  

Figure 20. Weighted average cost of non-FIT resources (¢/kWh)  

2010 2011 2012 2013 2014 2015 2020 2025

IPSP Participation Level 5.9     6.3     6.7     7.0     7.0     7.5     9.1     9.8     

Low Participation 5.9     6.3     6.7     7.0     7.0     7.5     9.2     9.8     

High Participation 5.9     6.3     6.7     7.0     6.9     7.4     9.0     9.7      
 

Overall consumer costs are estimated to be 5.9 ¢/kWh  in 2010 to between 10.2 and 10.9 ¢/kWh  

in 2025, in the low and high participa tion scenarios.  On a levelized basis, the estimated 

consumer cost from 2010 to 2025 ranges from 7.8 to 8.0 ¢/kWh .  This represents a premium of 

between 2% and 7% relative to the weighted average cost of non-FIT resources. The levelized 

consumer cost from 2010 to 2025 in the IPSP participation level scenario increases by 

approximately 2.5% to 8.0 ¢/kWh, or by a cumulative $5.2 billion over 2010 to 2025,  if the 

ONPA rebate is allowed to expire on April 30, 2009. 

Figure 21. Weighted average consumer generation cost (¢/kWh)  

2010 2011 2012 2013 2014 2015 2020 2025

IPSP Participation Level 5.9     6.3     6.8     7.1     7.1     7.7     9.6     10.3   

Low Participation 5.9     6.3     6.8     7.1     7.1     7.7     9.5     10.2   

High Participation 5.9     6.3     6.8     7.2     7.3     7.9     9.9     10.9    
 

Based on the assumptions outlined above, LEI calculated a range of the potential cost for 

generation under the FIT program.  While this could have been achieved on the basis of the 

assumptions regarding FIT program participation and pricing alone, the more detailed analysis 

allows for a comparison to non-FIT resources and the calculation of an average consumer cost.  

The estimated cumulative cost of the FIT program between 2010 and 2025 is $13.5 billion in the 

low participation scenario and $38.4 billion in the high participation scenario , the present-value 

of which are $4.7 and $13.6 billion respectively, assuming a 10% discount factor. A summary of 

the cumulative cost of the FIT program under the three scenarios is provided in Figure 22.  The 

estimated cost of the FIT program in the IPSP participation level scenario between 2010 and 

2025 is $20.8 billion with a present-value of $7.3 billion.  
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Figure 22. Estimated cost of generation under FIT ($ million ) 

2010 2011 2012 2013 2014 2015 2020 2025

IPSP Participation -$             86$            172$          330$          484$          835$          1,837$       2,691$       

cumulative -              86             257           588           1,071        1,906        9,071        20,802      

Low Participation -$             55$            111$          214$          313$          543$          1,196$       1,748$       

cumulative -              55             167           380           693           1,236        5,900        13,526      

High Participation -$             122$          487$          723$          1,197$       1,437$       3,401$       4,963$       

cumulative -              122           610           1,332        2,529        3,966        17,008      38,428       
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4 Interconnection of new renewable facilities  

This section of the report focuses on the cost associated with transmission and distribution 

companies connecting new renewable energy generation facili ties to the grid . Under the GEA, 

transmitters and distributers are required to provide òpriority connection accessó to the 

transmission and distribution system.   Furthermore, ratepayers in the service territory where 

the cost is incurred are offered rate protection, while at the same time the transmission or 

distribution utility is entitled to compensation for the lost revenue.  As a result all Ontario 

consumers will be required to pay for the sum of interconnection  costs under the FIT program. 

In this analysis, LEI attempts to identify the interconnection cost already included in the 

calculation of the FIT prices. As part of this  analysis, LEI also estimates the incremental labour 

cost necessary to manage the interconnections. A qualitative discussion of ot her interconnection 

costs is also included.  

In total, LEI estimates that the cumulative non -discounted cost to interconnect facilities under 

the FIT program is in the range of $600 million  to $1.1 billion over the 2010 to 2025 timeframe.  

This assumes that full cost recovery is achieved over an asset life of 25 years. 

4.1 Description of methodology  

Figure 23. Methodology for estimating total interconnection cost of FIT facilities                                          
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There are six steps to estimating the total interconnection cost of FIT facilities, as shown in 

Figure 23. In Step 1, the number of new projects for each resource type and size is estimated 

based upon estimates of installed capacity under the high and low participation scenarios in the 

preceding section, and an average size of each facility. Step 2 consists of determining the 

average interconnection costs for each resource type, based on an examination of the 
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characteristics for different facilities and industry costings for various interconnection 

components. Step 3 is the multiplication of the estimated number of projects and the average 

interconnection cost per project for each resource type, to arrive at the estimated capital cost of 

new interconnection. In Step 4, an additional interconnection cost is estimated ð the incremental 

labour cost for distribution and transmission utilities, in managing these new interconnections. 

Step 5 is the estimated total interconnection cost: a summation of the estimated capital cost and 

incremental labour costs for new interconnections. Finally in this section, additional 

interconnection costs (that have not been quantified) are identified, including the development 

of new interconnection  standards and stranded investment costs.  

4.2 Step  1 ð number of new projects for each resource type under FIT  

The estimated average project size for each tariff category is shown in Figure 24. Under the low 

particip ation scenario in Section 3, this leads to an estimated 3,354 new renewable facilities 

under the FIT program . This consists of: 43 additional wind facilities; 86 additional hydro 

facilities; 33 additional biomass, biogas and LFG facilities; and 3,192 additional solar facilities. 

Under the high participation scenario, there are an estimated 7,509 new renewable facilities 

under the FIT program . This includes: 149 wind; 129 hydro; 49 biomass, biogas and LFG 

faciliti es; and 7,182 solar facilities.  

To estimate the number of new projects connected to the grid, LEI divided the assumed 

capacity under the FIT program in each year by the average project size.  Average project sizes 

are based on LEIõs previous experience with FIT programs and renewable generation 

development. 

Figure 24. Average size and estimated number of new facilities under FIT  

2015 2020 2025 2015 2020 2025

Wind 13             28             43             43             96             149           

Onshore 30 12             27             42             40             90             140           

Offshore 350 1               1               1               3               6               9               

Hydro 26             56             86             39             84             129           

Any (< 50 MW) 10 26             56             86             39             84             129           

Biomass/Biogas/LFG 9               21             33             14             32             49             

Biomass 16 1               3               5               2               4               7               

Biogas (<5MW) 2.0 3               6               9               4               9               14             

Biogas (>5MW) 8.0 1               3               5               2               5               7               

LFG (<5MW) 3.0 3               6               9               4               9               14             

LFG (>5MW) 8.0 1               3               5               2               5               7               

Solar PV 912           2,052        3,192        2,052        4,616        7,182        

Rooftop (<10kW) 0.01 667           1,500        2,333        1,500        3,375        5,250        

Rooftop (10-100kW) 0.1 160           360           560           360           810           1,260        

Rooftop (100-500kW) 0.5 67             150           233           150           338           525           

Rooftop (>500kW) 1.3 17             39             61             39             88             137           

Ground Mounted (<10MW) 7 1               3               5               3               6               11             

Type of facility
Average Size 

(MW)

Low Participation Scenario High Participation Scenario
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4.3 Step 2 ð average interconnection cost per resource type  

To determine the typical interconnection char acteristics of the respective projects, LEI analyzed 

projects of a similar nature that were commissioned in Ontario in the recent past.  The majority 

of the projects analyzed are currently under contract with the OPA.  

For example, LEI calculated the average length of low voltage (44kV) and high voltage (230kV) 

transmission lines required to connect recent wind, hydro, and biomass/LFG projects. 40  The 

complete set of estimates is provided in Figure 25.   For wind proj ects LEI assumed that 60% 

required a 10/44kV substation while 90% required a 34.5/230kV substation.  Hydro projects are 

all assumed to connect directly to the 230kV system, while biomass/biogas/LFG projects are 

assumed to all connect directly to the 44kV system.  Metering, monitoring and protection 

equipment refers to, as the name implies, the equipment necessary for the distribution or 

transmission utility to meter, monitor, and protect the generator and the remainder of the grid.  

This includes direct tra nsfer trip equipment, which allows the utility to remotely disconnect the 

generator from the grid, for larger facilities.  

Figure 25. Typical interconnection characteristics of FIT projects  

Type of facility
Avg Distance - 

44kV lines (km)

Avg Distance - 

230kV lines (km)

10/44kV 

Substation

34.5/230kV 

Substation

AC/DC 

Switch

Metering, monitoring, 

and protection

Wind 15 10 60% 90% 0 1

Hydro 0 20 0 1 0 1

Biomass, Biogas, LFG 5 0 1 0 0 1

Solar rooftop (<500 kW) 0.25 0 0 0 1 0

Solar rooftop (>500 kW) 0.25 0 0 0 0 0

Solar groundmounted 0.25 0 1 0 0 1  
Source: LEI 

Figure 26. Estimated average cost of various interconnection components ($)  

Item Cost

Transmission Line (1km, single circuit)

44kV 100,000$              

230kV 400,000$              

Substation

10/44 kV, 10 MVA 750,000$              

34.5/230 kV, 40 MVA 5,000,000$           

Other

AC/DC switch for solar rooftop (<10kw) 2,000$                  

Small transformer for solar rooftop (>10kw) 15,000$                

Metering, monitoring, and protection equipment 80,000$                

Cost of interconnection study 8,000$                   
Source: LEI survey 

                                                      

40 The wind project s included Melanchton I and II, Kingbridge I, Erie Shores, Prince I and II, Enbridge Ontario A, 

Ripley, Kruger Energy Port Alma, Wolfe Island, Bryan, Gosfield, Greenwich, Kruger Energy Chatham, Raleigh 

and Talbot. The hydro contracts included Glen Miller, Umbata Falls, Island Falls, Lac Seul, Hound Chute, 

Wawaitin, Sandy Falls, Lower Sturgeon, and Healey Falls. The biomass/LFG contracts included: Eastview 

LFG, Hamilton, Trail Road, and Algoma Energy.  
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LEI conducted an informal survey of engineering departments at distribution companies in 

Ontario to develop an estimate of the average cost associated with the various interconnection 

components.  The survey resulted in the indicative estimates shown in Figure 26 for low voltage 

lines per km, high voltage transmission lines per km, a 34.5/230 kV substation, a  10/44 V 

substation, and switches for connecting rooftop solar.  

The key issue for this analysis is to differentiate between what interconnection costs are 

assumed to already be included in the FIT and what is an additional cost that utilities will 

recover through their  rates.  This prevents double-counting the cost of the interconnection. 

Figure 27 provides a schematic of a typical interconnection to show the point of demarcation. A 

recent presentation prepared by the OPA as part of the stakeholder engagement process for the 

FIT program provided sources of capital cost assumptions that were used to underpin the level 

of the feed-in tariffs. 41  A review of the original sources reveals that little allowance is made for 

capital costs associated with interconnection equipment such as the station transformer, or 

switchgear.42  As a result, for this analysis LEI has assumed that the demarcation point is the 

low side (i.e. low voltage side) of the station transformer and that the proposed feed-in tariffs 

do not include any capital costs for interconnection equipment.  

Figure 27. Schematic of interconnection of generating station  

 

SUBSTATION

DEMARCATION

TRANSMISSION OR

D ISTRIBUTION UTILITY

NETWORK

GENERATING STATION

TRANSMISSION 
LINES  

4.4 Step 3 ð capital cost of new interconnection  

Step 3 is a simple multiplication across each facility type of the estimated number of new units 

and the average interconnection cost per unit. The cumulative direct cost to interconnect the FIT 

facilities between 2010 and 2025 is between $525 million in the low participation scenario and 

$1.0 billion  in the high participation scenario. This assumes full capital cost recovery over a 25 

year asset life.43 

                                                      

41 OPA, òProposed Feed-in Tariff Price Schedule: Stakeholder Engagement - Session 4,ó April 7 th, 2009. 
42 No significant grid upgrade costs are assumed. 
43 This is consistent with the OEBõs 2006 Electricity Distribution Rate Handbook, where overhead/underground 

distribution lines and feeders, distribution meters, d istribution transformers, overhead/underground sub -

transmission feeders and transmission lines all have a 25 year asset life. While certain load management 

controls have a 10 year life, and municipal distribution station equipment a 30 year life, we believ e 25 years is a 

reasonable estimate for the interconnection capital cost.  
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Figure 28. Estimated direct cost of interconnections under FIT ($ million)  

2010 2011 2012 2013 2014 2015 2020 2025

IPSP Participation -$         4$        9$        16$      23$      31$      67$         103$       

cumulative -          4         13       29       52       83       345        788        

Low Participation -$         3$        6$        11$      15$      20$      45$         69$         

cumulative -          3         9         19       35       55       230        525        

High Participation -$         5$        11$      21$      30$      40$      88$         135$       

cumulative -          5         17       37       68       108     451        1,033      

4.5 Step 4 ð Cost of incremental labour to manag e interconnection facilities  

This step estimates the incremental labour cost for distribution and transmission utilities to 

manage interconnection activities. Interconnection to both renewable and conventional 

generation facilities requires a significant l evel of effort on the part of engineers and designers 

within a distribution or transmission utility.  This includes: the verification and design of 

protection and metering equipment, installation of new equipment, testing, and monitoring of 

the initial syn chronization.  Currently distribution utilities in Ontario face relatively few 

requests to connect generation at a distribution level, and thus may lack sufficient resources to 

handle these types of activities.   

Based on US experience, LEI has estimated that the cost associated with these activities is in the 

range of $100,000 to $125,000 per facility.  These costs are mainly associated with larger projects 

(e.g. > 5MW) that require specialized monitoring and protection equipment to connect with the 

grid.  Smaller projects, e.g. rooftop solar, that are more òplug-and-playó, are likely to require 

significantly less investment, in the range to $15,000 to $20,000 per project. Such a labour cost 

when aggregated across all facilities is likely to be included in the rate base of the distribution 

utility.  

Multiplying th e costs per facility by the estimated number of new facilities leads to estimates of 

the incremental labour costs. In the low participation scenario, the number of facilities in Section 

3 is multipl ied by the low -end range of costs. In the high participation scenario, the high-end 

range of costs is used. The estimated cumulative cost of incremental labour necessary to manage 

the interconnection of the FIT facilities between 2010 and 2025 is $73 milli on in the low 

participation scenario and $161 million in the high participation scenario.  

Figure 29. Estimated cost of incremental distribution utility labour requirement ($ million)  

2010 2011 2012 2013 2014 2015 2020 2025

IPSP Participation -$          4$           4$           8$           8$           8$           8$           8$           

cumulative -           4            8            16          24          31          70          109        

Low Participation -$          3$           3$           5$           5$           5$           5$           5$           

cumulative -           3            5            11          16          21          47          73          

High Participation -$          6$           6$           11$         12$         11$         12$         11$         

cumulative -           6            12          23          35          46          104        161         
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4.6 Step 5 ð total interconnection cost  

A summary  of the total cumulative cost of interconnecting the FIT program , from both capital 

costs and incremental labour for distribution companies,  is provided in  Figure 30.  The 

estimated total cumulative cost from 2010 and 2025 is $598 million in the low participation 

scenario and $1.2 billion in the high participation scenario, the present -value of which are $220 

and $434 million respectively, assuming a 10% discount factor. 

Figure 30. Estimated total interconnection cost of FIT facilities ($ million)  

2010 2011 2012 2013 2014 2015 2020 2025

IPSP Participation -$          8$           13$         24$         31$         39$         75$         111$       

cumulative -           8            21          45          76          114        416        897        

Low Participation -$          6$           9$           16$         21$         26$         50$         74$         

cumulative -           6            14          30          50          76          277        598        

High Participation -$          11$         17$         32$         42$         51$         99$         147$       

cumulative -           11          29          61          103        154        554        1,194      

4.7 Additional interconnection costs not quantified  

In addition to the costs identified above, two additional costs for distribution companies 

associated with the interconnection of larger-scale and distributed (smaller -scale) renewable 

generation are identified: the development of interconnection standards and stranded 

investment costs.44 These two costs are not quantified in this report.  

Interconnection standard costs involve the time and effort requ ired to develop these standards. 

Even if this involves adapting standards and templates from other jurisdictions to the electricity 

distribution environment in Ontario, it is potentially costly. For example t he USA Federal 

Energy Policy Act of 2005 called for state commissions to consider certain standards for electric 

utilities. The adoption under the Act of the IEEE 1547 Standard for Interconnecting Distributed 

Resources with Electric Power Systems was the culmination of several years of work by over 

350 participants. 45   

In addition, there may be stranded costs to the distribution company following connection of 

renewable generators to the grid. This will occur if the new embedded generation results in 

excess capacity on the distribution network.  The GEA is not clear about protection provisions 

regarding the potential for lost distributor revenues resulting from an overall reduction in 

distributor demand caused by embedded generation.  The OEB recently initiated a process 

exploring possible rate setting methodologies for dealing with distributed/ embedded 

                                                      

44 There costs are identified in a report prepared for OECD in June 2007, together with the cost of system interfaces 

(EFS Consulting, òDiscussion Paper on Distributed Generation (DG) and Rate Treatment of DG,ó June 2007). 
45 Under Section 1254 of the act: òInterconnection services shall be offered based upon the standards developed by 

the Institute of Electrical and Electronics Engineers: IEEE Standard 1547 for Interconnecting Distributed 

Resources with Electric Power Systems, as they may be amended from time to time.ó  The estimated work and 

number of participants is taken from The Texas Million Solar Roofs Partnership, òInterconnection and Net 

Metering of Small Renewable Energy Generators in Texas: Final Report of the Texas RE-Connect Project,ó June 

2005. 
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generation, including stranded costs.  In other jurisdictions this has been dealt with through the 

rate riders and fixed charges. 

A further cost not quantified that is associated with connection of renewabl e energy and of 

smart grid is the potential for moral hazard.  With the OEBõs mandate proposed to be 

specifically amended to include promotion of CDM, promotion of renewable energy, and 

expansion of the transmission and distribution system to accommodate t hese mandates.  Well 

managed regulated entities are likely to utilize the GEA as a means to reconfigure long 

cherished capital projects as being ògreen,ó making it more difficult for OEB and stakeholders 

to challenge such projects based on need. 
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5 Development of new òsmart gridó 

This section examines the potential cost to develop and implement a òsmart gridó in Ontario, as 

outlined  in the GEA.  It should be noted that the measures quantified as additional costs here 

are incremental to existing smart grid ini tiatives, particularly the directive to implement smart 

meters in every residential and small commercial property by the end of 2010.46 

The definition of a òsmart gridó varies from jurisdiction to jurisdiction. In the GEA, the smart 

grid is defined as òthe advanced information exchange systems and equipment that when 

utilized together improve the flexibility, security, reliability, efficiency and safety of the 

integrated power system and distribution systems, particularly for the purposes of : (a) enabling 

the increased use of renewable energy sources and technology, including generation facilities 

connected to the distribution system; (b) expanding opportunities to provide demand response, 

price information and load control to electricity customers; (c) accommodating the use of 

emerging, innovative and energy -saving technologies and system control applications; and (d) 

supporting other objectives that may be prescribed by regulation .ó47 The IESOõs Smart Grid 

Forum defines it as òa modern electric system that uses sensors, monitoring, communications, 

automation and computers to improve the flexibility, security, reliability, efficiency, and safety 

of the electricity system.ò48  

The US Energy Independence & Security Act 2007 defines the key elements of a smart grid  as: 

 (i) increased use of digital information and controls technology to improve reliability, 

security, and efficiency of the electric grid;  

 (ii) dynamic optimization of grid operations and resources, with full cyber -security; 

 (iii) deployment and integrat ion of distributed resources and generation, including 

renewable resources; 

 (iv) development and incorporation of demand response, demand -side resources, and 

energy-efficiency resources; 

 (v) deployment of ôsmartõ technologies (real-time, automated, interactive technologies 

that optimize the physical operation of appliances and consumer devices) for metering, 

communications concerning grid operations and status, and distribution automation;  

 (vi) integration of ôsmartõ appliances and consumer devices;  

                                                      

46 In July 2004, the Ontario Energy Board developed an implementation plan for smart metering ( OEB,  

òImplementation Plan for Smart Meters Across Ontario,ó 2004). The implementation p lan estimated the total 

capital cost of installing smart meters through 2010 at $1 billion, with annual operating costs of approximately 

$50 million thereafter. Based on an informal discussion with representatives of the IESO, LEI ascertained that 

to date more than 2 million smart meters have been installed in Ontario and that the remainder are expected to 

be installed by December 2010. 
47 GEA, Schedule B, 5, page 17-18; with careful proposal drafting, this definition could be used to justify almost any 

transmission or distribution system investment.  
48 Ontario Smart Grid Forum, òEnabling Tomorrowõs Electricity System,ó February 2009. 
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 (vii)  deployment and integration of advanced electricity storage and peak -shaving 

technologies, including plug -in electric and hybrid electric vehicles, and thermal -storage 

air conditioning;  

 (viii) provision to consumers of timely information and control optio ns; and  

 (ix) development of standards for communication and interoperability of appliances and 

equipment connected to the electric grid, including the infrastructure serving the grid.  

For the purpose of this analysis the implementation of a òsmart gridó refers to the utility level 

operational and functionality improvements  such as real-time monitoring , and does not include 

elements at the consumer level such as smart appliances and consumer devices. 

Based on the analysis outlined below , LEI estimates that the cumulative non-discounted cost to 

develop and deploy a òsmart gridõ in Ontario is between $2.4 and $2.6 billion  over the 2010 to 

2025 period. 

5.1 Description of methodology  

There are four steps to estimating the incremental costs of smart grid initiatives under the GEA, 

as shown in Figure 31. First, an examination of capital costs of smart grid implementation in 

Ontario and other jurisdictions, providing a breakdown of costs where available and attempting 

to remove the cost of installing smart meters and interconnection of renewable facilities. Second, 

a review of cost overrun estimates for government IT projects across the world, to use as a 

proxy for additional costs to smart grid implementation. Third, an estimati on of annual 

operations and maintenance (O&M) costs to the smart grid. And finally, an estimate of total 

incremental costs from the preceding steps. LEI has taken the IESO estimate to be the low end of 

a possible range of costs plus the estimated annual O&M cost.  A high-end estimate is 

determined based on the maximum of two independent approaches.  The first approach utilizes 

the IESO estimate but includes the estimated cost overrun for IT projects and annual O&M 

costs. The second approach uses an estimate for Ontario -based on the capital cost from other 

jurisdictions, excluding advanced metering infrastructure and adds annual O&M costs. The first 

approach leads to the higher estimate, and is used to determine the high -end estimate in the 

analysis. 
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Figure 31. Methodology for estimating incremental cost of smart grid initiatives  
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5.2 Step 1 - smart grid implementation capital costs in Ontario and other jurisdictions  

The IESO Smart Grid Forum, òa group of industry leaders who came together over a seven-

month period to learn more about the smart grid, its benefits for consumers, and to develop 

recommendations for advancing it in Ontarioó, estimated that the capital cost associated with 

installing additional smart grid measures in Ontario is  an incremental $320 million per year or 

$1.6 billion, over the first five years.49  The IESO estimate excludes the cost of connecting 

renewable energy resources and the installation of smart meters.50 The IESO cost estimate is 

purely a capital cost, and as such does not include an allowance for the incremental annual 

expense necessary to operate and maintain the more complex network. 

A review of smart grid estimates in other jurisdictions provides a benchmark for the IESO 

value.  Figure 32 shows the various cost estimates placed on developing a smart grid in three 

jurisdictions in addition to Ontario.  The three jurisdictions are the entire United States, the city 

of San Diego, and the entire United Kingdom. The estimates range from $275 to $1,441 per 

customer. These figures are understood to be for capital costs alone. One concern with this 

exercise is that each estimate is based on a slightly different definition of a òsmart gridó and as 

such contains different elements.  For example, the smart grid definition in the UK study only 

                                                      

49 IESO Smart Grid Forum, òEnabling Tomorrowõs Electricity System,ó 2008, page 14. 
50 A breakdown of the $1.6 billion estimate wa s requested from the IESO, but is not currently available. 
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includes smart metering components. By contrast, the San Diego study includes a more 

comprehensive breakdown that can be classified into advanced metering infrastructure (AMI), 

advanced distribution operations (ADO), advanced transmission operations (ATO), and 

advanced asset management (AAM) categories. 

Figure 32. òSmart gridó estimates for various jurisdictions 

Jurisdiction Cost ($M) Millions of customers $ per customer AMI Included

US $204,600 142.0 $1,441 Yes

San Diego, CA $1,039 1.4 $742 Yes

Ontario $1,600 4.7 $340 No

UK $7,161 26.0 $275 Yes

Notes: Estimated cost of smart metering in the UK over a 10 year period starting a roll-out from 2010

Source: Catalyst Commercial Services Ltd - U.K. Energy News - December 2008, http://www.catalyst-

commercial.co.uk/blog/smart-meters/

Source: IESO Smart Grid Forum. "Enabling Tomorrow's Electricity System", 

www.ieso.ca/imoweb/pubs/smart_grid/Smart_Grid_Forum-Report.pdf, page 14

Source: SAIC Smart Grid Team. 2006. "San Diego Smart Grid Study Report", 

http://www.gridwise.org/pdf/061017_SDSmartGridStudyFINAL.pdf

Notes: Over 20 year period. Defined as the "costs of modernizing", divided between distribution (C$157 

billion) and transmission (C$47 billion)

Source: Miller, Joe. 2008. "The Smart Grid: Benefits and Challenges", Modern Grid Strategy. Presentation 

at EEI Annual Convention, June 28th, 2008. 

http://www.oe.energy.gov/DocumentsandMedia/SG__Benefits_Challenges_J_Miller.pdf

Notes: Includes advanced metering infrastructure costs (including smart-metering) of C$486 million and 

other capital costs of C$553 million. In addition, estimated to be C$30 million  annual 

Notes: Estimates do not include "costs of renewable energy resources or other smart meter costs". Based 

on assumption that average of smart grid costs would be $320 million over initial 5 years

 
Notes: Assumes exchange rate of 1.24 CAD/USD and 1.81 CAD/GBR  

Figure 33 provides a breakdown of the capital costs associated with each category included in 

the San Diego estimate. 

Figure 33. Breakdown of San Diego smart grid implementation cos ts 

Category Total Cost ($M) Cost per Customer ($)

Advanced Metering Infrastructure (AMI) 486.4 347

Advanced Distribution Operations (ADO) 448.1 320

Advanced Transmission Operations (ATO) 42.7 31

Advanced Asset Management (AAM) 62.2 44

TOTAL 1039.4 742  
Source: SAIC Smart Grid Team, òSan Diego Smart Grid Study Reportó, 2006 

The estimated average cost per customer from the San Diego study is approximately 23.5% 

higher than the IESOõs estimate for Ontario, after adjusting the San Diego value for the costs 

associated with AMI.  

Applying the cost per customer values for ADO, ATO, and AAM from the San Diego study, LEI 

is able to construct a relative cost for Ontario, all else equal.  Using this benchmark, an estimate 

of the present value cost to implement the smart grid in Ontario, excluding smart meters, is 

$1.9 billion.  
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Figure 34. Application of San Diego cost per customer values to Ontario  

Category Cost per Customer ($) Total Cost ($M)

Advanced Distribution Operations (ADO) 320 1,504.2

Advanced Transmission Operations (ATO) 31 143.4

Advanced Asset Management (AAM) 44 208.8

TOTAL 395 1,856.4  
 

5.3 Step 2 - government IT project cost overruns  

The implementation of a smart grid is effect ively a hybrid between a major infrastructure and 

major information technology (IT) project. One concern  regarding  large scale projects of this 

nature is the potential for cost overruns.  LEI conducted a literature review to determine the 

potential for cost overruns from previous government IT projects in the US, Europe, and 

Canada.  A sample of the results of the literature review is provided in Figure 35.  

According to a report by the United States Government Accountability Office, approximately 

48% of the federal governmentõs major IT projects have been òrebaselinedó, which include 

changes in project scope, requirements and cost overruns.51  From surveying examples across 

the US and Europe, LEI found the average cost overruns for a sample of troubled government 

IT projects equal to approximately 45%, with some project specific elements as high as 68-99%.    

Being conservative and only applying the potential for up to a 25% cost overrun to the IESO 

estimate increases the total cost of implementing the smart grid to $2.0 billion.  LEI assumed 

that the entirety of the cost overrun is experienced in the final two years of the five year project.  

                                                      

51 United States Government Accountability Office , òReport to Congressional Requestors,ó July 2008. 
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Figure 35. Estimate of cost overruns for government IT projects across the world 52 

Comparative studies Source
Cost Overrun 

(CAD $B)

Original Value 

(CAD $B)

Percent 

Over

US IT Projects ESI International and Independent Project Analysis, August 2008. 

"The Cost of Troubled Projects", available at 

http://www.govtech.com/dc/articles/385006

68.20 295.12 23%

US IT Projects - 1999-2008 US Government Accountability Office, July 2008. "Information 

Technology: Agencies Need to Establish Comprehensive Policies to 

Address Changes to Projects' Cost, Schedule and Performance 

Goals. Report to Congressional Requesters, available at  

http://www.gao.gov/new.items/d08925.pdf

13.12 13.87 95%

105 European Public Sector IT ProjectsWhitefield, Dexter. December 2007. "Cost Overruns, Delays and 

Terminations: 105 outsourced public sector ICT projects", European 

Services Strategy Unit Research Report No. 3, available at 

http://www.european-services-strategy.org.uk/news/2007/ict-

contract-chaos/105-ict-contracts.pdf

16.02 52.51 31%

Canada specific projects Source
Cost Overrun 

(CAD $B)

Original Value 

(CAD $B)

Percent 

Over

Canadian Coast Guard - 

Installation of Maintenance 

Information Management 

System

Department of Fisheries and Oceans, April 2003. "Audit of the 

Maintenance Information Management System (MIMS) Cost 

Overrun", available at http://www.dfo-

mpo.gc.ca/communic/cread/audits/03-04/mims_e.htm

5.37 7.90 68%

Canada - Integrated Justice 

Project

Borins, Sanford. June 2003. "New Information Technology and the 

Public Sector in Ontario", available at http://www.law-

lib.utoronto.ca/investing/reports/rp12.pdf

179.00 180.00 99%

Montreal - Opus Card 

(Smart Card for Transit 

System) 

Haynes, Allyson. September 19th, 2008. "Montreal Shares Lessons 

Learned from Transit Smartcard", National Post. Available at 

http://network.nationalpost.com/np/blogs/toronto/archive/200

8/09/19/montreal-shares-lessons-learned-from-transit-

smartcard.aspx

45.00 150.00 30%

 
 

5.4 Step 3 - annual operation and maintenance costs  

In general, a more complex system requires more maintenance.  The range of cost estimates 

described in the previous sections only address the upfront capital required to devel op and 

deploy a smart grid in Ontario.  Further to that , there is the incremental cost to maintain it. 

Figure 36. Breakdown of San Diego smart grid annual maintenance costs  

Category Total Cost ($M) Cost per Customer ($)

Advanced Distribution Operations (ADO) 16.6 12

Advanced Transmission Operations (ATO) 1.4 1

Advanced Asset Management (AAM) 6.0 4

TOTAL 23.9 17  
Source: SAIC Smart Grid Team, òSan Diego Smart Grid Study Reportó, 2006 

                                                      

52 Similar examples of cost overruns for electricity system IT infrastructure projects exist.  According to Electric 

Reliability Council of Texas (ERCOT) filings with the Public Utilities Commission ( PUC) of Texas, the Texas 

nodal project was estimated in November 2008 to be 100% over budget and 2 years behind schedule 

(http://www.geni.org/globalenergy/ library/technical -articles/transmission/mcclatchy -tribune/ercot -is-100-

percent-over-budget-on-revamp-of-texas-electric-grid/index.shtml ). 
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From the San Diego study, LEI was able to estimate, on a per customer basis, an annual 

maintenance cost associated with each of the various cost categories, ADO, ATO, and AAM. 

Applying the cost per customer value to the number of customers in Ontario, LEI estimated the 

incremental annual maintenance associated with the smart grid to be $80 million. 

5.5 Step 4 ð incremental cost of smart grid measures  

Based on the assumptions outlined above, LEI calculated a range of potential costs for the 

deployment and maintenance of a smart grid in Ontario.  A summary of the cumulative cost of 

the smart grid initiative is provided in  Figure 37.  The high end of the range assumes an upfront 

capital investment of $2.0 billion over the first five years, which is based on the IESO estimate 

plus a conservative 25% allowance for cost overruns, as discussed in the previous section.  In 

both instances, full capital cost recovery is assumed to occur over a 15 year asset life.53 

Figure 37. Estimated cost of deploying and maintaining a smart grid ($ million)  

 

2010 2011 2012 2013 2014 2015 2020 2025

Low 102$          125$          148$          171$          194$          195$          205$          194$          

cumulative 102           226           374           545           738           934           1,938        2,970        

High 102$          125$          148$          184$          220$          222$          231$          220$          

cumulative 102           226           374           558           778           1,000        2,138        3,304         
 

The estimated cumulative non-discounted cost of the smart grid development and deployment 

between 2010 and 2025 is $3.0 billion in the low scenario and $3.3 billion in the high 

participation scenario, the present-value of which are $1.4 and $1.5 billion respectively, 

assuming a 10% discount factor. 

                                                      

53 This is consistent with the rates used by the OEB in the OEB 2006 Electricity Distribution Rate Handbook, and in 

fact a conservative estimate. System supervisory equipment is given a 15 year depreciation period, while load 

management controls are lower at 10 years, and computer hardware 5 years. LEI calculations assume 15 years 

for all components. 
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6 New conservation and demand management initiatives  

This section explores the cost implications of the sections of the GEA as they relate to new 

conservation and demand management (CDM) initiatives.  The MoEI has already established 

relatively optimistic targets with respect to the level conservation and demand management 

savings it would like to achieve ove r the next 10 to 15 years.   While the GEA does not explicitly 

refine these targets, it does provide the MoEI with some additional tools to aid in achieving 

them.  In particular,  the Act sets mandatory targets for local distribution companies (LDCs) and 

allow s LDCs to effectively purchase a portion or all of those savings from the OPA. The cost of 

requiring mandatory energy audits prior to the sale or lease of properties is not included in this 

section, as it will not affect a customerõs electricity bill , though it will increase costs of buying 

and selling a home. For the same reason, the cost of certain consumers developing  an energy 

conservation and demand management plan is also not included in this section. These costs are 

assessed in Sections 9.2 and 9.3 respectively. LEI estimates that the cumulative non -discounted 

cost of new CDM initiatives resulting from the GEA is between $880 million  and $3.0 billion 

over the 2010 to 2025 timeframe.54 

6.1 Description of methodology  

Figure 38. Methodology for estimating incremental cost of CDM initiatives  
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There are three steps in estimating the cost to consumers from mandatory CDM  targets for local 

distribution companies (LDCs). In Step 1, the incremental increase in CDM targets due to the 

impl ementation of LDC mandatory targets is estimated in a high and low cost scenario. In Step 

                                                      

54 Note that these additional CDM costs may result in some offsetting future benefits which would accrue after 2025 if 

the additional CDM achieved results in a sustainable reduction in long term demand.  However, such gains 

cannot be incorporated immediately into investment plan ning, and may not result in a reduction of the need 

for new peaking facilities even if average load is otherwise reduced.  
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2, the cost of CDM savings from an incremental MW is estimated from simple regression 

analysis. Step 3 is the multiplication of these two preceding steps.  

6.2 Step 1 ð increase in CDM targets  

The GEA also sets mandatory CDM targets for LDCs, which could lead to higher CDM savings. 

In the IPSP, the OPA already estimates CDM savings of approximately 4,460 MW by 2025, 

excluding the estimated savings from self generation.55  

LEI estimated the incremental cost of mandatory CDM targets by assuming, in the low-cost 

scenario, an increase in the target CDM savings of approximately 540 MW brin ging the total to 

5,000 MW by 2025.  In the high-cost scenario LEI has estimated an increase of 1,840 MW 

bringing the total to 6,300 MW by 2025, the level identified in the ministerial directive on the 

supply mix.   

The justification for such an approach is as follows.  The OPA, in the IPSP, outlined a level of 

CDM savings that it felt was pruden tly achievable given the existing tools at its disposal.  With 

the additional tools provided through the GEA , we assume an incremental level of CDM 

savings may be targeted.56   

6.3 Step 2 ð cost of CDM savings for an incremental MW  

To determine an estimate of the cost of an incremental MW of CDM savings, LEI conducted an 

analysis of the projected CDM costs and savings outlined in the OPAõs IPSP.  LEI performed a 

simple regression of the annual cost of CDM savings against the amount of MWs requiring 

maintenance and the incremental MW reduction in each year of the OPA forecast.  LEI assumed 

a maintenance free level of 70%, meaning only 30% of the peak demand savings achieved in a 

given year have an annual maintenance cost in subsequent years.  Based on this analysis, the 

upfront  cost of an incremental kW of CDM and the cost of maintaining a kW of CDM savings 

were estimated to be $1,003/kW  and $301/kW  respectively. 

6.4 Step 3 ð cost of LDC mandatory CDM targets  

From a simple multiplication of the estimated increase in CD M targets and the estimated cost of 

CDM savings for an incremental MW, the total cost from mandatory CDM targets is estimated. 

The cumulative  non-discounted cost of from  2010 and 2025 is estimated between $880 million 

and $3.0 billion.   

                                                      

55 For more information, see Section 3 of this report.  
56 Regardless of the actual achievable level of CDM savings, if targets become mandatory for LDCs, while LDCs can 

purchase credits and pass through these additional costs to ratepayers, the costs of any target set by the MoEI 

may be passed through to ratepayers. 

 



*** EMBARGOED UNTIL 12.30PM ON APRIL 30, 2009***  

 

   

London Economics International LLC   contact: 

390 Bay Street, Suite 1101  Benjamin Grunfeld/Neil Bush  

Toronto, Ontario, M5H 2Y2    416 643-6610 

www.londoneconomic s.com   

46 

Figure 39. Estimated cost of new CDM initiatives ($ million)  

2010 2011 2012 2013 2014 2015 2020 2025

Low Participation -$             36$            39$            43$            46$            49$            65$            81$            

cumulative -              36              75              118            164            213            506            881            

High Participation -$             123$          134$          145$          156$          167$          223$          278$          

cumulative -              123            257            402            558            725            1,727         3,006          
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7 Establishment of Renewable Energy Facilitation Office  

Under the GEA, a new Renewable Energy Facilitation Office (REFO) will be established, based 

in the MoEI. REFO will assist in the development of renewable generation projects, help 

generators with meeting the approval and procedural requirements, and work across ministries 

on renewable energy development. Under the GEA, the Conservation Bureau of the OPA, 

whose function has been to establish Ontario -wide and local conservation programs, lead 

consumer education efforts regarding conservation, develop the cost-benefit methodology, and 

monitoring and evaluation measures behind conservation initiatives, and report on 

conservation progress, will be disbanded.57  

LEI estimates that the cumulative non-discounted cost of creating and maintaining the REFO is 

between zero and $48 million  over the 2010 to 2025 timeframe. 

7.1 Description of methodology  

Figure 40. Methodology for e stimating costs of establishment of REFO  

Estimate additional number of 
employees from establishing 
REFO and disbanding OPA 

Conservation Bureau

Estimate operating 
and capital expenses 
for additional staff in 

high cost scenario

Estimate incremental costs of 
establishment of REFO

Step 1 Step 2 Step 3

Define assumptions 
for staffing, rental, 
admin, utility and 

capital costs

Low cost scenario assume no 
additional employees

High cost scenario assume 25 
additional employees by 2012 and 
thereafter (5 in 2010, 15 in 2011 and 

25 in 2012)

Benchmark against expansion of 
OPA itself

 

There are three steps to estimating the costs to establishment of REFO, as shown in Figure 40. 

The first is an estimate of the net effect of employee numbers from establishing REFO and 

disbanding the OPA Conservation Bureau. In a low cost scenario, we assume the two effects net 

out to zero; in the high cost scenario, we assume an additional 25 employees. The second step 

estimated the operating and capital expenses for additional staff in the high cost scenario, based 

                                                      

57 The Conservation Bureau was originally created through the Electricity  Restructuring Bill, passed on December 9th, 

2004.  It will be disbanded by repealing Section 25.11 of the Electricity Act, 1998. 
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on assumptions about operating and capital costs. The third step draws together the preceding 

two to present the range of total costs.    

7.2 Step 1 ð additional number of employees  

This section of the report examines the net effect of the creation of the REFO and the disbanding 

of the Conservation Bureau. The Conservation Bureau currently employs 3 people.58 In a low -

cost scenario, REFO will also consist of the same number of employees, and the additional 

number of employees will be zero. In the high end case, LEI assumes an additional 25 staff, 

increasing from  5 employees in 2010 to 15 in 2011 and 25 by 2012. 

It should be noted that the assumed increase in the number of staff may be conservative. The 

OPA currently em ploys over 190 people, from less than five shortly after its creation on 

December 9, 2004.  The number of staff increased to 124 by 2006, 162 by 2007, and 191 by 

2008.The evolution of the OPA, including the beginning of operations in March 2005, and the 

handling of large projects in September 2005 is shown in Figure 43.  If the REFO follows a 

similar evolutionary model  (though its responsibilities differ, and will likely not be as extensive 

as those of the OPA), staffing requirement s could increase significantly. The OPAõs general 

operating costs, inclusive of general program costs, information technology, premises, and 

office and administration were $3.3 million in 2006 and $5.5 million in 2007. 59 

Figure 41. Timeline of OPA evolution   

New CEO appointed
Contract for Northern York 

Region plan awarded

Final Integrated Power System Plan 

submitted for regulatory review

OPA asked to review renewable 

energy  in IPSP

Nov-06 Aug-07 May-08 Sep-08 Dec-08 Mar-09

Jan-06 Mar-06

Renewable Energy Standard Offer Program 

launched

RESOP suspended to introduce 

revisions

OPA releases proposed price 

schedule for FIT program

Jan-05 Mar-05 May-05 Jul-05 Sep-05 Nov-05

CEO is appointed
OPA applies for 

license

First RFQ and RFP are 

announced

Two more members of the BoD 

are appointed

OPA starts working on the York 

Region project

OPA moves to its 

permanent quarters

Supply Mix Advice report 

released

OPA is incorporated by the 

Electricity Restructuring Act

Board of Directors is 

appointed

Recommendation for York 

Region is released

 
 

7.3 Step 2 ð operating and capital expenses for additional staff in high cost scenario  

Figure 42 details the assumptions used for operating and capital expenditures. On average 

public sector employees earn $60,656 per annum, and have annual benefits (including pension) 

of $28,104.60  Office space in downtown Toronto is estimated to cost approximately $27.3 per 

                                                      

58 From conversations with the OPA, there are overall 60 people employed in conservation activities.  
59 OPA, òAnnual Report: Pro gress Towards Our Electricity Future,ó 2007, page 37. 
60 Statistics Canada, CANSIM Tables 183.0002 and 385.0002. 
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square foot per annum (inclusive of utilities) .  The size of the incremental space required is 

estimated to be 10,000 square feet.  Additional administrative expenses are estimated to be $600 

per month, phone and internet expenses are assumed to be $700 per month, and an inflation 

rate of 2% per annum applied to all expenses. Initial start -up expenses, such as IT and 

workstations are assumed to cost $3,700 per person, $2,500 for IT, and $1,200 for a workstation.  

LEI has assumed an asset life of seven years, hence additional expenditures for IT and 

workstations are required in 2017 and 2024.  All the IT equipment and workstations, for the 

entire additional 25 staff, is assumed to be purchased in 2010. 

Figure 42. Assumptions in the high -end case of additional 25 staff members by 201 2 

Cost category

Operating Expenses

Staffing

Total number of staff 25                      

Average salary of public sector 60,656               

Average compensation benefits 28,104               

Total staffing 2,219,000          

Property

Rent (per square foor per annum) 37.2                   

Size of office (square foot) 10,000               

Total property 372,000             

Other

Admin and other expenses 7,200                 

Phone and internet 8,400                 

Total other 15,600               

Total annual operating expenses 2,606,600          

Capital Expenses

Start-up

IT equipment 62,500               

Workstations 30,000               

Total start-up 92,500               

Total capital expenses 92,500               

Total Expenses 2,699,100           
Sources: Average salary of public sector employee from  Stats Canada, Rental prices from Colliers International  

7.4 Step 3 ð incremental costs of establishment of REFO  

The estimated cumulative non-discounted cost of the REFO between 2010 and 2025 is zero in 

the low scenario and $48 million in the high scenario, th e present-value of which are zero and 

$21 million respectively, assuming a 10% discount factor.   A summary of the annual and 

cumulative cost is provided in Figure 43. 

Figure 43. Estimated of costs to establish REFO ($ million)  

2010 2011 2012 2013 2014 2015 2020 2025

Low Participation -$             -$             -$             -$             -$             -$             -$             -$             

cumulative -              -              -              -              -              -              -              -              

High Participation 1.0$           1.8$           2.8$           2.9$           2.9$           3.0$           3.3$           3.6$           

cumulative 1.0            2.8            5.6            8.5            11.4          14.4          30.4          48.0           
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8 Per kilowatt -hour and per household costs  

The report thus far has presented costs as total dollar figures.  This section of the report presents 

the aggregated costs from the above analysis on a per kilowatt -hour of demand and per 

household basis.   

On a per kilowatt hour basis the cumulative non -discounted cost of the GEA is estimated to be 

between 0.7 and 1.7 ¢/kWh over the 2010 to 2025 period.  The annual values range from as low 

as 0.1 ¢/kWh in 2010 to as high as 2.9 ¢/kWh in 2025.  A summary of the annual as well as 

cumulative cents per kilowatt -hour cost estimate is provided in Figure 46.61 

The total cost, i.e. the aggregate of the estimated generation, interconnection, smart grid, CDM, 

and REFO costs are presented in Figure 44 below. 

Figure 44. Aggregate estimate of cost of GEA ($ millions)  

  

2010 2011 2012 2013 2014 2015 2020 2025

Low Participation 102$       222$       307$       443$       573$        813$       1,515$    2,097$    

cumulative 102        323        630        1,073     1,645      2,459     8,621     17,975   

High Participation 103$       383$       789$       1,087$    1,618$     1,881$    3,958$    5,612$    

cumulative 103        486        1,275     2,362     3,979      5,860     21,458   45,980    
 

A summary breakdown of the cost by category is presented in Figure 45.  The single largest 

component of the cost is the cost of generation procured under the feed-in tariff program . This 

represents on average between 63 and 73 percent of the total cost in the low and high 

participation scenarios, respectively. 

Figure 45. Breakdown of total estimated cost of GEA by category ($ million)  

 

Low participation/cost 2010 2011 2012 2013 2014 2015 2020 2025

Generation -$          55$         111$       214$       313$        543$       1,196$    1,748$    

Interconnection -            6             9             16           21            26           50           74           

Smart Grid 102         125         148         171         194          195         205         194         

CDM -            36           39           43           46            49           65           81           

REFO -            -            -            -            -            -            -            -            

TOTAL 102$       222$       307$       443$       573$        813$       1,515$    2,097$    

cumulative 102        323        630        1,073     1,645      2,459     8,621     17,975   

High participation/cost 2010 2011 2012 2013 2014 2015 2020 2025

Generation -$          122$       487$       723$       1,197$     1,437$    3,401$    4,963$    

Interconnection -            11           17           32           42            51           99           147         

Smart Grid 102         125         148         184         220          222         231         220         

CDM -            123         134         145         156          167         223         278         

REFO 1             2             3             3             3              3             3             4             

TOTAL 103$       383$       789$       1,087$    1,618$     1,881$    3,958$    5,612$    

cumulative 103        486        1,275     2,362     3,979      5,860     21,458   45,980    
 

 

                                                      

61 Cumulative cents per kilowatt -hour costs are calculated by dividing the total cumulative cost up to a given year by 

the total cumulative deman d up the same year. 
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Figure 46. Estimated cents per kilowatt -hour cost of GEA  

  

2010 2011 2012 2013 2014 2015 2020 2025

Low Participation 0.1          0.1          0.2          0.3          0.3           0.5          0.9          1.1          

cumulative 0.1         0.1         0.1         0.2         0.2          0.3         0.5         0.7         

High Participation 0.1          0.3          0.5          0.6          0.8           1.0          1.9          2.9          

cumulative 0.1         0.2         0.3         0.4         0.5          0.6         1.2         1.7          
 

These costs are equivalent to an increase in between $247 and $631 on average per household 

per year from 2010 to 2025, as shown in Figure 47.62 

Figure 47. Estimates of average costs of the GEA for each household  
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Note: Estimates may vary depending  upon how costs are allocated among customer classes 

                                                      

62 Calculations assume approximately 4.55 million households in Ontario.  
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9 Additional analysis of p roposed legislation  

In addition to those costs quantified in the above analysis, seven additional items within  the 

proposed legislation  have been analyzed: the loss of local control (through reducing an 

individual municipal residentõs right to influence the siting of a power facility in their 

neighbourhood ); the cost of mandatory energy audits; the cost of energy conservation plan 

development for prescribed customers; the impact on employment; the cost of additional 

transmission; the weakening of the volumetric price signal; and increasing the potential for 

cross-subsidization. The description of these items below is mainly qualitative, although a 

possible cost range for the loss of local control and of mandatory energy audits is presented.  

9.1 Loss of local control  

In addition to the costs identified above (related to generation, interconnection, smart grid 

implementation, incremental CDM initiatives and the establis hment of the REFO), there is also a 

cost which can be assigned to a loss of local control. This is the amount an average resident 

would require to be paid to surrender the right to influence the siting of a power facility close to 

their home. This is likel y to have a non-zero value.  

The premier has been quoted as saying, òmunicipalities will no longer be able to reject wind 

turbines, solar panels or bio-fuel plants because they donõt like them.  We canõt allow interests 

to oppose these simply because they donõt like them.ó63 Yet this stance raises the possibility that 

some regions of the province will be disproportionately affected by renewable energy 

development, to the disproportionate benefit of other parts of the province.  If local jurisdictions 

lose their ability to influence siting, the possibility of Pareto optimal (òwin-winó) outcomes 

diminishes.  Those who òdonõt likeó a development will have less ability to seek compensation 

for their loss, since they will have less ability to otherwise block the p roject. 

To value the loss of local autonomy, it is worth pondering this question : if you explicitly asked 

someone in return for a cash payment to give up the right to a comment locally on a power 

facility  (such as a wind farm) located next door to their ho use, how much would they charge ? 

Alternatively, we can consider the increase in costs of having to potentially travel to Toronto 

rather than to their local city hall in order to meet officials and express concerns.  While this 

analysis does not attempt to quantify  the loss of local autonomy, such a loss could be calculated 

by multiplying  the value a municipal vote r places on the right to be involved locally in 

decisions regarding the siting of power facilities in their town  and the number of municipal 

voters in Ontario . 

                                                      

63 Address to London, Ontario Chamber of Commerce, as reported by Keith Leslie, Canadian Press, and reprinted in 

the March 2009 Financial/Technical Bulletin, supplem ent to IPPSO FACTO, magazine of the Association of 

Power Producers of Ontario. 
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9.2 Energy audit  costs 

A key feature of the GEA with respect to new CDM initiatives are the mandatory energy audits 

prior to the sale or leasing of real property. The costs here will be borne by real estate owners 

and landlords rather than ratepa yers. The two key elements affecting the estimate of the costs of 

this initiative are the coverage of the mandatory energy audits and the average price of an 

energy audit.   

Figure 48. The cost of energy audits across Ontario from selected companies 

Company Property Type Cost Certified

Home Performance Residential

Commercial

Industrial

Ontario Home Energy Savings Residential $300-$400 Yes

Elora Environment Centre Residential $350 Yes

ACAN Energy Solutions Residential $325 Yes

EnerSolve Residential $300 Yes

Ontario Energy Advisors Residential $300 Yes

GreenSaver (non profit) Residential

Commercial

Industrial

$300

$340 up 3000 sq feet 

for assessment, 

followup  $150 (+gst)

Yes

Yes

 
Sources: Company websites and LEI survey 

There is uncertainty about whether this requirement will apply to residential real property 

alone or also to commercial and industrial properties. Under the low cost scenario, LEI assumes 

mandatory energy audits solely on the sale of residential properties. Under the high cost 

scenario, the mandate is extended to include all properties. 

A survey of residential energy audits across Ontario show most costs are between $300 and 

$400 per audit.64  These are taken as the low and high audit costs respectively.  Costs are 

assumed to increase annually by inflation. 

LEI estimated real property sales in Ontario for residential and non -residential properties, and 

the average cost of an energy audit. Average monthly sales of Canadian residential real estate 

from 2002-2008 were 35,000, as shown in Figure 49. This is assumed to be the average monthly 

figure moving forwards, and is converted to an annual figure before bein g weighted by the 

proportion of Ontario to Canadaõs population.65 LEI used 33% as proxy for the percentage of 

non-residential to residential properties to estimate the number of non -residential real property 

                                                      

64 This includes Home Performance (http://www.homeperformance.com/energy -audit -home-eco-energy-auditors -

ontario -bc-canada), Ontario Home Energy Savings 

(http://www.homeenergyontario.ca/purple/index.asp?lang=en&sec=purple#7_en ) and the Elora 

Environment Center ( http://www.ecee.on.ca/reep_home.shtml ). 
65 According to Stats Canada, Ontarioõs population was 12.16 million in 2006, and Canada as a whole 31.61 million, 

leading to a weighting of 38.5% 

(http://www12.statcan.ca/english/census06/data/popdwell/Table.cfm?T=202&SR=1&S=5&O=D&RPP=50&

PR=35). 

http://www.homeperformance.com/energy-audit-home-eco-energy-auditors-ontario-bc-canada
http://www.homeperformance.com/energy-audit-home-eco-energy-auditors-ontario-bc-canada
http://www.homeenergyontario.ca/purple/index.asp?lang=en&sec=purple#7_en
http://www.ecee.on.ca/reep_home.shtml
http://www12.statcan.ca/english/census06/data/popdwell/Table.cfm?T=202&SR=1&S=5&O=D&RPP=50&PR=35
http://www12.statcan.ca/english/census06/data/popdwell/Table.cfm?T=202&SR=1&S=5&O=D&RPP=50&PR=35
http://www12.statcan.ca/english/census06/data/popdwell/Table.cfm?T=202&SR=1&S=5&O=D&RPP=50&PR=35
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sales in Ontario.66  The resulting estimate of retail property sales in Ontario per annum is 

161,588 and 214,483 total residential and non-residential property sales.   

Figure 49. Monthly real estate sales in Canada, 2002-2009 
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Sources: The Canadian Real Estate Association 

LEI estimates the cumulative non -discounted cost of mandatory energy audits at between $903 

million and $1.6 billion over the 2010-25, as shown in Figure 50. 

Figure 50. Estimated cost of mandator y energy audits ($ million)  

2010 2011 2012 2013 2014 2015 2020 2025

Low Participation 48$           49$           50$           51$           52$           54$           59$           65$           

cumulative 48            98            148          200          252          306          590          903          

High Participation 86$           88$           89$           91$           93$           95$           105$         115$         

cumulative 86            173          263          354          446          541          1,044       1,599        

 

9.3 Preparation of energy conservation plan by prescribed consumers  

The GEA requires òprescribed consumersó to prepare an energy CDM plan. The range of 

estimates is dependent upon the definition of prescribed consumers. In the low cost scenario 

LEI assumes the legislation and regulations cover only the public sector; in the high cost 

scenario LEI assumes coverage of large energy users as well.  Large energy users considered are 

those with demand greater than 50kW. The key elements are, therefore, the estimated number 

of public sector participants, the number of large energy users, and the price of developing an 

energy conservation plan. 

                                                      

66 This is consistent with estimates taken by other sources, including Colliers International. More information is 

available at 

http://www.colliers.com/Content/Repositories/B ase/Corporate/English/Market_Report_Corporate/PDFs/

CRER06.pdf 

http://www.colliers.com/Content/Repositories/Base/Corporate/English/Market_Report_Corporate/PDFs/CRER06.pdf
http://www.colliers.com/Content/Repositories/Base/Corporate/English/Market_Report_Corporate/PDFs/CRER06.pdf
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LEI assumes on average 10 public sector organizations per municipality will have to develop an 

energy conservation plan, already incorporating the potential and allowance for public agencies 

to develop a joint plan. With 444 municipalities in Ontario, 4,440 public sector entities will be 

affected. The number of large energy users (with consumption of  over 50kW) is estimated to be 

43,968.67  

The estimated average cost of developing the plan, $6,828, is taken to be the same for both the 

public sector and large energy users. The estimate is based on the average public sector salary of 

$60,656, annual benefits (including pension) of $28,104, and assumes two people working on the 

plan for 10 days each. 68 LEI also assumes that CDM plans are developed over three years in the 

low cost scenario, and five years in the high cost scenario given the greater number of users 

affected.  In addition, LEI assumes that there is a recurrent expenditure equivalent to 7.5% of 

one personõs time devoted to monitoring of the plan.  

The cumulative non -discounted cost of developing and monitoring of the energy conservation 

plan fr om 2010 and 2025 is estimated between $542 million and $ 5.5 billion.  

Figure 51. Estimated cost of developing an energy conservation plan ($ million)  

 

2010 2011 2012 2013 2014 2015 2020 2025

Low Participation 20$         30$         40$         31$         31$         32$         35$         39$         

cumulative 20          50          90          121        152        184        354        542        

High Participation 130$       195$       262$       330$       399$       340$       376$       415$       

cumulative 130        325        587        917        1,316     1,656     3,462     5,456     
 

 

9.4 Impact on employment  

One argument put forth in favour of the proposed GEA is that it will have a positive impact on 

employment , and generate a significant number of ògreenó jobs in Ontario.   The current 

projection put forward by the government is 50,000 new jobs in Ontario as a direct or indirect 

result of the GEA. No support has been provided for these estimates.   

The estimate of potential new jobs should be put into perspective relative to labour market 

statistics in Ontario : 

 38,000 people were employed in direct motor vehicle manufacturing in Ontario in 

2008;69 

 46,500 people were employed in electricity (generation, transmission and distribution), 

natural gas (distribution), and water/sewage utilities in Ontario in 2008 ;70 and 

                                                      

67 This excludes the 4,440 public sector organizations already included. The total estimate of large energy users in the 

province  is 48,138 (OEB, 2008. ò2007 Electricity Distributors Handbook,ó 2008. 

<http://www.oeb.gov.on.ca/OEB/_Documents/Documents/2007_electricity_distributors.pdf >).Handbookó, 

available at http://www.oeb.gov.on.ca/OEB/_Documents/Documents/2007_electricity_distributors.pdf).  
68 Statistics Canada for average public sector salary and annual benefits. Note we do not include here overhead costs 

for development of the plan, which would lead to a higher estimate.  
69 Labour Statistics Division, Statistics Canada, Table 281-0024, NAICS Code 3361. 
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 56,000 architects, engineers and related professionals were listed in Ontario in 2008.71 

The magnitude of the numbers suggests that attaining the level of jobs estimated by the 

government could be challenging, and would require several years to achieve if achieved at all .  

A net increase in the number of jobs greater than the current number of employees in the motor 

vehicle manufacturing sector, or a doubling relative to the number of employees of electricity, 

natural gas and water utilities requires further justification.  

Furthermore, there are the economic implications of higher energy costs from the GEA, whi ch 

has the potential to negatively affect employment . A  sizeable increase in employment from 

green energy measures is not assured. Economic literature is mixed on the potential impact of 

various efforts to promote green energy, with some commentators suggesting the possibility of 

job losses rather than gains, and others questioning the extent to which green jobs would be 

highly paid .72  

9.5 Costs of additional transmission  

If renewables incentivized under the FIT plan , such as wind and small hydro, are located in 

more remote locations, there may be higher transmission investment costs. These costs are 

additional to the cost of interconnecting new power facilities to the grid. The OPA consider that 

86% of hydro capacity beyond 2020 will be located in the Northeast of Ontario, and 10% in the 

Northwest. 19% of wind capacity beyond 2020 is also envisioned to be in the Northeast.73 The 

location and development of these renewable resources will require significant upgrades to the 

transmission system.74 These costs are not quantified in this report.  

9.6 Weakening of volumetric price signal  

In Ontario a customerõs monthly bill effectively consists of a fixed and a volumetric component. 

Initially customers pay the market price for electricity, which essentially reflects the marg inal 

cost of the price-setting generation unit (consisting of the variable fuel cost and the variable 

operations and maintenance expenses to the facility). However, customers then receive an 

adjustment amount, called the òglobal adjustmentó, which represents the difference between 

                                                                                                                                                                           

70 Labour Statistics Division, Statistics Canada, Table 281-0024, NAICS Code 22. 
71 Labour Statistics Division, Statistics Canada, Table 281-0024, NAICS Code 5413. 
72 See  for example Berhard Hillebrand et al, òThe expansion of renewable energies and employment effects in 

Germanyó, Energy Policy, Vol. 34, Issue 18, December 2006, p.3483-3494, and Brady Yauch, òWhat if Green Jobs 

Donõt Pay,ó Washington Post, April 19, 2009. <http://www.washingtonpost.com/wp -

dyn/content/article/2009/04/18/AR2009041800111.html >  
73 OPA, IPSP òEB-2007-0707 Exhibit B, Tab 1, Schedule 1ó, pages 15-17. < 

http://www.powerauthority.on.ca/Storage/82/7763_B -1-1_updated_2008-09-04.pdf> 
74 These include: completion of 500kV from the Bruce area to the Greater Toronto Area (GTA); new 500kV lines from 

Sudbury to the GTA, Sudbury to Moo se River Basin, Sudbury to Albany River and Sudbury to the Algoma 

District;  new 230kV enabler lines to Goderich, and along Bruce Peninsula,  and Manitoulin Island; new 230kV 

lines along East Lake Nipigon and from East Lake Superior to Sault Ste. Marie; shunt capacitor banks at Essa 

TS, Hanmer TS, Porcupine TS, Mississagi TS and Algoma TS; and series capacitors at North-South Tie and SVC 

at Porcupine TS, Kirkland Lake TS and Mississagi TS.  
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the market price for electricity and the prices to those generators which are regulated or under 

long-term contract.  The global adjustment is also the mechanism by which the cost of CDM 

programs is recovered. The global adjustment thus acts to create a more sizeable fixed energy 

charge to the monthly bill, and reduce the volumetric component and volumetric price signal.  

Under the FIT, the proportion of generation and CDM under the global adjustment would 

increase, reducing the volumetric proportion of a consumerõs bill. This further weakens an 

instrument to encourage consumers to adjust their behaviour, both with regards to time of use 

and the total amount consumed. Volumetric rates provide customers with a clearer incentive to 

conserve. This is particularly the case for industrial, manufacturing, commercial and 

institutional customers who represent over 57% of load in Ontario. 75 Furthermore, with the 

rolling out of smart meters throughout the province, a strong volumetric price sig nal is needed 

to ensure the effectiveness of time of use metering in CDM initiatives.  

9.7 Increased potential for cross -subsidization  

The current proposals contain little information about who will pay for the costs associated with 

the GEA, and how municipal utilities and other entities assuming additional burdens will be 

compensated. Cost burdens will either have to fall on ratepayers (and perhaps not uniformly) , 

taxpayers, or shareholders.  

If costs are socialized through rates, there is a risk of cross-subsidization either between or 

within customer classes, and a risk of inequity. There is potential for a discretionary increase in 

costs across different customer classes, which would represent a departure from the principle 

that whoever causes the costs to be incurred should pay that cost.76 Alternatively, costs could be 

passed through to taxpayers, with taxpayers essentially subsidizing consumers. These 

expenditures would thus compete for alternative uses of public resources, including education, 

health, and other infrastructure projects in the governmentõs budget.   

9.8 Inclusion of additional elements in total cost estimates  

In addition to the estimated cumulative non -discounted cost of the Green Energy Act of 

between $18.0 and $46.0 billion from 2010 through 20 25 for items that may appear directly on 

ratepayersõ bills, the combined non-discounted cost from mandatory energy audits and energy 

conservation plans is estimated between $1.4 and $7.1 billion. This leads to an estimated total 

cumulative non -discounted cost of the Green Energy Act of between $19.4 and $53.0 billion 

from 2010 through 2025.  

                                                      

75 Statistics Canada. <http://www.statcan.gc.ca/pub/57 -202-x/2006000/t022 -eng.htm> 

76 Under the GEA, for connection or enabling a connection of a qualifying generation facility to the grid, rate 

protection will be offered to prescribed consumers or classes of consumers, òby reducing the rates that 

would otherwise apply in accordance with the prescribed rulesó. However, distribution companies will be 

òentitled to be compensated for lost revenue resulting from [this associated] rate reductionó, with all 

consumers required to contributeó (GEA, Schedule D, Section 14, pages 35-36). 

http://www.statcan.gc.ca/pub/57-202-x/2006000/t022-eng.htm
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10 Appendix A: Relevant Sections in Bill 150  

This appendix details the relevant sections of the GEA in relation to the various cost 

components identified in the report, i ncluding: costs of the FIT program, interconnection costs 

of FIT facilities, the incremental cost of new smart grid measures, new CDM initiatives  which 

may feed through to rates, and establishment of the Renewable Energy Facilitation Office. It 

also includes the relevant section for a loss of local control and mandatory energy audits.  

10.1 Feed-in tariff program  

Schedule Section Page Summary  

Schedule B, 
Electricity Act, 
1998 

7 19-20 The Electricity Act, 1998 is amended to permit the Minister to 
direct the OPA to develop a feed-in tariff program, in section 
25.35.  òFeed-in tariff programó means a program for 
procurement, including a procurement process, providing 
standard program rules, standard contracts and standard 
pricing regarding classes of generation facilities 
differentiated by energy source or fuel type, generator 
capacity and the manner by which the generation facility is 
used, deployed, installed or located. 

Schedule D, 
Ontario Energy 
Board Act, 1998 

11 34 Distributors may own and operate: a renewabl e energy 
generation facility that does not exceed 10MW or such other 
capacity; a generation facility that uses technology that 
produces power and thermal energy from a single source 
(cogeneration); an energy storage facility -- as prescribed by 
regulation.  

10.2 Interconnection of renewable facilities  

Schedule Section Page Summary  

Schedule B, 
Electricity Act, 
1998 

8 20 A transmitter or distributer shall connect a renewable energy 
generation facility to its system in accordance with the 
regulation, market rules,  and any licence issued by the OEB, 
provided request is in writing and applicable technical, 
economic and other requirements prescribed by regulation, 
market rules, or OEB order or code are met.  In the event of a 
conflict, regulation prevails.  

Schedule B, 
Electricity Act , 
1998 

9 20-21 Distributors, transmitters, the OPA, and the IESO shall 
provide information about the distribution and transmission 
systemõs ability to accommodate generation from renewable 
energy generation facilities.  The information is to be current, 
prospective in nature, and available to the public.  
Connection assessments described in the OEBõs Distribution 
System Code and the IESO market rules are to be completed 
in the time prescribed by regulation.  
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Schedule Section Page Summary  

Schedule B, 
Electricity Act , 
1998 

10 21 A transmitter or distributor shall provide priority access to 
its transmission or distribution system, in accordance with its 
licence, for renewable energy generation facilities that meet 
the necessary requirements.  In the event of a conflict, 
regulation prevails.  

Schedule B, 
Electricity Act , 
1998 

14 22-24 Section 114 (1) of the Electricity Act, 1998 is amended to 
allow the LGiC to make regulations regarding the connection 
of renewable energy generation facilities to transmission and 
distribution systems, including technical specifications with 
respect to the connection. 

Schedule D, 
Ontario Energy 
Board Act, 1998 

1 28 The Ontario Energy Board Act, 1998 is amended such that 
the objectives of the OEB include the promotion of the use of 
generation of electricity from renewable sources, including 
the timely expansion or reinforcement of transmission and 
distribution systems to accommodate the connection of 
renewable energy generation facilities. 

Schedule D, 
Ontario Energy 
Board Act, 1998 

8 32-33 Artic les 28.5 is added to the Ontario Energy Board Act, 1998 
to allow the Minister to issue directives , approved by the 
LGiC, to take such steps as specified in the directive relating 
to the connection of renewable energy generating facilities to 
a transmitterõs or distributorõs system. Such a directive may 
require the licensees to take actions such as enhancing, re-
enforcing, or expanding the existing system.  The Minister 
may also issue guidelines with respect to the timing of 
expansion or reinforcement to accommodate the connection 
of new renewable energy generation facilities, including the 
time within the OEB completes the process.  

Schedule D,  
Ontario Energy 
Board Act, 1998 

10 33-34 As a condition of its licence, transmitters and distributors are 
required  to provide priority connection access to its 
transmission and distribution system for renewable energy 
generation facilities.  The licensee is required to prepare 
plans, and file them for board approval, for the expansion or 
reinforcement of the licenseeõs transmission system or 
distribution systems to accommodate the connection of 
renewable energy generation facilities.  The licensee if 
subsequently required to in accordance with its plan to 
expand or reinforce its transmission or distribution system to 
accommodate the connection of renewable energy generation 
facilities.  
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Schedule Section Page Summary  

Schedule D, 
Ontario Energy 
Board Act, 1998 

14 35-36 The OEB shall provide prescribed consumers or classes of 
consumers with rate protection by reducing the rates that 
would otherwise app ly with respect to eligible investments 
made by distributors for the purpose of connecting or 
enabling the connection of a qualifying generation facility to 
its system.  The distributor is entitled to compensation for 
lost revenue resulting from the rate r eduction provided that 
the costs have been approved by the OEB.  All consumers are 
required to contribute towards the amount of any 
compensation owed to distributors under this provision.  

10.3 Implementation of the smart grid  

Schedule Section Page Summary  

Schedule B, 
Electricity Act, 
1998 

12 22 Article 53.0.1 of the Electricity Act, 1998 is amended to allow 
the Lieutenant Governor in Council to make regulations 
governing the implementation of the smart grid.   
Regulations may pertain to: the timeframe for deve lopment; 
assignment of roles and responsibilities for development, 
implementation, and standardization; and prescribing the 
standards for communication.  

Schedule D, 
Ontario Energy 
Board Act, 1998 

1 28 The Ontario Energy Board Act, 1998 is amended such that 
the objectives of the OEB include the facilitation and 
implementation of a smart grid in Ontario.  

Schedule D, 
Ontario Energy 
Board Act, 1998 

8 32-33 Articles 28.5 is added to the Ontario Energy Board Act, 1998 
to allow the Minister to issue directives ( approved by the 
Lieutenant Governor in Council) to take such steps as to 
establish, implement, or promote a smart grid for Ontario.  
Furthermore a directive may specify under what 
circumstances the Board holds a hearing. 

Schedule D, 
Ontario Energy 
Board Act, 1998 

10 33-34 As a condition of its licence, transmitters and distributors are 
required to prepare plans, and file them for board approval, 
for the development and implementation of the smart grid in 
relation to the licenseeõs transmission or distribution system. 
The licensee if subsequently required to in accordance with 
its plan to make investments for the development and 
implementation of the smart grid.  
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10.4 New conservation and demand management initiatives (including mandatory energy 

audits, prepara tion of energy conservation plan, and CDM targets for LDCs)  

Schedule Section Page Summary  

Schedule A, Green 
Energy Act, 2009 

2 5 As a requirement of the sale/lease of a property the owner is 
required to provide information, reports, or ratings relating 
to energy consumption and efficiency with respect to the 
property.  

Schedule A, Green 
Energy Act, 2009 

5 6-7 The LGiC may, by regulation, require public agencies and 
prescribed consumers to prepare an energy conservation and 
demand management plan. 

Schedule A, Green 
Energy Act, 2009 

6 7 Two or more public agencies may prepare a joint energy 
conservation and demand management plan.  

Schedule A, Green 
Energy Act, 2009 

7 7-8 The LGiC may, by regulation, require that public agencies 
consider energy conservation and demand management in 
their acquisition of goods and services and capital 
investments. 

Schedule A, Green 
Energy Act, 2009 

8 8 The Minister may enter into transactions, arrangements, or 
agreements as necessary to promote energy conservation and 
demand management. 

Schedule A, Green 
Energy Act, 2009 

9 8-9 The Government of Ontario shall adhere to the following 
principles: provide clear and transparent reporting of energy 
use and greenhouse gas emissions associated with 
government facilities; plan and des ign government facilities 
to ensure efficient use of energy; make environmentally and 
financially responsible investments in government facilities; 
and use renewable energy sources to provide energy to 
government facilities.  The Minister may, with approva l of 
the LGiC, issue directives establishing minimum 
environmental standards for new construction and 
renovations of government facilities.  

Schedule A, Green 
Energy Act, 2009 

14 10-11 No person shall offer for sale or lease an appliance or 
product which does not meet the prescribed efficiency 
standards. 

Schedule B, 
Electricity Act, 
1998 

5 18-19 The Minister may direct the OPA to procure reductions in 
electricity demand, and measures related to CDM.  Directive 
may dictate competitive/non -competitive natur e, pricing, 
and procedures for consultations with aboriginal peoples 
and other persons or groups affected by directive. 

Schedule D, 
Ontario Energy 
Board Act, 1998 

1 28 The Ontario Energy Board Act, 1998 is amended such that 
the objectives of the OEB include promoting CDM.  
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Schedule Section Page Summary  

Schedule D, 
Ontario Energy 
Board Act, 1998 

6 29-31 The OEB shall assess consumers, gas distributors, licensed 
distributors, the IESO, any other person prescribed by 
regulation, with respect to the expenses incurred by the 
MoEI in respect of its energy conservation programs. 

Schedule D, 
Ontario Energy 
Board Act, 1998 

7 31-32 The Minister may issue, with approval of the LGiC, 
directives to the OEB to establish CDM targets to be met by 
distributors and other licensees.  Licensees may be allowed 
to meet a portion of its CDM target by contracting with the 
OPA to meet its target through a province -wide program.  

Schedule D, 
Ontario Energy 
Board Act, 1998 

12 34 Rate orders are to take into account all activities as may be 
prescribed to meet the distributorõs obligations under the 
Electricity Act, 1998.   

10.5 Establishment of the Renewable Energy Facilitation Office  

Schedule Section Page Summary  

Schedule A, 
Green Energy 
Act, 2009 

10 9 Establishes, within the MoEI an office to be known as the 
REFO, with the objective to: facilitate the development of 
renewable energy projects; work with proponents and other 
ministries to foster development of renewable energy projects 
across Ontario and to assist proponents with satisfying the 
requirements of associated approval process and procedures, 
including providing information with respect to interactions 
with local communities; work with proponents to alert them 
to potential GoC requirements.  The REFO is to be supervised 
by the Renewable Energy Facilitator (REF). 

Schedule A, 
Green Energy 
Act, 2009 

11 9-10 The REF is authorized to collect and share information about 
the proponent of a renewable energy project across ministries 
for which the project is subject to approval.  Records relating 
to a renewable energy project of a proponent, provided or 
obtained by the REF or shared by the REF with another 
institution are deemed to be a trade secret and as such are not 
subject to disclosure under the Freedom of Information and 
Protection of Privacy Act.  

Schedule A, 
Green Energy 
Act, 2009 

12 10 The REF is required to preserve the secrecy of information 
obtained about proponents of renewable energy facilities.  
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10.6 Loss of local control  

Schedule Section Page Summary  

Schedule A, Green 
Energy Act, 2009 

4 6 The LGiC may designate a renewable energy project or 
source, as such a person is permitted to undertake activities 
with respect the designated project or source that would 
otherwise have been prevented by a municipal by-law, 
condominium by -law, encumbrance on real property, or an 
agreement. 

Schedule B, 
Electricity Act, 
1998 

14 22 Section 114 (1) of the Electricity Act, 1998 is amended to 
allow the LGiC to make regulations regarding the location, 
generating capacity, and interconnection of renewable 
energy facilities.  
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11 Appendix B: About London Economics International LLC  

London Economics International LLC (LEI) is a global economic, financial, and strategic 

advisory professional services firm specializing in energy, water, and infrastructure. The firm 

combines a detailed understanding of specific network and commodity industries, such as 

electricity generation and distribution, with sophisticated analysis and a suite of proprietary 

quantitative models to produce reliable and comprehensible results.  LEI participated in the  

birth and development of competitive electricit y markets worldwide. Its  market design 

experience dates back to the inception of the UK Pool, and encompasses the development of 

markets such as Victoria (Australia), California (US), and Ontario  (Canada). Today, this 

accumulated knowledge is leveraged to provide asset valuation, market design, price 

forecasting, and strategic advisory services to private investors, financial institutions, market 

entities, governments, and regulators around the world . 

Canadian experience 

LEI has extensive experience analyzing and advising on issues relating to Canadian energy 

markets. The firm has offices in Toronto and has worked extensively across Canada, from 

Vancouver to St. Johnõs.  In Ontario, the firm has in the past worked for both the OPA and the 

OEB, as well as testifying on behalf of clients before the OEB.  For private sector clients, LEI has 

exhaustively and repeatedly modeled wholesale energy markets in Ontario, advising on several 

acquisitions and refinancings.  The firm has similar depth of experience in Alberta, where it has 

testified on behalf of utilities before the Alberta Utilities Board, led the Electricity Industry 

Structure Review, advised on financing of new renewable assets, and modeled Pacific 

Northwest  markets. 

Renewable energy  

LEI provides a range of services associated with the renewable energy industry. This includes 

working with developers to value potential revenue streams from conventional market sources, 

renewable energy credits (RECs), and/or em issions offsets; advising private equity funds to 

craft investment plans targeted at ògreenó technologies; and counselling governments and 

regulators on creating policies which efficiently incentivize investment in renewable energy. 

Generation procurement: LEI has experience working with state and provincial authorities in 

the design of renewable energy procurement initiatives and with clients crafting their responses 

to solicitations.  The firm has examined or helped design renewable energy procurement efforts 

in Connecticut, Kentucky, Maine, the Pacific Northwest, and several Canadian provinces, 

addressing such issues as contract length, eligibility requirements, and pricing.  Respondents 

assisted by LEI include cogeneration, small hydro, and biomass producers. 

Biomass: LEIõs biomass-related experience extends across the value chain, including fuel 

supply, PPA negotiation, assessment of operating contracts, and project valuation.  LEI has 

provided asset management services for a private equity firm focused on biomass acquisitions.  
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LEI has compared numerous fuel contracts and fuel types, examined restart and retrofit 

programs, and managed biomass construction projects. 

Hydro:  For small hydro projects, LEI has performed a range of economic assessment tasks.  The 

firm has assisted in providing market analysis used to support financing.  Such engagements 

have involved projecting market revenues from energy, capacity, and RECs under multiple 

market and production scenarios.  LEI has also marketed RECs and output from small hydro 

projects on behalf of existing owners, obtaining bids, and negotiated PPAs.  Additional tasks 

included examining and negotiating operating contracts, reviewing FERC compliance, and 

seeking project synergies.  LEI has also assisted in examining and comparing the economic 

impact of differing financing proposals for small hydroelectric facilities.  

Solar: LEI has advised investors and developers of rooftop and ground mounted solar PV 

projects on issues including interconnection requirements and  costs, siting, financing, and 

technology choice. 

Wind:  For investors and developers of wind projects, LEI has forecast revenues under a variety 

of market, REC pricing, and wind scenarios.  LEI forecasts and market analysis have been 

incorporated into offe ring memoranda and used to underpin board level decision making 

processes. The firm has also advised developers of energy storage devices intended to be paired 

with wind projects.  

Biographies  

A.J Goulding: In his role as President of London Economics International LLC, A.J. manages a 

growing international consulting firm focused on finance, economic, and strategic consulting to 

the energy and infrastructure industries.  A.J. also serves as an adjunct professor at Columbia 

University, where he teaches a course on electricity market design and regulatory economics.  

With nearly two decades of experience in evolving electricity and natural gas markets, A.J.õs 

diverse background enables him to work effectively in both emerging markets and OECD 

countries.  In Nor th America, A.J. has been articulate in describing the new market relationships 

between wholesale power marketers, merchant plants, aggregators, and the existing investor 

owned utilities.  In emerging markets, A.J. has considerable experience dealing with the 

challenges of mixed private and public ownership, difficulties in creating credit -worthy 

distribution and retail entities, and the realities of line losses, unreliable fuel deliveries, and 

politicized labour relations.  AJ is currently leading LEI's mandate to write the renewable 

energy plan for the Kingdom of Saudi Arabia.   AJ received his M.A. in International Business 

from Columbia University, New York.  He also holds a B.A. in economics from Earlham College 

in Richmond, Indiana.  

Benjamin Grunfeld:   A Senior Consultant with London Economics International LLC , Ben 

provides analytical expertise and  strategic advice to governments, regulators, public and 

private power companies, and energy-related business ventures.  He works with clients to 

develop, evaluate, and implement business strategies that take advantage of opportunities 

within both their core and potential market spaces.  Ben has over five years of experience in the 
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Ontario electricity sector and has advised clients such as the Ontario Energy Board and the 

Ontario Power Authority on issues ranging from the Regulated Price Plan to the development 

of the Integrated Power System Plan. Recently he led the development and managed the 

construction of two biomass generation facilities in California.  Be n has also advised on 

numerous issues relating to the financing and development of renewable energy facilities in 

North America.  Ben holds a B.Sc. in Applied Mathematics and Electrical Engineering from 

Queenõs University, Kingston.  He is currently a candidate (expected June 2009) in the M.Sc. 

Management and Economics programme at the London School of Economics and Political 

Science, London, England. 

Neil Bush: Neil, also a Senior Consultant  with London Economics International LLC , is an 

experienced economist with diverse engagements at the World Bank and the Bank of England, 

involving analysis of the macroeconomic factors of international capital flows, and extensive 

work on Eastern Europe. He led negotiations with the Kosovo Government and other 

stakeholders in formulating a framework for a $1.3 billion foreign investment into the energy 

and mining industries. Neil was chief author of the World Bank Interim Strategy for Kosovo, 

2006-2007. He also worked on a number of other documents and publications, including a front -

page article in The Economist, while conducting research on international finance at the Chief 

Economistõs Office of the World Bank in Washington, DC. Neil holds a B.A. Honours in 

Philosophy, Politics, and Economics from Oxford University and  is a graduate of the London 

School of Economics and Political Science, London, England and Columbia University, New 

York, dual M.P.A. in Public and Economic Policy.  


