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FINDINGS AT A GLANCE 

This analysis is based on detailed operational and capital expenses provided by Ontario Power Generation 

(OPG). These included number of employees and employee salaries, primary contractors (with locations of 

businesses), goods and services required for the operation of the Pickering Nuclear Generating Station 

(Pickering Station), and ongoing capital expenditures. Below, we provide an overview of the results of the 

analysis. 
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Nuclear energy provides just under 60% of Ontario’s electricity needs. The 
nuclear industry is comprised of 180 companies and employs about 60,000 
people every year. 
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Pickering Station supplies enough power for 1.5 million homes each day, and 
represents 14% of Ontario’s electricity.   
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Continued operation of the Pickering Station over the next eight years is 
expected to contribute on average per year: 

 $1.54 billion to Ontario’s GDP;  
 

 Across all industry sectors, $788 million in gross operating surplus. Top 
5 sectors impacted are utilities, finance, construction, 
professional/scientific/technical, and manufacturing; 
 

 7,590 full-time equivalent (FTE) jobs per year across the entire 
economy, representing an average annual $748 million in wages. Over 
30% of non-utility jobs are for individuals with below median income, 
largely induced effects through retail and food trades; and 
 

 $290 million in government taxation revenues ($155 million in federal 
and $135 million in provincial). 
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If Pickering Station were to stop operating, the energy generation replacement 
would increase electricity costs in Ontario.  

As a result, households in the region could see on average a 0.2% to 0.8% 
decrease in housing affordability. 
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1.0 INTRODUCTION 

1.1 NUCLEAR POWER IN ONTARIO 

Nuclear energy plays a fundamental role in Ontario’s electricity system. It provides just under 60% of 

Ontario’s electricity need, as illustrated in Figure 1 (Ontario Energy Board 2016). Moreover, given its low 

environmental footprint, nuclear power is viewed as a clean, reliable, and low-cost form of energy (Table 

1). Currently, almost all of Canada’s commercial reactors are located in Ontario (World Nuclear Association 

2017).  

Figure 1 Ontario energy supply by source (Ontario Ministry of Energy 2017) 

 

Table 1 Energy supply and price by source, May 2016 (Ontario Energy Board 2016) 

 
Energy by Source 

 
% of Total Supply 

Total Unit Cost  
(Cents per kWH) 

Nuclear 58% 6.8 

Hydro 23% 5.7 

Gas 9% 14.0 

Wind 8% 13.3 

Solar 2% 48.1 

 

Not only is nuclear power a source of energy, as an industry, it is a contributor to Ontario’s economy. In 

Ontario, the nuclear industry is comprised of 180 companies and employs about 60,000 people every year 

(Ontario Ministry of Energy 2017).  
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1.2 PICKERING NUCLEAR GENERATING STATION 

The Pickering Nuclear Generating Station (Pickering Station) is located on the shore of Lake Ontario by 

Pickering, just east of Toronto. Composed of six CANDU (CANadian Deuterium Uranium) reactors, Pickering 

Station generates 3,100 megawatts, which supplies enough power for 1.5 million homes each day, and 

represents 14% of Ontario’s electricity (Ontario Power Generation 2017). 

The Pickering Station began operation in July 1971 with a single reactor. By 1986, the station had expanded 

with the addition of seven reactors, for a total of eight. Six of the eight reactors continue in operation today 

(Ontario Power Generation 2015). In February 2010, as opposed to a full refurbishment, OPG decided to 

spend $200 million on a fuel channel life management project to keep the reactors active for another ten 

years, prior to safe stating them (World Nuclear Association 2017).   

In January 2016, the Province of Ontario approved the plans to pursue continued operation of the Pickering 

Stations until 2024 (Ontario Ministry of Energy 2016). The extended activation of the reactors includes two 

reactors staying online until 2022 and four reactors staying online until 2024, after which they are expected 

to begin safe stating the power plant. Extending the operation of the Pickering Station ensures that a 

reliable source of clean energy is provided while Darlington Nuclear Generating Station and the initial Bruce 

Nuclear refurbishment are carried out (Ontario Ministry of Energy 2017). 

After operation of the Pickering Station ends, it will go into a long-term decommissioning process, which 

includes the layup and safe storage of the reactors. Employees of the Pickering Station could see future 

employment opportunities in the decommissioning process of the plant or at the Darlington Station. This 

period is not included in this analysis. 
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2.0 ANALYSIS 

2.1 PROJECT DATA AND METHODOLOGY 

The analysis of the contribution of the continued operation of Pickering Station to the Ontario economy is 

based on detailed operational and capital expenses provided by OPG. These included the number of 

employees and total employee salaries, primary contractors (with locations of business), goods and services 

required for the operation of the Station, and ongoing capital expenditures. 

The economic impact analysis of the continued operation of the Pickering Station was conducted using 

CANCEA’s Prosperity at Risk® (PaR) platform1. Using over 170 tables from Statistics Canada, including 

Statistics Canada input-output data (I/O), and over 56,000 Canadian Census dissemination areas, the 

Prosperity at Risk® platform takes into account the demand and supply of commodities across industry 

sectors and unifies it with demographics, labour force dynamics, government finances, private capital 

investment, and the interdependencies of production to allow for the economic impacts of the continued 

operation of the station to be quantified and forecasted. 

The economic impact of the continued operation of the Pickering Station on the economy can be divided 

into three main traditional effects – direct, indirect, and induced – and broader system effects 

 Direct Effects: The direct effects are the impacts directly involved in the operation of the station. 

This includes income and value of production of economic agents (i.e., workers and firms) directly 

involved in the operation of the station. These effects are considered to be the value-added to the 

Ontario economy due to the operation of the station.  For example, this could include the operation 

and maintenance employment associated with the station. 

 

 Indirect Effects: The indirect effects of operation are the economic impacts that arise through 

business to business interactions throughout the supply chain. In order for the agents in the direct 

effects to complete their work, they require supplies and materials that they must purchase from 

suppliers. This leads to a chain of expenditures in different sectors of the economy. The sector that 

receives the stimulus will purchase intermediate inputs, and the producers of those inputs will 

need to buy the raw inputs from other industries further upstream in the supply chain. These 

impacts are captured under indirect effects. 

 

 Induced Effects: Induced effects are the economic activity created through increased spending of 

those workers receiving incomes from the ongoing operation of the Pickering Station. However, 

induced effects can also occur due to reinvestment of business profits to expand capacity or 

replace depreciated capital stock (Heintz, Polin and Garrett-Peltier 2009). These purchases or 

                                                           
1 For an in-depth breakdown of CANCEA’s Prosperity at Risk® platform, please refer to “The Economic Impact of 
Canadian P3 Projects” and the recent report on Bill 148: Fair Workplaces, Better Jobs Act, 2017 (The Canadian Centre 
for Economic Analysis 2016, 2017).  
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activities can lead to further employment, wages, income, and tax revenue that reverberate 

throughout different industries. 

As the Prosperity at Risk® platform is an agent-based, event-driven microsimulation platform, it is capable 

of capturing the direct, indirect, and induced contributions of the continued operation of the Pickering 

Station to the Ontario economy, as well as identifying the contribution at different regional levels. By 

incorporating household behavior, industry and firm behavior, and federal and provincial tax rates, 

Prosperity at Risk®  is capable of providing the economic impact of the continued operation of the Pickering 

Station across different economic indicators such as GDP (real and nominal), employment, wages, 

government revenue, and household income. 

Furthermore, Prosperity at Risk® also captures the “system impacts”, which take the broader impact of 

operations into consideration.  

 System Effects: System effects are the broadest category of effects. They focus on how the asset 

(i.e., Pickering Station) is used and how this use changes behavior and/or the states of residents 

and the community. For example, in terms of the Pickering Station, could have implications on the 

affordability of housing in the region due to the replacement cost of electricity if the station were 

not in operation. Through its integrated platform, Prosperity at Risk (PaR) is capable of measuring 

these impacts. 

In addition to internal model validation, the output from the Prosperity at Risk® platform is regularly tested 

against the results other models. Cross model validation ensures Prosperity at Risk® is producing baselines 

that are in accordance with other models. Key models include: 

 Public sector forecasts including Ontario MOF (e.g., population and GDP); and 

 Private sector forecasts including major Canadian banks. 

 

For more information on the Prosperity at Risk® platform and its applications, please refer to CANCEA 

(2017). 

 

2.2 KEY ASSUMPTIONS 

In order to perform the analysis several assumptions are required about the evolution of Ontario’s 

economy. The first is that there will be no significant changes to the structure of Ontario’s economy over 

the duration of the analysis and that input/output industry data used remains valid. This includes industry 

supply chains, import/export markets, and consumer consumption behaviour. This includes the rate at 

which people spend money that they earn. Secondly, it does assume economic activity diffuses across the 

province at a rate proportional to geographic proximity without bias for any particular company within a 

sector, or along any particular transportation corridors. 

Finally, the analysis considers only the duration of the extension, and does not include any additional 

benefits or costs which may accrue after 2024. 
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3.0 RESULTS 

3.1 INDUSTRY IMPACTS 

The continued operation of the Pickering Station over the next eight years is expected to contribute an 

average of $1.54 billion per year to Ontario’s GDP.  Although the Pickering Station’s economic influence 

extends to all sectors of the province, the bulk of the economic activity is directly associated with the 

operation of the station. Figure 2 shows the top 15 sectors impacted by the Pickering Station. Furthermore, 

the largest contribution to GDP is in Durham region, just under 70% of the average annual GDP contribution 

occurs in the Durham region. A third of the contributions comes from regions outside Durham, led by 

Toronto (11%), and then York (5%). 

 

Figure 2 Average annual GDP contribution by sector ($Millions) 

 

Figure 3 illustrates the average annual GDP per capita contribution to the Ontario economy in the 

manufacturing and the accommodation and food services industries. The economic contributions are felt 

differently across the province. For example, the operation of the station requires manufactured goods and 

services, some of which increase employment in south-western Ontario (left), while household income 

supported by the station allow greater tourism to Muskoka and Niagara (right). 
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Figure 3 Average annual GDP per capita contribution in Manufacturing and Accommodation 
and Food Services industries ($/person)  

 

Across all industry sectors, the continued operation of the Pickering Station is estimated to contribute an 

average annual $788 million in gross operating surplus (GOS) through to 2024. Furthermore, the increased 

GOS and wages are estimated to generate an average of $155 million per year in federal government tax 

revenue and $135 million per year in provincial government tax revenue. Of this, 76% is personal income 

tax, 13% is from consumption taxes (HST), and the remainder are corporate taxes. 

3.2 JOBS AND INCOMES 

Over the next eight years, continued operation of the Pickering Station could generate an average of 7,590 

full-time equivalent (FTE) jobs per year, representing an average annual $747 million in wages. Figure 4 

highlights the employment impact of the continued operation of the Pickering Station by region.  
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Figure 4 Average annual total jobs per 1,000 people by region 

 

The 7,590 jobs arise from direct employment at Pickering, indirect employment at suppliers, and induced 

spending from wages earned by individuals across all industries.   

Depending on the distribution of dual incomes at the same household, between 4,500 and 7,590 

households could be affected.  In terms of average annual jobs supported by the Pickering Station, the 

largest number are in Durham (2,700), followed by Toronto (1,700) and Peel (750). Figure 5 provides the 

annual number of jobs supported by the Pickering Station over the next eight years. Similar to GDP, the 

largest contribution relates directly to utilities, followed by retail trade and administrative and support, 

waste management and remediation services. 
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Figure 5 Annual contribution of jobs by sector from direct, indirect, and induced economic 
activity 

 

 

In addition to the high income jobs directly at the Pickering Station, over 30% of non-utility jobs are for 

individuals with below median income2, largely induced effects through retail and food trades.  

Furthermore, as evident in Figure 6, the majority of below median income jobs are in Toronto, followed by 

York and Peel. 

                                                           
2 Based on an individual median income of $35,000. 
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Figure 6 Average annual contribution to jobs by income level 

 

 

3.3 ELECTRICITY PRICES AND SHELTER AFFORDABILITY 

The Pickering Station provides an estimated 14% of Ontario’s energy supply. If the station were to stop 

operating, this energy generation would need to be replaced with other sources of electricity that could be 

more expensive. Table 2 provides an overview of the assumptions used in determining the change in 

electricity prices given the ceasing of operation at the Pickering Station. 

Table 2 Replacement electricity cost  

  Low Scenario High Scenario 

Price of Replacement Electricity (cents per KWH) 9.0 15 

Average Resulting Electricity Price (cents per KWH) 7.3 8.1 

% Increase 4.0% 16% 

 

Increasing electricity costs could result in changes in housing affordability, as measured by CANCEA’s 

Shelter Consumption Affordability Ratio (SCAR) index3. Figure 7 illustrates the range of possible outcomes 

on affordability given changes in electricity price. However, according to the high and low scenarios 

                                                           
3 For more information on the SCAR index, please refer to CANCEA’s report on understanding the forces driving shelter 
affordability issues in Ontario and the GTHA (The Canadian Centre for Economic Analysis 2017). 
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outlined above, if the Pickering Station were to halt operation, households in the region could see a 0.2% 

to 0.8% increase in their SCAR (which means a decrease in affordability). 

Figure 7 Replacement electricity and change in SCAR 
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4.0 CONCLUSIONS 

The continued operation of the Pickering Nuclear Generating Station contributes significantly to Ontario’s 

economy, not just in Durham Region, but across the province and the different industries. Over the next 

eight years of operation, the Pickering Station is estimated to contribute to the Ontario economy an 

average annual: 

 $1.54 billion in GDP; 

 7,590 FTE jobs, associated with $747 million in wages; 

 $788 million in gross operating surplus; and 

 $290 million in tax revenue for the federal and provincial governments. 

Furthermore, if the Pickering Station were to stop operation, this could result in between a 4-16% increase 

in electricity costs (due to replacement electricity at higher costs), which could increase SCAR (and 

therefore decrease affordability) by 0.2-0.8% across the province. 
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APPENDIX B. SUPPLEMENTAL RESULTS 

Figure 8 Annual GDP contribution by sector ($Millions) 

 

Figure 9 Average annual wages and jobs contribution by industry 
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Figure 10 Annual jobs contribution by region 
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Figure 11 Annual wage contribution by region 
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Figure 12 Labour dependence of industry: average labour input per unit of output per sector 

 

 

 

Figure 13  Average household spending on goods and services by sector 
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Figure 14 Demand response4 

 

                                                           
4 To produce one unit of the goods or services (each row), the figure shows how much each industry must produce. 
Note that imports are not shown in this figure. 
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Figure 15 Regional proximity5 

 

  

 

                                                           
5 The proximity coefficients influence the diffusion of economic activity across the province. The Darker cells indicate 
nearby regions with greater likelihood of economic interactions occurring between them. 


