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Details of 
Forecast 

Drivers & 
Assumptions Methodology Summary 

This module will walk you through the steps for developing the demand forecast. 
It outlines forecast energy use by sector and end use, and highlights changes 
that are affecting electricity demand 
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Summary 

•Gross Demand Forecast
•Uncertainties
•Sector Energy Demand



2013 LTEP Gross Demand Forecast 

• The gross demand forecast presents the expected electricity demand 
before the impacts of codes and standards, conservation policies and 
programs are considered 

• The demand forecast is developed on an end-use basis to provide insight 
into how and when customers use electricity, support detailed generation 
and transmission planning, and provide insight into conservation planning 

• The demand forecast has been rebased to 2011, meaning that the gross 
demand is set equal to the net demand for that year. The success of past 
conservation efforts have been included in the rebasing and the increments 
in demand and conservation savings are considered each year beyond 
2011 

• The demand forecast includes consideration of how customers will change 
their electricity use in response to changing electricity prices, technological 
change and changes from market transformation. These give rise to 
decreased demand that is expected to occur without further market 
intervention   
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• Forecasted electricity values are taken back to the generator level, which accounts for
transmission and distribution losses.  Historical values are corrected for weather and for
embedded generation in the distribution system, which is not visible to the IESO markets but
contributes to meeting demand. The embedded generation value for 2011 is 2.4 TWh. This
represents known contracted generation.  2011 is used as the base year moving forward.

2013 LTEP Gross Demand Forecast (based in 
2011) 



Data Tables for 2013 LTEP Gross Demand Forecast 
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Forecasted electricity values are taken back to the generator, which accounts for transmission and 
distribution losses. 
The 2011 base year value is weather corrected and includes 2.4 TWh of embedded generation 
added to IESO measured demand. 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

Energy, TWh   143.6   145.0   144.1   143.9   144.6   146.9   146.9   149.1   152.4   155.0   157.1 

Peak, MW   23,837   24,028   24,042   24,097   24,275   24,579   24,665   25,024   25,511   25,805   26,174 

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 

Energy, TWh   158.2   159.7   162.0   163.8   166.0   168.7   171.3   173.5   176.1   178.7   181.3 

Peak, MW   26,368   26,607   26,907   27,259   27,596   28,041   28,367   28,766   29,167   29,539   29,944 



Uncertainties 

• Several factors that could significantly impact the forecast are:
Upside uncertainties:

– lower than expected response to prices
– resurgence of the industrial sector
– “new” as yet unidentified uses of electricity
– commercial data farm/server growth greater than expected
– adoption of grow lights in agricultural applications

Downside uncertainties: 
– greater than expected response to higher electricity prices leading to greater efficiency uptake
– dramatic cost decrease of new efficient technologies, leading to increased uptake by the market
– movement toward smaller residential dwellings
– decline of electricity-intensive industries
– softening of commodity prices, leading to decreased industrial output
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Methodology Highlights 

• The production of the OPA’s gross demand forecast utilizes an estimation of
annual electricity demands by the residential, commercial/institutional and
industrial sectors. This is done through a detailed accounting of all the
current uses of electricity by these sectors as well as how those uses will
change over time.

• Two main factors influence the change in demand over time: (1)
demographic and economic drivers such as changes in household
formation, commercial floor space, industrial output and (2) energy price
and the influence price has on the choice of appliance or equipment
purchased and installed.

• The OPA utilizes independent economic forecasts to assist in developing
the forecast drivers

• Gross electricity demand estimates are developed with the aid of the OPA’s
End-Use Forecaster Model (EUF) which carries out this analysis at the end-
use level.  The term “end use” refers to the service provided, such as air-
conditioning, motive power, lighting or refrigeration.
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Methodology Highlights (cont’d) 

• EUF tracks equipment and building stocks over time and simulates technology
acquisition in the economy.  Equipment stock changes because of new additions as
well as by the replacement of retired equipment at the end of its lifespan.

• The choice of which equipment is bought and installed is influenced by the energy
costs to operate the equipment as well as the initial capital cost at purchase.  Non-
financial factors influence choice as well.

• Annual sectoral and gross electricity demands are developed for each of the 10 IESO
zones and transformed into gross hourly demand values using end-use level hourly
load shapes.  A load shape characterizes the variation in the electricity consumption
of a given end use as a function of time and recognizes changes throughout the day,
weekday and weekend, and across the year. For example, residential air conditioning
is consumed primarily in the hot summer months, refrigerators are plugged in 24/7,
and some industries have a 2 shift while others have a 3 shift operation.

• The resulting gross forecast is produced at the zonal, sectoral and end-use level, on
an hourly basis for the 20 year forecast period.

• An overview of the process is provided in the next slide.
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Process For Developing the Demand Forecast 
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Overview of Module 2 
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Impact on 
Demand 
Forecast 

Demand 
Response 

Energy 
Efficiency 

This module will walk you through the steps for integrating conservation into the 
demand forecast. It provides detail of results achieved to date and forecasts of 
savings required to meet the target outlined in LTEP.  A new framework is being 
developed for the delivery of conservation that will outline more detail on 
conservation plans  



Energy Efficiency 
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Impact on 
Demand 
Forecast 

Demand 
Response 

•Targets 
•Current Capacity 
•Codes, standards and programs 
required 

Energy 
Efficiency 



LTEP 2013 Conservation Goals 

• Longer term conservation target of 30 TWh in 2032 of electricity 
consumption reduction. 

• Electricity consumption reduction will be achieved through a 
combination of: 
– Codes and standards 
– Energy efficiency programs 

• Demand response is to meet 10% of peak demand by 2025, 
resources include:  
– Existing demand response programs 
– New DR resources to be developed 
– Time-of-use rate 
– Industrial Conservation Initiative 
– Dispatchable customer loads under contract in the market 
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Basis of Projections for Electricity 
Conservation 

• Conservation target of 30 TWh in 2032 are savings achieved between 2005 
and 2032. 

• The forecast amounts of electricity reduction in each year are indicative of 
current assessment of potential. They do not represent targets. The 
Achievable Potential study is underway and expected to be completed the 
first quarter of 2014.  

• Codes and standards forecasts are developed based on technology and 
building code improvements. 

• The balance of the savings are the subject of planning and future programs.  
• To ensure programs are cost effective, a combination of the Total Resource 

Cost Test, the Program Administrator Cost Test and a hurdle rate will be 
used to screen program designs. 

– Cost effectiveness tests compare the cost of acquiring savings to the benefits 
realized by those savings 

• Progress will be reported on in the Ontario Energy Report. 
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Energy Efficiency Achieved to Date 

• From 2006 to 2012, codes and standards, OPA conservation programs, and non-
OPA programs and activities have contributed a total of 7.6 TWh of savings in 2012.  
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Note: Other Influenced is the electricity savings from conservation activities by organizations and programs 
not funded by the OPA. Examples are federal government programs and gas utilities’ programs.  

2006 2007 2008 2009 2010 2011 2012
Demand Response and Pre-2008 

Customer Based Generation 0.0 0.0 0.0 0.1 0.2 0.1 0.1

Other Influenced 1.2 2.5 2.6 2.7 2.9 2.9 3.0
Energy Efficiency Programs 0.4 0.9 1.2 1.7 1.9 2.6 2.9
Codes and Standards 0.0 0.1 0.2 0.3 0.5 1.0 1.6
Total 1.6 3.5 4.0 4.9 5.4 6.5 7.6
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Potential Electricity Savings from Future 
Codes and Standards 

• Analysis of codes and standards savings is based on expected 
improvement in energy efficiency anticipated through the regulation 
of building codes and product and appliance standards. 

• Codes and standards (C&S) are an effective means to deliver 
energy efficiency at no ratepayer cost and with broad reach and a 
high level of certainty when forecasting results.  

• Majority of C&S savings will come from commercial and residential 
sectors. Industrial savings are assumed to be negligible because of 
the minimal efficiency improvement in motors, the largest end use 
in this sector.  

• Forecast of codes and standards savings provides insight into the 
level of energy efficiency that can be achieved from regulation and 
indicates the level of other program effort that will be required to 
meet or exceed targets.  
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More Details about Future Codes and 
Standards  

• Commercial Codes: 
– The estimate of savings is calculated by comparing the codes forecast case to 

the reference case.  
– The Ontario Building Code requires new buildings to be built to a certain energy 

efficiency level. 
– The Ontario Building Code references the ASHRAE 90.1 standard. 
– A series of reduction factors for lighting, ventilation and space cooling was 

estimated based on ASHRAE long-term reduction target. The codes forecast 
assumes that building systems are built to achieve this reduction target.  

• Residential Standards: 
– The Minimum Energy Performance Standards requires all products sold to 

comply with a minimum energy efficiency level. 
– When products with lower efficiency are retired, new products are distributed 

among remaining available efficiency levels.  
– The reference case distributes stock as if regulations were frozen at 2005 levels. 

The standards forecast case includes distribution of stock across higher 
efficiency levels. The difference in electricity use between the two is the estimate 
of savings due to standards. 
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Energy Efficiency from Future Conservation 
Programs 

• Incentive and information based programs, funded by electricity 
rates, provide savings that contribute to meeting the LTEP 
conservation target.  

• The saving estimate is informed by past program performance and 
the most up to date understanding of the key opportunities for 
energy savings. 

• As programs are delivered and new programs developed, greater 
understanding of the savings opportunities by sector, end use and 
region will be developed. 

• The government, in co-operation with LDCs and energy agencies, is 
developing a new conservation and demand management 
framework. The new framework starting in 2015 will lay out the 
details of conservation savings for the next period. 
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Historical and Target Electricity Consumption 
Reduction 

10 

• Savings with 2005 as the reference year. 

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
Forecasted savings from future programs 1.0 2.5 3.3 4.8 5.9 7.2 8.7 10.4 10.9 12.0 13.1 14.7 15.5 16.4 16.8 17.5 18.0 18.7 19.3 20.0
Historical program persistence (2006-2012) 1.6 3.4 3.9 4.6 5.0 5.5 6.0 5.9 5.8 5.5 4.1 3.0 2.3 2.2 1.8 1.6 1.4 1.3 0.5 0.5 0.4 0.3 0.2 0.1 0.0 0.0 0.0
Codes and Standards (forecasted savings) 0.2 0.2 0.5 0.9 1.0 1.9 2.6 3.0 3.7 4.0 4.1 4.4 4.7 5.1 5.8 6.4 7.1 7.7 8.2 8.6
Codes and Standards (existing savings) 0.0 0.1 0.2 0.3 0.5 1.0 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
LTEP 2013 total energy savings 1.6 3.5 4.0 4.9 5.4 6.5 7.6 8.6 10.1 10.9 11.3 11.4 13.0 15.1 16.7 17.8 19.0 20.1 21.2 22.3 23.5 24.6 25.7 26.9 28.0 29.1 30.2
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Peak Demand Reductions (in MW) Associated with 
Electricity Consumption Saving Targets (in MWh) 

• Forecast peak demand reductions are estimated from gross peak and net peak (see slides 15 & 16) 
• Peak demand savings from time-of-use are additional, which is included on the chart on slide 16.  
• Dispatchable DR resources are considered separately.  
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2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
EE (historical and future programs) 1248 1435 1528 1662 1575 1752 2022 2321 2357 2470 2636 2865 2985 3125 3224 3378 3444 3556 3720 3880
Codes and Standards (existing and forecast) 373 386 413 505 525 639 777 876 984 1039 1056 1128 1176 1244 1398 1537 1647 1768 1879 1988
Total 1621 1820 1942 2167 2099 2391 2799 3197 3341 3509 3693 3993 4160 4369 4622 4915 5091 5324 5599 5868
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Energy 
Efficiency 

Impact on Demand Forecast 
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Demand 
Response 

•Energy (TWh) 
•Peak Demand (MW) 

Impact on 
Demand 
Forecast 



Developing a Net Demand Forecast 

• The gross demand forecast (see Module 1) describes the energy and peak 
demand for electricity before incremental conservation is considered. 

• The LTEP 2013 conservation target of 30 TWh will be subtracted from the 
gross energy demand. The result is the net energy demand.  

• The net demand forecast is the amount of electricity demand that will need 
to be served by generation, transmission and distribution. 
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Gross Energy 
Demand (TWh) 

Net Energy 
Demand (TWh) 

Gross Peak 
Demand (MW) 

Subtracting Energy Efficiency Savings 

Net Peak 
Demand (MW) 

Applying Load Profiles 
Applying Load Profiles 
& 
Considering TOU Impact 



Gross and Net Energy Demand Forecasts 
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Peak Demand and Peak Demand Savings 
Estimate 

• Gross peak demand is represented by an hourly gross demand forecast.  
• Net peak demand is represented by an hourly net demand forecast.  
• The difference of the two is the estimated peak demand savings. Demand reduction 

from DR resources is considered separately.  
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Gross Energy 
Demand (TWh) 

Net Energy 
Demand (TWh) 

Gross Peak 
Demand (MW) 

Subtracting Energy Efficiency Savings 

Net Peak 
Demand (MW) 

Applying Load Profiles 
Applying Load Profiles 
& 
Considering TOU Impact 

Peak Demand Savings  

Codes and Standards 

Energy Efficiency Programs 

Time of Use 



Gross and Net Peak Demand Forecasts 
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• 2005 is the reference year.  
• Peak demand savings are from C&S, EE programs, and TOU.  
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