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Overview
The National Energy Board (NEB or the Board) has a long history of providing energy supply and demand projections to Canadians. The first long-term energy supply and demand report was published in 1967. Recently the Board released Canada’s Energy Future: Reference Case and Scenarios to 2030 in November 2007, and an update to the Reference Case in 2009, entitled the 2009 Reference Case Scenario: Canadian Energy Demand and Supply to 2020. The Board is currently undertaking analysis for the next projection, set to be released in late 2011.

To understand energy demand, it is important to understand the factors and trends that influence it. Canada’s current energy use patterns result from a variety of factors including economic growth, energy prices, climate, geography, abundant natural resource endowments, industrial structure, available technology and consumer tastes and preferences. Some of these characteristics are structural and cultural, built into society over a long period and cannot be quickly changed. Others are natural characteristics Canadians have no control over.

The factors that influence demand are themselves highly variable and difficult to predict. To account for this uncertainty in its long-term projections, the Board has utilized scenarios and sensitivities to offer a range of possible outcomes. Canada’s Energy Future (2007) featured a Reference Case and three long-term scenarios. In the scenarios, which are self-contained stories about how the future could unfold, all key assumptions were subject to change. This includes energy prices, economic growth, international trade, consumer behaviour, technology, and government policies and programs. The 2009 Reference Case Scenario (2009) updated the Reference Case, and also captured uncertainty in energy prices by offering high and low price cases as well. The next instalment of the energy futures work, due late 2011, will also take a sensitivity-based approach. It is slated to account for uncertainties in energy price and economic growth with high and low energy price cases as well as high and low economic growth cases.

The scenario and sensitivity analysis accounts for variation in almost all of the factors that influence energy use, either directly or indirectly. However there is one key exception: weather.  The NEB projections described above all carry on historical average weather patterns into the future. Weather can have an important influence on the energy demand for space heating and cooling in the residential and commercial sectors. 

The assumption of constant weather patterns is common in long-term energy demand projections. However, varying this assumption is interesting from a modeling perspective for a variety of reasons. Key research questions include:

·  Weather is a key factor in the Board’s short-term Summer and Winter Energy Outlooks.
 But how do changes in weather patterns influence energy demand projections  in the longer term?

· What is the risk to the energy demand projections  if the average weather assumption does not hold true?

· With respect to their influence on energy demand, how do fluctuations in weather compare to fluctuations in other key variables, such as energy prices?

This paper will address these questions through a series of sensitivity cases based on weather. Like the price and economic growth cases the Board is undertaking in its next long-term supply and demand projections (and the price cases in the 2009 Reference Case Scenario), these cases will hold all other assumptions constant, only varying the key variable (in this case, weather).
Methods
The National Energy Board employs a suite of models to create the energy supply and demand projections found in Canada’s Energy Future and the 2009 Reference Case Scenario.  These include: a comprehensive supply and demand model (ENERGY2020), macroeconomic projections provided by Informetrica Limited, and a variety of in-house models. 

Results
For the case of the 2009 Reference Case, Table One illustrates the results from estimating seven cases. The Reference Case, High Price Case, and Low Price case were part of the 2009 Reference Case Scenario report. The “Degree Day High (10%)” and “Degree Day High (5%)”  cases reflect Reference Case assumptions, the only difference being that the model parameter which measures difference from the average level of degree days (both heating and cooling) is set to ten and five per cent higher, respectively, compared to the Reference Case. The “Degree Day Low (10%)” and “Degree Day Low (5%)” cases are defined analogously.

Table One: Degree Day Sensitivity Results
	Case
	Space Heating Demand in 2020 (Residential and Commercial, Petajoules)
	Difference from Reference Case (per cent)
	Space Cooling Demand in 2020 (Residential and Commercial, Petajoules)
	Difference from Reference Case (per cent)

	Reference Case
	1592
	n/a
	175
	n/a

	High Price Case
	1485
	-6.7%
	165
	-5.5%

	Low Price Case
	1708
	7.3%
	184
	5.0%

	Degree Day High (10%)
	1685
	5.9%
	180
	3.2%

	Degree Day High (5%)
	1639
	2.9%
	178
	1.6%

	Degree Day Low (10%)
	1499
	-5.9%
	169
	-3.2%

	Degree Day Low (5%)
	1546
	-2.9%
	172
	-1.6%


As projections for the 2011 instalment of the NEB’s energy futures work are currently under development, preliminary results for the reference case, price cases, and economic growth cases are not available at this time. However, as these become available this analysis will be extended to the newer projections as well.
Conclusions

The results in Table One illustrate that the projected weather assumptions do have a significant impact on the Board’s energy demand projections. The impacts are symmetric; for example, a five per cent increase in degree days from the average year results in a 2.9 per cent increase in space heating energy demand, while a five per cent decrease from the average degree days leads to a 2.9 per cent reduction in space heating demand. Also, space heating demand is projected to have a greater response to the change in degree days than space cooling.

Table One shows that the demand response to the price change cases (High Price Case and Low Price Case) for both space heating and cooling are greater than the five or ten per cent degree day cases. For example, 2020 space heating demand in the Low Price Case is 7.3 per cent greater than the Reference Case, while in the ten per cent degree day case it is 5.9 per cent higher than the Reference Case. Therefore, the risks to the demand projections associated with weather (the five and ten per cent variation in degree days) fall within the range of the variation caused by the high and low price sensitivities.
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� The Board’s latest Summer and Winter Energy Outlooks are available at: � HYPERLINK "http://www.neb-one.gc.ca/clf-nsi/rnrgynfmtn/nrgyrprt/nrgytlk/nrgytlk-eng.html" �http://www.neb-one.gc.ca/clf-nsi/rnrgynfmtn/nrgyrprt/nrgytlk/nrgytlk-eng.html� 





