Canada’s Energy Outlook - Energy Futures 2016
The National Energy Board’s (NEB or Board) Energy Futures series
 is the only publicly available Canadian long-term energy outlook covering all energy commodities and all provinces and territories. The analysis applies economic and energy modeling to provide a rigorous examination of the drivers of the energy system such as consumer behavior, the economy, prices and energy production. A credible baseline is an important part of having an informed energy and climate dialogue. 
The projections in the Board’s latest outlook
, published in October 2016, suggest that energy use, including energy derived from fossil fuels, increases but at a slower pace compared to the last 25 years. Crude oil production continues to grow but the oil price is a key uncertainty for future growth. Recent policies that target the electricity sector have a large impact, with considerable growth in renewables. By 2040, coal-fired generation accounts for a very small part of Canada’s electricity mix.

The following paper provides an overview of the methodology employed to develop the Energy Futures projections, followed by an overview of the results from the latest report.

Methodology
Energy Futures includes long-term projections for Canadian energy supply and demand. These projections are the result of a modeling system consisting of several interactive components (or modules) which produce integrated, future Canadian energy trends. Figure 1 outlines the modeling system.
Figure 1: Model Flow Chart
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Model Components

· Energy Prices: The starting point for Energy Futures analysis is the development of benchmark crude oil and natural gas price assumptions. These assumptions are based on a survey of projections by other forecasting agencies including the International Energy Agency and the U.S. Energy Information Administration, complemented by internal analysis. It is important to note that these assumptions are not predictions of future crude oil and natural gas prices, but necessary inputs for the analytical process.

· Oil Supply: This module provides crude oil production projections for the various regions and crude types in Canada, based on the price assumptions. It includes an oil sands module, and non-oil sands deliverability module for western Canada, and analysis of other regions in Canada.

· Gas Production: This module estimates the production of natural gas throughout Canada. The module relies upon the oil and natural gas price assumptions as well as the crude oil production estimate from the oil supply module. The module includes the Western Canadian Sedimentary Basin natural gas deliverability model, as well as project specific analysis for other producing regions such as off-shore Nova Scotia.

· Macroeconomics: Update 2016 macroeconomic projections for each of the scenarios were provided by Centre for Spatial Economics (C4SE). C4SE developed unique projections of key macroeconomic indicators such as gross domestic product, exchange rate, and industry gross output for each of the Update 2016 scenarios, based on the price assumptions and output of the NEB’s supply and demand models.

· Demand and Electricity: The demand and electricity projections are developed using ENERGY2020: a detailed energy model created by Systematic Solutions Incorporated. It creates projections for energy demand and electricity generation based on historical energy data for parameters such as supply, demand, economic growth, efficiency, prices, and investment.

· Natural Gas Liquids: This module provides a modeling framework with estimates of NGL supply and demand in Canada. The module simulates four categories of liquids: ethane, butane, propane, and pentane plus. For each liquid, the module provides estimates of production, supply and demand at the individual provincial/territorial level.

· Refinery Balances: This module estimates the disposition of crude oil throughout Canada. Specifically, it reconciles estimates of supply with demand and exports of heavy and light crude oil. It also tracks refinery feedstock requirements and sources within Canada’s major refining regions.

· Coal: This module estimates the production and disposition of coal in Canada. The module relies upon energy demand data from ENERGY 2020, historical production data from Natural Resources Canada, and information on proposed coal mining projects.

Consultations
In addition to employing rigorous modelling tools, Energy Futures has a strong consultative element. While developing projections, NEB staff meet with various energy experts and interested stakeholders, including representatives from industry and industry associations, government, non-governmental organizations and academia to gather input and feedback on the preliminary projections. The information obtained from these consultations helps to shape the key assumptions and final projections.
Results: Canada’s Energy Future 2016: Update

The projections presented in Canada’s Energy Future 2016: Update (Update 2016) are a baseline for discussing Canada’s energy future today and do not represent the NEB’s predictions of what will take place over the next 25 years. The projections are based on assumptions which allow for analysis of possible outcomes. Any assumptions made about current or future energy infrastructure or policy developments are strictly theoretical and have no bearing on the regulatory proceedings that are, or will be, before the Board.

Detailed data tables supporting the discussion in all recent Energy Futures reports are available in online Data Appendices
.

The key findings of Update 2016 are outlined below:

1) Update 2016 includes several recently announced climate policies. Future climate action remains a key uncertainty to the projections.

2) Energy use, including energy derived from fossil fuels, increases but at a slower pace compared to previous outlooks.

3) The crude oil price assumptions in Update 2016 are lower to reflect recent market developments, resulting in lower crude oil production projections.

4) The electricity sector adds new wind, solar, hydro, and natural gas-fired generation to accommodate demand growth and replace coal-fired generation.
Climate Policies

Canada’s climate framework is still evolving. While some recently announced climate policies are included in the projections, many are not. Sufficient information is required to reliably factor new programs or policies into the economic and energy modelling underpinning this analysis. As these announced policies and action plans develop, they have potential to significantly impact the outcomes of upcoming editions of Energy Futures. Given that more than 80 per cent of Canada’s greenhouse gas (GHG) emissions are related to the consumption and production of energy, future climate policies are a key uncertainty for these projections. 
The projections in Update 2016 do not model targets or goals, but rather the policies in place to achieve them. Canada’s target of reducing GHG emissions by 30 per cent from 2005 levels by 2030 is not explicitly modelled in this analysis.

Energy Use

Total end-use energy consumption in the Reference Case increases by 13 per cent over the 25 year projection period, reaching nearly 13 000 petajoules (PJ) by 2040. The annual average growth rate of 0.5 per cent is considerably slower compared to the previous 25 years, when consumption increased by 1.3 per cent per year.
Fossil fuel use in Canada also grows over the projection period. Including energy used to generate electricity; fossil fuel energy use increases from just over 10 000 PJ in 2015 to about 11 300 PJ in 2040, or an average increase of 0.5 per cent per year. While fossil fuel use increases, the mix of fuels becomes less GHG-intensive, as the share of coal consumption decreases. 
The results of Update 2016 imply that energy-related GHG emissions increase over the projection period. It is likely that additional actions beyond those included in Update 2016 are required for Canada to achieve its international targets related to climate change. Upcoming Energy Futures editions could contain considerably different fossil fuel consumption projections as additional details about announced policies and action plans become available.
Crude Oil Production

The price of crude oil is a key driver of the Canadian energy system. The Reference Case Brent crude oil price increases from US$45 per barrel (bbl) in 2016 to US$68/bbl in 2020 in inflation adjusted terms. After 2020, the price gradually rises to US$90/bbl by 2040.
In the Reference Case, Canadian crude oil production increases from 639 thousand cubic metres per day (103m3/d), or four million barrels per day (4.0 MMb/d) in 2015 to 900 103m3/d (5.7 MMb/d) in 2040, a 41 per cent increase. This increase is driven primarily by a 72 per cent increase in oil sands production, which reaches 691 103m3/d (4.3 MMb/d) by 2040, up from 402 103m3/d (2.5 MMb/d) in 2015. A majority of this growth is in in situ oil sands production. 
Electricity Sector

Canada benefits from a very low carbon electricity system. Over 80 per cent of electricity generated in 2015 was derived from non-fossil fuel sources, the majority of which was hydroelectric power. While hydro generation continues to be the dominant source of electricity in Canada, the declining cost of renewables and increasing regulations on coal-fired generation continue to reduce the GHG intensity of the electricity system over the projection period.
Electricity generated from coal, a GHG-intensive power source, drops to 10 per cent of current levels by 2040. Federal regulations result in the retirement of many coal facilities and this trend is accelerated by the planned phase-out of coal in Alberta by 2030. More than one third of all coal consumed in Canada in 2040 is used by facilities in Saskatchewan that are enabled with carbon capture and storage (CCS) technology.  In total, coal-fired generating capacity declines to 1.8 gigawatts (GW) by 2040, over eight GW less than in 2015. 
To replace declining coal generation and accommodate new electricity demand growth, considerable natural gas, wind, solar, biomass, and hydro capacity is added over the projection period. Hydroelectric capacity increases by nine GW, or 12 per cent from 2015 to 2040. Combined, wind, solar, and biomass capacity more than doubles over the projection period, adding 17 GW of generating capacity by 2040. Natural gas is increasingly used as a baseload power source, particularly in Alberta and Saskatchewan, with net capacity increasing by 17 GW from 2015 to 2040.
Conclusion

The NEB’s Energy Futures series provides a rigorous examination of the drivers of the energy system.  Through use of well-developed economic and energy modeling tools, it provides a credible baseline for an informed energy and climate dialogue in Canada. It provides insights into the broad and complex interactions across Canada’s energy system. 
� Canada’s Energy Future – Index: � HYPERLINK "http://www.neb-one.gc.ca/nrg/ntgrtd/ftr/index-eng.html" �http://www.neb-one.gc.ca/nrg/ntgrtd/ftr/index-eng.html� 


� Canada’s Energy Future – Update 2016: � HYPERLINK "http://www.neb-one.gc.ca/nrg/ntgrtd/ftr/2016updt/index-eng.html" �http://www.neb-one.gc.ca/nrg/ntgrtd/ftr/2016updt/index-eng.html� 


� Canada’s Energy Future – Update 2016 – Appendices: �� HYPERLINK "https://apps.neb-one.gc.ca/ftrppndc4/dflt.aspx?GoCTemplateCulture=en-CA" �https://apps.neb-one.gc.ca/ftrppndc4/dflt.aspx?GoCTemplateCulture=en-CA� 





