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Overview
Natural Gas (NG) has been viewed as a low-carbon fuel that could play a significant role as a bridging fuel in the transition to a low-carbon future. Game-changing fracking technology has recently led to the unprecedented growth in production and market area supply, which has depressed prices and challenged the North American NG industry. As the next few years will be pivotal in the future of the industry, the key question is: Looking out to 2030, in the face of robust supply, how will industry, government and others work together to understand and grow the demand for NG? 
Forecasting of demand is uncertain due to the plethora of drivers which may range from price/supply relationships to political interventions. Thus when looking at demand side forecasting it is useful to adopt scenarios based on extreme assumptions. While the likelihood of the low or high scenarios are remote, they serve to interpret the confidence interval around a reference case. Therefore the question of future demand and how to grow demand is answered as a range of scenarios describing alternative future outcomes for the NG sector. This helps pinpoint factors that influence future NG market dynamics and NG demand patterns. 

The Canadian Energy Research Institute (CERI) in collaboration with ICF International, WhatIf? Technologies, and Scenarios to Strategy Inc. (S2S) designed and built a project to explore the future of North American NG supply and demand to 2030. Of particular concern were the effects of LNG exports and the effects of increased NG usage in the power and industrial sectors. The first section of the paper is an overview of the North American NG industry. It is followed by the results from forum workshops that helped define the scenarios. The third part of the paper summarizes the results from differing projections. Lastly, these projections are analysed to determine the most influential outcomes of the different scenarios.
Methodology
The project methodology was composed of the following components:

1) Establishing a reference forecast of NG demand. 
2) An S2S Narrative Development workshop with industrial/NG/academic participants to develop narratives to supplement the supply and demand analyses and to challenge conventional thinking. Workshops were then summarized into four narratives exploring the future of the NG industry to 2030 with emphasis on strategic implications of the narratives for the Canadian NG industry. 
3) The multiple scenarios were then quantitatively translated from the baseline case using the ICF Gas Market Model (GMM) and CERI in-house models. This was done through a series of percentage changes in factors such as GDP growth from the baseline forecast. 
Results
Key narratives and  results pertaining to the narratives are summarized below:
1) Nowhere Fast – The economy remains in a deep recession. Consequently, gas prices tank and margins evaporate and gas producers are extremely challenged to stay afloat.
· Nowhere fast has declining disposition of lower-48 NG demand.

· Has modest NG growth in the industrial sector that is offset by declining NG usage for power generation.

· Weak economy extends depressed NG prices.

2) Power Wave – North American LNG exports do not occur for various reasons combined with sluggish economic growth in the short-term. Pragramatic policies encourage NG penetration in the power and industrial markets.

· The US continues to be a net importer of NG.

· Henry Hub (HH) prices remain around the $4/MMBtu range due to a sluggish economy and lack of LNG exports.

3) LNG Tsunami –Strong growth in global LNG demand and lucrative arbitrage opportunities support aggressive development of  LNG export projects. This surge of investment in LNG undermines the competitiveness of gas in power generation. In conjunction policies support both coal and renewables. New regulations increase hydraulic fracking costs limiting NG production from shale and tight oil development. 

· The Marcellus, Texan, Mountain states, Utica and Bakken plays will add 27-28 BCFPD of supply. 
· LNG exports will peak around 2023.

· Decreased end-use demand of NG due to rising gas prices. 
· Lower-48 exports peak in 2023 at 10 BCFPD.

· Aggressive LNG exports make Canada a NG importing nation from the US. 

· Gas prices “cycle” in LNG Tsunami following the LNG export trend

4) Full Speed Ahead – There is a strong economy and high oil prices that fuel Asian LNG demand. Carbon policies support the use of gas for power generation, industrial usage, and transportation. LNG exports are substantial. 
· Has aggressive lower-48 NG growth from 27 Tcf/yr to 41 Tcf/yr by 2030

· Canadian NG demand growth comes primarily from LNG exports

· Gas prices rebound strongly buoyed by robust economic activity. 

Key results from the projections were as follows:

· US total domestic supply has a 45 BCFPD swing between the least optimistic scenario to the most optimistic.
· US NG demand by end-user is primarily dominated by power generation in the Power Wave and Full Speed Ahead scenarios. 

· High oil prices enhance gas use for the oil sands.

· NG in BC needs to exit via LNG. 

· Nowhere Fast and Power Wave see the lower-48 continuing to be net-importers of pipeline gas while LNG Tsunami and Full Speed Ahead allow the lower-48 to become net exporters of pipeline gas around 2018. 

Conclusions
The scenarios illuminated two distinct but opposing outcomes. The first outcome was due to the LNG Tsunami and Full Speed Ahead scenarios where there was considerable LNG exports and a healthy economic recovery. In both these scenarios there was a substantial short-term increase in HH gas prices which supported increased development of upstream gas production. However, the proliferation of gas supplies in the U.S. was greater than in Canada; consequently, increased LNG exports do not support Canada’s upstream gas industry and Canada becomes a net importer of gas from the U.S.  beginning somewhere between 2021-2027. The exception was BC who benefited considerably from significant LNG exports. Furthermore, end-users of natural gas are affected from the higher gas prices resulting in lower end-user demand. In contrast the Power Wave and Nowhere Fast scenarios do not allow for considerable LNG exports and depict slow economic recovery which resulted in the opposite outcome. End-users increased their use of NG and Canada was able to export between 4-6 BCFPD to the US. The main conclusion from these scenarios is that substantial LNG exports have the potentially to drastically affect North American natural gas dynamics.   
