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INTRODUCTION 

This is the 27th monthly report by the Quantum Planning Group (QPG) to WECC and the Scenario 
Development Subcommittee (SDS) delivered on the 7th day of each month, covering: 

1. Significant Event-Pattern-Structure (EPS) Events and Early Indicators (EIs) for the WECC 
Legacy Scenarios and their implications,  

2. Significant Uncertainties and Major Trends in the EPS and Early Indicators, and 
3. Movement and progress indicated by the trends towards one or more of the WECC 

Scenarios. 

These reports include Scenario 5: Energy, Water, and Climate Change since EPSs can be related to 
this Scenario, even though there are no specific Early Indicators for this Scenario other than a 3-
degree F temperature rise by 2034. 

While this monthly report details EPS submittals for December 1-31 2017 inclusively, our analysis 
considers and builds on learnings from the last 26 reports. We refer the reader to our report to the 
SPSG of November 3, 2015, entitled: WECC Scenarios Trends and Early Indicator Analysis, and the 
prior WECC Scenarios: Early Indicator, Trends and Scenario Movement Analysis reports (Trends 
Reports) of October 2015 - November 2017 for additional background information found here. 

The links to the event EPSs and articles that follow in this report are “hot” and, when clicked, will 
take the reader directly to the EPS in the SPSG pages on the WECC website, or to referenced articles. 
If the reader finds a problem with a link in this report, you can contact QPG directly for help. 

For November there were: 
19 new EPS with significant events added, 
17 EPS (89%) with one or more EIs flagged for   
54 EIs flagged 
For the period September 2015 – December 2017 there were: 
503 Total EPS with significant events added  
328 EPS (65%) with one or more EIs flagged for  
624 EIs flagged 

In the early days of January 2018 we issued a Trend Alert entitled: Key Factors in the Evolution of 
Electricity Supply Markets.  We suggest readers of this report consider those comments as they 
consider important key trends we refer to herein as well. 

We also invite readers of this report to begin to consider the unfolding work of the SDS toward a 
new set of WECC Scenarios. In this light, the current scenarios herein are now being referred to as 
the WECC Legacy Scenarios.  Discussions have begun on the focus question and key drivers that will 
anchor the new scenarios and important links to that effort can be found here.  The research in this 
and past Trend Reports can support and serve the future scenario development work of the SDS. 

This month’s report includes the following sections: 
Executive Summary……………………………………………………. Page 3 
Significant Uncertainties, Recent Trends & Wild Cards… Page 6 
Scenario Axis Trends………………………………………………….. Page 10 
EPS Events with EIs and Scenarios 1-5 Movement……….. Page 16 
EPS Events without EIs Flagged…………………………………... Page 23 
  

https://www.wecc.biz/SystemAdequacyPlanning/Pages/Events-Pattern-Structure.aspx
https://www.wecc.biz/Administrative/SDS%20Draft%20Scenario%20Focus%20Question%202018%20update.docx
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EXECUTIVE SUMMARY 

Scenario Movement: In this December 2017 Trends Report, we note a change in our view of 
movement in the Scenario matrix from our November report. As discussed in detail in the following 
report sections, this month’s report finds a clear combination of trends and Scenario Axis indicators 
of movement towards Scenario 1. However, we see no clear combination of trends pointing towards 
Scenario 2, and trends are now pointing away from Scenarios 3 and 4. Events and trends in both 
Scenario Axes and other indicators continue to point strongly to Scenario 5: Energy, Water, and 
Climate Change.  

Scenario Axis Trends 
Economic Growth - Unemployment rates in the Western Interconnection continue to improve for 
the most part as unemployment rates in November across the Western Interconnection, and except 
for Alberta and New Mexico, all fall within the range normally associated with full employment. GDP 
growth numbers for states and provinces were released for the second quarter and growth trends 
show that except for California and Montana, GDP growth was well within the range associated with 
high growth. The combination of continuing drops in unemployment and increases in GDP growth 
indicate a trend towards a pattern of higher growth across the region (see our detailed discussion of 
economic growth beginning on page 10).  

Broad economic indicators for the US and Canada as a whole, e.g., GDP growth and unemployment, 
remain mixed. GDP growth for the US 3rd quarter was reported at 3.0%, following a strong 2nd 
quarter growth of 3.1%, although most analysts do not expect those levels of growth to continue 
through the 4th quarter. The IMF revised its 2017 growth forecast for Canada to 3.0% and for the US 
to 2.2%. However, at the same time, the US Bureau of Labor is projecting continuing increasing 
income equality and shrinking job prospects at least through 2026 (October 2017 Trends Report).  

We believe – at least for now – that we are in a period of change toward a trajectory of higher 
economic growth in the US and Western Interconnection, and that recent events indicate a trend of 
movement away from Scenarios 3 and 4 and towards Scenarios 1 and 2. 

We will know more about the long-term trajectory of this movement when we see final results for 
December and 2017 economic growth in early 2018 and will revisit this trend in future reports. 

The global economy by all accounts remains in a faster growth period: There have been pickups 
in investment, industrial production and consumer confidence worldwide, and all of the 45 
countries tracked by the Organization for Economic Cooperation and Development are set to grow 
this year, a synchronicity that’s been uncommon in the past 50 years (November 2017 Trends 
Report). Additional support and a caution for faster global growth were noted in the press in 
December. 

In its annual growth report released on December 1, the UN said that the global economy is growing 
at 3% - the fastest since 2011. The upturn stems predominantly from faster growth in all major 
developed economies, with east and south Asia remaining “the world’s most dynamic regions.” 

There was other good news for the global economy and the European Union as the Eurozone saw 
jobs growth and new manufacturing orders at 17-year highs, and a stronger Euro currency did not 
hamper growth as solid foreign demand for regional products is offsetting any foreign exchange 
issues related to a stronger Euro. All main indicators of output, demand, employment, and inflation 
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were at multiyear highs. However, looking into 2018, there are at least three areas of lingering 
concern that could derail global growth: 

1. A policy mistake that begins to squeeze debtors, and that could cause a sharp retrenchment 
in consumer and corporate spending 

2. Increased US protectionism triggering growth-stifling trade barriers 
3. Sudden market losses that dry up spending and demand 

We also note that in addition to the concerns above, and despite the continuing faster growth of the 
global economy, there are still some structural issues, including a massive sovereign and corporate 
debt overhang, particularly in China, and evolving government policies that could cause a swift 
downturn. 

Progress along the Technology Innovation axis has not changed since our last reports.  We continue 
to see no revolutionary breakthroughs in technology innovation in the electricity supply and 
distribution sector, although there continue to be continuous improvements in the innovative use of 
storage technologies, and energy technology production costs.  

The continuing incremental improvements in electricity supply and distribution technology 
innovation point towards Scenarios 1 and 3 and away from Scenarios 2 and 4. Our full discussion of 
Scenario Axis trends begins on page 10.  

Uncertainties, Major Trends and Wild Cards 
While there were no new significant uncertainties noted in December, there were, however, new 
events that fit two previously identified trends in Renewables and Climate Change, and events 
related to Planning and Operations. We also report on a significant Cyber-security Wild Card event, 
and we discuss a number of events related to Economic Growth in the Scenario Axes section. 

The overall trend in Canada is renewable energy sources replacing coal as the country moves to 
eliminate that source of electricity by 2030. Canada's National Energy Board released its annual 
look at the state of renewable energy in Canada, and while renewable energy is increasing across 
the country, solar is not keeping up with other forms of renewable energy. Solar accounts for just 
0.5% of Canada's generated energy and almost all of that is in Ontario. Between 2005 and 2016, 
non-hydroelectric renewables - wind, solar and biomass - grew from 1.5 percent of total electricity 
generation in Canada to 7.2 percent. 

Indicative of the overall trend across the country, Alberta’s strategy to replace fossil fuel power is to 
have renewable power to make up 30 percent of all generation capacity by 2030. At the same time, 
the government is phasing out coal-fired electricity as it strives to reduce Alberta’s greenhouse gas 
emissions.  

In Alberta’s first ever auction and bids for new renewable power contracts, three companies were 
selected to build new wind developments: two bidders from overseas and one, Capital Power, from 
Alberta. Total investment for these wind farms is projected at around C$ 1 billion. About 600 
megawatts (MW) of renewable electricity will be added to the provincial grid. The most significant 
thing about the bids is that the weighted average price for the power came in at C$ 0.037 (3.7) cents 
per kilowatt hour. 

In the US, the new GOP tax bill signed into law just before the New Year showed widespread support 
of the solar and wind energy industries across party lines as subsidies for wind and solar remained 
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in the final bill.  It appears that job and economic development benefits in many states and active 
lobbying by advocates and state leaders trumped eliminating the subsidies. 

The North American Electric Reliability Corp. (NERC) released its long-term system reliability 
assessment in December. The report noted that the rapid shift from coal and nuclear generation to 
more intermittent renewables and natural gas is creating new challenges for the North American 
electric grid, including declining resource adequacy as soon as next year in at least one region. 

The New York Power Authority (NYPA) is pioneering an effort to monitor every one of its assets, 
from generating facilities to transmission lines to buildings in real time and to figure out how new 
influxes of wind and solar can fit into the system. Through a partnership with General Electric, NYPA 
will create digital replicas of every one of its assets, from generating facilities to substations to 
transmission lines, which they will monitor out of its new Integrated Smart Operations Center 
(iSOC). The iSOC will also monitor over 11,000 public buildings in New York State, which will allow 
NYPA to track how their clients are using energy, and determine ways in which they could optimize 
their usage. 

The GOP passed its tax overhaul bill in December, and was signed into law just before the New Year.  
We are now seeing initial reviews of how it may impact the electric power industry. While 
the effects will occur over time, we are seeing preliminary analyses of how the law will affect the 
power industry for electric utilities, renewable energy and nuclear power, construction, technology, 
supply chains, and human resources.  

Alberta's provincial government released its plan for "rebooting" the carbon levy for big industry, 
which now faces up to $1.2 billion in carbon costs by 2020. The plan applies to over 100 companies 
that are among the province’s largest emitters, from oil-sands operators and pulp mills to fertilizer 
plants and cement makers. The system is designed to reward low emitters and punish more 
emissions-heavy operations in the hopes that they will improve. 

With the debate continuing about whether the total end-to-end emissions released from making 
wind and solar power generation components is great enough to make the effort to replace fossil 
fuels not worthwhile continuing, engineering analyses have been done to refute this claim. A Yale-
based energy analyst issued a report showing that long-term, wind and solar installations generated 
far fewer total emissions than coal (even with sequestration). So even with initial manufacturing 
emissions considered, replacing coal over the long term with solar and wind reduce carbon 
emissions. 

A new study released in Nature shows that worst-case projections of global warming look 
increasingly likely, according to a new study that tested the predictive power of climate models 
against observations of how the atmosphere is actually behaving. The study found that models that 
generated worst-case forecasts have been the most accurate over time. 

On the cyber-security Wild Card front, a sophisticated malware attack has halted operations at an 
electric power plant. While the security firm FireEye did not identify the nature or location of the 
plant in its alert, some think the plant is most likely in the Middle East, possibly in Saudi Arabia. 
Experts said the attack marks the first reported breach of a safety system at an industrial plant by 
hackers, and they believe the attack was state-sponsored. We remind readers here that we have 
pinpointed cyber-security threats as a Wild Card for future development in the power industry, and 
this event adds a new layer to those concerns. 
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Our full discussion of Uncertainties, Recent Trends, and Wild Cards begins on page 6 and continues 
in the Scenario Axis Trends beginning on page 10, and our discussion of each Scenario begins on 
page 15. 

SIGNIFICANT UNCERTAINTIES FOR CONSIDERATION 

While there were no new significant uncertainties noted in December, there were, however, new 
events that fit two previously identified trends in Renewables and Climate Change, and events 
related to Planning and Operations. We also report on a significant Cyber-security Wild Card event, 
and we discuss a number of events related to Economic Growth in the Scenario Axes section.  We 
again suggest that readers review the above noted January Trend Alert related to the evolution of 
electricity supply markets.  The discussion there combined with the comments below give a more 
thorough picture of our current thinking around issues raised in our ongoing use of the WECC 
Legacy scenarios.   

RECENT TRENDS 

Renewables 
Canada’s Move Away from Fossil Fuels - The overall trend in Canada is renewable energy sources 
replacing coal as the country moves to eliminate that source of electricity by 2030. Canada's 
National Energy Board released its annual look at the state of renewable energy in Canada1, and 
while renewable energy is increasing across the country, solar is not keeping up with other forms of 
renewable energy. Solar accounts for just 0.5% of Canada's generated energy and almost all of that 
is in Ontario (the one thing not measured in this report, however, is the capacity for solar 
installations on private homes and businesses). 

Between 2005 and 2016, non-hydroelectric renewables - wind, solar and biomass - grew from 1.5 
percent of total electricity generation in Canada to 7.2 percent. Hydro was responsible for almost 60 
percent of Canada’s power in 2016. During that same period, coal fell from 16 percent to 9.3 percent 
as a source of power. Canada intends to eliminate coal as a source of power by 2030 and only four 
provinces still get any power from the fossil fuel. 

Only about 20 percent of Canada’s electricity comes from fossil fuels now — divided almost equally 
between coal and natural gas. Nuclear energy accounts for 15 percent of Canada’s electricity supply. 

Alberta Auctions Renewable Power Contracts - Indicative of the overall trend across the country, 
Alberta’s strategy to replace fossil fuel power is to have renewable power to make up 30 percent of 
all generation capacity by 2030. At the same time, the government is phasing out coal-fired 
electricity as it strives to reduce Alberta’s greenhouse gas emissions. 

In Alberta’s first ever auction and bids for new renewable power contracts2, three companies were 
selected to build new wind developments: two bidders from overseas and one, Capital Power, from 
Alberta. Total investment for these wind farms is projected at around $1 billion. About 600 
megawatts (MW) of renewable electricity will be added to the provincial grid. 

The most significant thing about the bids is that the weighted average price for the power came in at 
C$ 0.037 (3.7) cents per kilowatt hour. The estimated annual cost of subsidies for these contracts is 
C$ 10 million per year - If wholesale electricity prices fall below 3.7 cents per kilowatt-hour - as 

                                                             
1 EPS: Renewable energy growing in Canada, solar power lags behind, The Calgary Herald, December 20, 2017 
2 EPS: Alberta gets 600 MW of Wind at 3.7 cents per kWh, The Calgary Herald, December 5, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1501&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1502&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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they are today - the province must make up the difference. If electricity prices rise above that mark, 
the operator will pay the province. 

Wind and Solar Subsidies Hold - In the US, the new GOP tax bill3 signed into law just before the New 
Year showed widespread support of the solar and wind energy industries across party lines as 
subsidies for wind and solar remained in the final bill.  It appears that job and economic 
development benefits in many states and active lobbying by advocates and state leaders trumped 
eliminating the subsidies. We have more on the effects of the tax overhaul bill below. 

Planning & Operations 
NERC Notes Future Reliability Issues - The North American Electric Reliability Corp. (NERC) 
released its long-term system reliability assessment in December. The report noted that the rapid 
shift from coal and nuclear generation to more intermittent renewables and natural gas is creating 
new challenges for the North American electric grid, including declining resource adequacy as soon 
as next year in at least one region.4 The article referenced in the EPS below noted that: 

• An accelerated move away from coal and nuclear generation means grid operators must put 
additional focus on essential reliability services. 

• NERC's assessment found electricity demand growth is now at the lowest rate on record, but 
also that reserve margins are shrinking. 

• NERC said the California ISO's three-hour ramping needs have reached 13 GW, exceeding 
earlier projections and reinforcing the need to access more flexible resources. 

• Newly planned retirements of conventional generation in Texas and the canceled VC 
Summer nuclear project in South Carolina mean reserve margins will drop below targets 
beginning in 2018 and 2020, respectively (NERC's analysis). 

The report included recommendations for policymakers and regulators, the industry, and for NERC 
itself, and seemed to support the Depart of Energy’s recent notice of resilience rulemaking: “Among 
the report's recommendations, NERC said the Federal Energy Regulatory Commission "should 
support new market rules that support the provision of essential reliability services" and "should 
consider the reliability attributes of coal and nuclear generation to ensure that the resource mix 
continues to evolve in a manner that ensures the reliability and resilience of the bulk power 
system." 

Digitally Replicating the Grid - The New York Power Authority (NYPA)is pioneering an effort to 
monitor every one of its assets, from generating facilities to transmission lines to buildings in real 
time and to figure out how new influxes of wind and solar can fit into the system.5 Through a 
partnership with General Electric, NYPA will create digital replicas of every one of its assets, from 
generating facilities to substations to transmission lines, which they will monitor out of its new 
Integrated Smart Operations Center (iSOC). The iSOC will also monitor over 11,000 public buildings 
in New York State, which will allow NYPA to track how their clients are using energy, and determine 
ways in which they could optimize their usage. 

For New York, this real-time, “smart” energy monitoring system will be crucial as NYPA provides the 
energy which fuels, for instance, all 600 miles of New York City’s subway system and its major 
airports. It also provides energy to 51 smaller, local utilities across the state. And as more and more 
                                                             
3 EPS: New Tax Bill preserve benefits for solar and wind power, The New York Times, December 16, 2017 
4 EPS: NERC: Changing resource mix tightening reserve margins, Utility Dive, December 15, 2017 
5 EPS: New York Power Authority will create digital replicas of every one of its assets, Fast Company, December 13, 2017 

http://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_LTRA_12132017_Final.pdf
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1509&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1503&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1500&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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assets (like vehicles, for instance) switch from oil and gas to electric, it will be more important than 
ever for utilities to be able to track where energy is flowing, down to the smallest scale, like 
charging stations. 

GOP Tax Bill Effects on the Electric Power Industry – We are now seeing initial reviews of how it 
may impact the electric power industry.6 While the effects will occur over time, the articles linked in 
the EPS referenced below give us an initial idea of just what to expect. Major industry and related 
industry areas impacted include: 

• Electric Utilities: Lower corporate tax rates and new depreciation rules should free up 
capital for utilities to invest in infrastructure or refund to customers. 

• Renewable Energy and Nuclear Power: Provisions of GOP tax legislation most damaging to 
renewable energy were left out of the final conference report, but tax credits critical to the 
nuclear sector were also excluded. 

• Construction: The public construction sector will benefit from the uninterrupted flow of 
private-activity bond financing, and both contractors who are structured as pass-through 
entities and C Corporations will see significant tax relief. 

• Technology: Tech companies with large overseas cash holdings will benefit from cuts to 
corporate tax rates, but small and medium-size businesses (SMBs) and companies with 
larger domestic holdings may not be as lucky. 

• Supply Chain: A cut in the corporate tax rate could increase cash flow, allowing more 
investment in technology, business expansion and new jobs along the supply chain. 

• Human Resources: The tax rewrite is expected to impact several areas of interest to HR: paid 
leave, fringe benefits, automation, and offshoring. 

Details of the impact analysis are provided for each area in the article linked in the referenced EPS, 
and we will watch developments going forward as impacts become clear. 

Climate Change 
Alberta Continues to Adjust Climate Change Policies - Alberta's provincial government released its 
plan7 for "rebooting" the carbon levy for big industry, which now faces up to $1.2 billion in carbon 
costs by 2020. The plan applies to over 100 companies that are among the province’s largest 
emitters, from oil-sands operators and pulp mills to fertilizer plants and cement makers. The 
system is designed to reward low emitters and punish more emissions-heavy operations in the 
hopes that they will improve. Alberta's liberal government scrapped a Tory-era carbon levy for large 
industrial emitters and replaced it with one that gives credits to top-performing facilities with low 
emissions while making others pay. Each company’s emissions will be compared to an industry 
benchmark to determine whether they will be rewarded or penalized. 

The government will also introduce the plan in phases, beginning next year when most big 
industries will pay half their carbon costs, followed by 75 percent in 2019 and the full amount in 
2020. The new plan has both approvals and concerns from leaders in the affected industries, 
primarily over how the plan will affect their competitiveness. 

How Clean is Clean Energy Debate – With the continuing debate about whether the total end-to-end 
emissions released from making wind and solar power generation components is great enough to 

                                                             
6 EPS: First Look: The GOP Tax Bill and the Electric Power Sector, Utility Dive, December 23, 2017 
7 EPS: Alberta set to reboot its carbon tax, The Calgary Herald, December 6, 2017 

https://www.utilitydive.com/news/how-the-gop-tax-overhaul-could-affect-the-power-sector/513308/?utm_source=Sailthru&utm_medium=email&utm_campaign=Newsletter%20Weekly%20Roundup:%20Utility%20Dive%2012-23-2017&utm_term=Utility%20Dive%20Weekender
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1504&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1491&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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make the effort to replace fossil fuels not worthwhile, engineering analyses have been done to refute 
this claim. A Yale-based energy analyst issued a report8 suggesting that adding more wind and solar 
energy to the power mix do not cause emissions at a level that make their longer-term emissions 
reduction not worth reaching for. The study looked at the operating life of solar and wind 
installations and the amount of emissions needed to create them vs. coal-fired power over the same 
period. The study showed that long-term, wind and solar installations generated far fewer total 
emissions than coal (even with sequestration). So even with initial manufacturing emissions 
considered, replacing coal over the long term with solar and wind reduce carbon emissions. 

Study: Global Warmings Worst Case Projections Most Likely - A new study released in Nature shows 
that worst-case projections of global warming look increasingly likely, according to a new study that 
tested the predictive power of climate models against observations of how the atmosphere is 
actually behaving.9 The study found that models that generated worst-case forecasts have been the 
most accurate over time. 

The paper, published on Wednesday in Nature (available for purchase), found that global 
temperatures could rise nearly 5 °C by the end of the century under the UN Intergovernmental 
Panel on Climate Change’s (IPCC) steepest prediction for greenhouse-gas concentrations. That’s 15 
percent hotter than the previous estimate. The odds that temperatures will increase more than 4 
degrees by 2100 in this so-called “business as usual” scenario increased from 62 percent to 93 
percent, according to the new analysis. 

As predictive models of climate change and global warming continue to be refined with increased 
accuracy, WECC’s Scenario 5: Energy, Water, and Climate Change, is becoming more and more relevant 
each month, and this study supports other trends towards a clear trajectory along its path. Further 
refinement and updating of this scenario based on new learnings and events may be warranted as 
part of the Scenario Development Subcommittee work plan. 

WILD CARDS 

A new Cyber-security Wild Card event occurred in December, and we continue to monitor the 
current Wild Cards of cryptocurrency’s effects on increased electricity usage, trade disputes 
affecting the electricity industry, a preference for fossil fuels, solar financing problems, and BREXIT. 

Cyber-security 
Hackers Shut Down Electric Generating Plant - A sophisticated malware attack has halted 
operations at an electric power plant.10 While the security firm FireEye did not identify nature or 
location of the plant in its alert, some think the plant is most likely in the Middle East, possibly in 
Saudi Arabia. Experts said the attack marks the first reported breach of a safety system at an 
industrial plant by hackers, and they believe the attack was state-sponsored. 

The attack infiltrated the critical safety systems for industrial control units used in nuclear, oil and 
gas plants, known as Triconex, made by Schneider Electric SE. "The hackers used sophisticated 
malware, dubbed “Triton”, to take remote control of a safety control workstation”, according to a 

                                                             
8 EPS: Yale Energy Analyst Defends Long Term Emission Benefits of Wind and Solar Power, Yale University and Potsdam 

Institute for Climate Impact Research, December 8, 2017 
9 EPS: New Study: Global Warming’s Worst-Case Projections Look Increasingly Likely, MIT Technology Review, December 

6, 2017 
10 EPS: Hackers Take Out Safety System in Power Plant Shutting Down Operations, The Guardian (UK), December 5, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1505&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1493&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1498&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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FireEye investigation. Some controllers entered a failsafe mode as the hackers attempted to 
reprogram them, causing related processes to shut down and allowing the plant to spot the attack.  

While this attack most likely was an attempt to learn how the safety system could be modified if the 
attackers wanted to launch an attack in the future, the attack is considered a watershed moment as 
this is the first time safety systems have been attacked. The US Department of Homeland Security is 
looking further into the attack to assess potential impacts on critical infrastructure. 

SCENARIO AXIS TRENDS 

The WECC Scenario Matrix 

Each of the four original WECC Scenarios fits 
into one of four quadrants within a 2 x 2 
matrix, using the two primary scenario 
drivers chosen by the SPSG of 1) Economic 
Growth in the WECC Region; and 2) 
Technology Innovation in Electric Supply 
and Distribution. 

Each Scenario can thus be described – at a 
high level – by the combination of the matrix 
axes.  

For example, Scenario 1: Focus on Economic 
Recovery would be characterized as: 
“Widespread Economic Growth in the WECC 
Region with Increasing Standards of Living 
and Evolutionary Changes in Electric Supply 
and Distribution Technology”.  

The matrix provides both a quick visual model for the Scenarios and a reference for the discussions 
that follow. However, for a complete understanding of the Scenarios, we encourage readers to read the 
2013 WECC Scenario Narratives found here. 

Economic Growth in the Western Interconnection 
US Jobs and Unemployment - Reports were released11 in December covering activity during 
November 2017: US employers added 228,000 jobs in November12 compared to the 261,000 jobs 
added in October.  

The jobless rate - consisting of workers who filed for unemployment benefits –remained steady at 
4.1%.  Hidden unemployment (those working part-time and want full-time jobs and those not 
working who want jobs) also held steady at 5.9%, with total unemployment remaining at 10.0%, a 
total of 16.6 million workers. 

Wage increases continue to plod along, as average earnings rose by 5 cents an hour and are up 2.5 
percent over the past year. 
 

                                                             
11 US Bureau of Labor Statistics, News Release: November 2017 Employment Situation, November 3, 2017 
12 EPS: US Job Growth Remains Strong in November, The New York Times, December 8,  2017 

https://www.wecc.biz/SystemAdequacyPlanning/Pages/Scenario-Planning.aspx
https://njfac.org/index.php/2017/12/08/unemployment-data-november-2017/
https://www.bls.gov/news.release/empsit.nr0.htm
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1496&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Figure 1, Change in US Jobs 2015-2017 
YTD, the New York Times Source: US Bureau 
of Labor Statistics 

 

 

 

Figure 2, US Unemployment 2007-2017 
YTD, the New York Times Source: US 
Bureau of Labor Statistics 

 

 

 

 

Canada Jobs and Unemployment - Canada has seen 12 straight months of job growth and the lowest 
level of unemployment in 10 years: Canada’s unemployment rate dropped to its lowest point in 
nearly a decade in November at 5.9%, Statistics Canada’s new Labour Force Survey reports13. The 
last time it was that low was in February 2008. 

The numbers show employment increased for the second month in a row in November, with the 
addition of 80,000 new jobs across Canada. The vast majority of those new jobs were full-time. Of 
the 80,000 jobs created in November, 39,000 were created in the wholesale and retail sector, which 
has seen a 3 percent increase in employment over the previous 12 months.  

Manufacturing jobs were also on the rise, with 30,000 created in November. Statistics Canada says 
this trend has been consistent over 2017. The educational services sector gained 21,000 jobs in 
November, along with 16,000 construction jobs. 

Looking back over the previous 12 months, Canada gained 390,000 full-time jobs, an increase of 2.1 
percent. The demographic groups that benefitted most from the employment increase were men in 
the 25 to 54 core-aged group, youths aged 15 to 24 and women aged 55 and older. 

Figure 3, Canada Unemployment 2007-
2017 YTD, Source: Statistics Canada 

 

 

 

 

 

                                                             
13 EPS: Canada: Unemployment down in November, Statistics Canada and CICNews, December 1, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1497&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
http://www.statcan.gc.ca/daily-quotidien/171201/cg-a002-eng.htm
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In the Western Interconnection, Alberta's unemployment rate held steady at 7.3% while adding 
5,400 jobs, and British Columbia was at 4.8%, the lowest in Canada in November while gaining 
18,000 mostly full-time jobs. 

Figure 4, Unemployment by 
Province for November 2017, 
Source: Statistics Canada 

 
 
 
 
 
 

 

 

Through November, with the exception of Alberta and New Mexico, official unemployment rates 
(not including hidden unemployment) across the region are well within the range usually considered 
as “full employment”. 

Figure 5, Unemployment across the Western Interconnection, 2014-2017 Sources: US Bureau of 
Labor Statistics, Statistics Canada 

http://www.statcan.gc.ca/daily-quotidien/171201/cg-a003-eng.htm
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Economic Growth in the Western Interconnection – As of this report date, end of year economic 
indicators for 2017 have not been published for the US and Canada. We will look back at 2017 
economic growth in an upcoming report as soon as indicator data and other analyses are released. 

We noted last month that broad economic indicators through October (November 2017 Trends 
Report) for the US and Canada as a whole, e.g., GDP growth and unemployment, remained mixed. 
GDP growth for the US 3rd quarter was reported at 3.0%, following a strong 2nd quarter growth of 
3.1%, although most analysts did not expect those levels of growth to continue through the 4th 
quarter. 

 The increase in US real GDP in the third quarter reflected positive contributions from personal 
consumption expenditures, private inventory investment, nonresidential fixed investment, exports, 
and federal government spending.  

The IMF revised its 2017 growth forecast for Canada to 3.0% and for the US to 2.2%. At the same 
time, the US Bureau of Labor is projecting continuing increasing income equality and shrinking job 
prospects at least through 2026 (October 2017 Trends Report).14,15,16 

Canada’s overall economy continues to improve, although, in the Western Interconnection, Alberta 
continues to struggle from to recover from jobs lost due to low oil and natural gas prices. Canada's 
manufacturing sectors are increasingly being helped by stronger worldwide economic growth.  

Third quarter 2017 US GDP growth data by state will be released on January 24 and we will include 
that information in our January 2018 report. 

Last month we looked at the combination of unemployment and GDP growth for the Western 
Interconnection in 2017 year to date through October (YTD) in a single chart, and a picture 
emerged that was obscured by the multiple year views in our separate charts of each indicator. We 
saw a trend towards lower unemployment and higher GDP growth across the region. Full 
unemployment is usually considered at 5.5% or lower and high GDP growth is usually 2.5% or 
higher, and all but two areas (Alberta and New Mexico) were above 5.5% unemployment, and only 
two areas (California and Montana) were below 2.5% GDP growth. We will update this chart in our 
January report with new GDP data. Last month’s chart is shown below for reference. 

Figure 6, 2017 GDP Growth and Unemployment across the Western Interconnection, Sources: US 
Bureau of Labor, US Bureau of Economic Analysis and Statistics Canada 
 

 

 

 

 

 

 

                                                             
14 US Bureau of Economic Analysis, News Release: 3rd Quarter GDP, October 27, 2017 
15 US Bureau of Labor Statistics, News Release: Employment Projections: 2016-2026, October 24, 2017 
16 EPS: U.S. Government project continued income inequality, The New York Times, October 24, 2017 

https://www.bea.gov/newsreleases/national/gdp/2017/gdp3q17_adv.htm
https://www.bls.gov/news.release/ecopro.tn.htm
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1474&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Taken together, this combination could well be an early indicator of a trend towards a period of 
consistent overall higher growth, and we will continue to look at this going forward in 2018. 

Global Economic Growth 
The global economy by all accounts remains in a faster growth period: There have been pickups 
in investment, industrial production and consumer confidence worldwide, and all of the 45 
countries tracked by the Organization for Economic Cooperation and Development are set to grow 
this year, a synchronicity that’s been uncommon in the past 50 years (November 2017 Trends 
Report). Additional support and a caution for faster global growth were noted in the press in 
December. 

In its annual growth report released on December 1, the UN17 said that the global economy is 
growing at 3% - the fastest since 2011. The upturn stems predominantly from faster growth in all 
major developed economies, with east and south Asia remaining “the world’s most dynamic 
regions.” 

The report recommends that governments should now focus on "longer-term issues, including 
tackling climate change and the growing inequality between rich and poor." “The frequency of 
weather-related shocks continues to increase, highlighting the urgent need to build resilience 
against climate change and contain the pace of environmental degradation,” the report said, adding 
that stronger GDP growth is likely to result in higher levels of global-warming carbon emissions. 
The report said the world economy is forecast to expand at a steady pace of 3 percent in 2018 and 
2019. 

There was good news for the global economy and the European Union as the Eurozone saw jobs 
growth and new manufacturing orders at 17-year highs, and a stronger Euro currency did not 
hamper growth and did not dampen foreign demand for regional exports as solid foreign demand 
for regional products is offsetting any foreign exchange issues related to a stronger Euro.18 All main 
indicators of output, demand, employment, and inflation were at multiyear highs, pointing to an 
economy now firing on all cylinders. The data reinforced the view that the strength of the Eurozone 
economy would continue into New Year.  

However, looking into 2018, there are at least three areas of lingering concern that could derail 
global growth: 

4. A policy mistake that begins to squeeze debtors, and that could cause a sharp retrenchment 
in consumer and corporate spending: The amount of U.S. corporate debt outstanding, for 
example, is nearly $8.8 trillion, according to the Securities Industry and Financial Markets 
Association (SIFMA - the U.S. securities industry group). That is up 35 percent since 2010 
and a major driver behind corporate expansion. 

5. Increased US protectionism triggering growth-stifling trade barriers: the U.S. trade deficit 
increased to $43.5 billion despite growth-driven U.S. exports. The U.S.-China deficit dropped 
a bit but was still $34.6 billion in Beijing's favor - the Trump administration has said the 
deficit "has to go down immediately". 

                                                             
17 EPS: UN: Global Economy Growing at 3%, Best Since 2011, The Washington Post, December 1, 2017 
18 EPS: Eurozone economy powers ahead despite currency strength, The Financial Times (UK), November 23, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1495&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1494&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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6. Sudden market losses that dry up spending and demand: Bubbles are hard to gauge until 
they have popped (there is a tendency to say "this time it is different," until it isn't). But if 
economists have learned one thing from this century's financial market crashes it is that 
they bring the house down with them. What happens is that sudden losses in financial 
instruments cause companies and consumers to stop spending, leading to tumbling growth, 
layoffs, and debt defaults. 

We also note that in addition to the concerns above19, and despite the continuing faster growth of 
the global economy, there are still some structural issues, including a massive sovereign and 
corporate debt overhang, particularly in China, and evolving government policies that could cause a 
swift downturn. 

In summary, events in December continue to support the current trends for a faster growth period 
in the global economy, and we are beginning to see indicators of a period of higher, although 
tenuous, economic growth in the US and the Western Interconnection. We believe we are in a period 
of change around the trajectory of US and Western Interconnection regional economic growth, and 
recent events now indicate a trend of movement away from Scenarios 3 and 4, and towards Scenarios 
1 and 2. 

Technology Innovation in Electricity Supply and Distribution 
We continue to note that progress along this axis has not changed since our last reports, as 
innovation in this sector continues to focus on incremental and continuous improvements in 
renewables, storage efficiencies, and production costs. 

There were no new events along this axis in December that would change our view that continuing 
incremental and continuous improvement, coupled with innovative ways of combining existing 
technology within electricity supply and distribution systems remains pointing to Scenarios 1 and 3 
and away from Scenarios 2 and 4.  

We remain concerned about the difficulty of cost-effectively implementing deep structural change in 
the electricity Transmission & Distribution systems in light of 1, the complexity of operating those 
systems safely, and 2, with the lack of any clear sign that regulators and consumers are anxious to 
take on the costs and risk to reliability in implementing some of the distributed energy technologies 
purported to have significant innovations. 

  

                                                             
19 EPS: Global Economy in 2018: 3 Risks, Reuters via The Globe and Mail(Canada), December 19, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1499&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS EVENTS WITH EARLY INDICATORS & SCENARIO MOVEMENT 

Scenario 1: Focus on Economic Recovery (S1): Widespread economic growth in WECC 
region with increasing standards of living and evolutionary changes in electric supply and 
distribution technology 
EPS Events Noting Flagged Early Indicators: 

EPS Key Drivers EIs Flagged 

Hackers Take Out Safety System in Power 
Plant Shutting Down Operations* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

First Look: The GOP Tax Bill and the Electric 
Power Sector* 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

1.3,1.5 

NERC: Changing resource mix tightening 
reserve margins* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

1.4 

Global Economy in 2018: 3 Risks* Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

1.3 

Canada: Unemployment down in November* Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

1.3 

US Job Growth Remains Strong in 
November* 

Economic Growth in the WECC Region 1.3 

UN: Global Economy Growing at 3%, Best 
Since 2011* 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

1.3 

Eurozone economy powers ahead despite 
currency strength* 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

1.3 

Note: Items with * indicate EPS affecting more than one Scenario.                    Shaded EPS are footnoted in this report 

S1 Trends 
Economic Growth: Considering the sections above on Recent Trends and the Economic Growth axis, 
we now consider economic trends pointing towards Scenario 1. 

Technology Innovation: Current trends continue to indicate continued incremental improvements in 
electricity supply and distribution technology, therefore pointing towards the Scenario 1 technology 
quadrant. 

Other indicators: The Wild Cards noted above continue to have potential long-term impacts on all 
Scenarios.  
S1 Movement  
CHANGE: Year to date events and trends now indicate movement towards S1. 
 

 

 

 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1498&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1498&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1504&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1504&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1503&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1503&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1499&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1497&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1496&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1496&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1495&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1495&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1494&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1494&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Scenario 2: Focus on Clean Energy (S2): Widespread economic growth in WECC region 
with increasing standards of living and paradigm changes in electric supply and 
distribution technology 
EPS Events Noting Flagged Early Indicators: 

EPS Key Drivers EIs Flagged 

Hackers Take Out Safety System in Power 
Plant Shutting Down Operations* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

New Tax Bill preserve benefits for solar and 
wind power* 

Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

2.3 

Germany experiences many days of negative 
electric energy prices 

Innovation in Electric Supply and Distribution 2.3 

Royal Dutch Shell Reenters the Electric 
Power Sector* 

Innovation in Electric Supply and Distribution 2.4 

Yale Energy Analyst Defends Long Term 
Emission Benefits of Wind and Solar Power 

Evolution of Electric Supply in the WECC Region 2.2 

First Look: The GOP Tax Bill and the Electric 
Power Sector* 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

2.4,2.5 

NERC: Changing resource mix tightening 
reserve margins* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

2.4 

Alberta gets 600 MW of Wind at 3.7 cents 
per kWh* 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

2.2,2.4 

Renewable energy growing in Canada, solar 
power lags behind* 

Evolution of Electric Supply in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

2.2,2.4 

New York Power Authority will create digital 
replicas of every one of its assets*  

Innovation in Electric Supply and Distribution 2.4 

Global Economy in 2018: 3 Risks* Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

NONE 

Canada: Unemployment down in November* Economic Growth in the WECC Region; 

Shifts in national and global financial markets 

2.3 

US Job Growth Remains Strong in 
November* 

Economic Growth in the WECC Region NONE 

UN: Global Economy Growing at 3%, Best 
Since 2011* 

Economic Growth in the WECC Region; 

Shifts in national and global financial markets 

NONE 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1498&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1498&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1509&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1509&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1507&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1507&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1506&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1506&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1505&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1505&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1504&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1504&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1503&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1503&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1502&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1502&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1501&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1501&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1500&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1500&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1499&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1497&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1496&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1496&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1495&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1495&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

Eurozone economy powers ahead despite 
currency strength* 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

NONE 

New Study: Global Warming’s Worst-Case 
Projections Look Increasingly Likely* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.2 

FERC: states cannot bar energy efficiency 
technologies from wholesale electricity 
markets* 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

2.4 

Alberta set to reboot its carbon tax* Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

2.1,2.3 

Note: Items with * indicate EPS affecting more than one Scenario.                    Shaded EPS are footnoted in this report 

S2 Trends 
Economic Growth: Considering the sections above on Recent Trends and the Economic Growth axis, we 
now see economic trends pointing towards Scenario 2. 
Technology Innovation: We are still not seeing the breakthrough or paradigm changing electricity 
supply and distribution technology innovations presumed in this Scenario.  
Other indicators: There is continued strong growth in renewable energy in the Western 
Interconnection and the US. The Wild Cards noted above continue to have potential long-term 
impacts on all Scenarios. 
S2 Movement 
NO CHANGE: Year to date events show no clear movement towards S2.  

Scenario 3: Focus on Short-Term Consumer Costs (S3):  Narrow and slow economic 
growth in the WECC region with stagnating standards of living with evolutionary changes 
in electric supply and distribution technology  
EPS Events Noting Flagged Early Indicators: 

EPS Key Drivers EIs Flagged 

Hackers Take Out Safety System in Power 
Plant Shutting Down Operations* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

First Look: The GOP Tax Bill and the Electric 
Power Sector* 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

3.2,3.3,3.4,3.5, 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1494&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1494&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1493&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1493&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1492&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1492&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1492&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1491&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1498&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1498&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1504&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1504&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

NERC: Changing resource mix tightening 
reserve margins* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

3.5 

Global Economy in 2018: 3 Risks* Economic Growth in the WECC Region; 

Shifts in national and global financial markets 

3.2,3.3 

Canada: Unemployment down in November* Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

3.3 

Note: Items with * indicate EPS affecting more than one Scenario.                    Shaded EPS are footnoted in this report 

S3 Trends 
Economic Growth:  Considering the sections above on Recent Trends and the Economic Growth axis, 
we see economic events trending away from Scenario 3. 
Technology Innovation: Current trends continue to indicate continued incremental improvements in 
electricity supply and distribution technology – pointing towards the Scenario 3.  
Other indicators: The Wild Cards noted above continue to have potential long-term impacts on all 
Scenarios. 
S3 Movement 
CHANGE from our last report: Considering the sections above on Recent Trends and the Scenario 
Axes, we see no combination of events pointing towards Scenario 3.  

Scenario 4: Focus on Long-Term Societal Costs (S4): Narrow and slow economic 
growth in the WECC region with stagnating standards of living with paradigm changes in 
electric supply and distribution Technology 
EPS Events Noting Flagged Early Indicators: 

EPS Key Drivers EIs Flagged 

Hackers Take Out Safety System in Power 
Plant Shutting Down Operations* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

New Tax Bill preserve benefits for solar and 
wind power* 

Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

4.3 

Royal Dutch Shell Reenters the Electric 
Power Sector* 

Innovation in Electric Supply and Distribution 4.4 

Yale Energy Analyst Defends Long Term 
Emission Benefits of Wind and Solar Power* 

Evolution of Electric Supply in the WECC Region 4.1 

First Look: The GOP Tax Bill and the Electric 
Power Sector* 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

4.2,4.3,4.4 

NERC: Changing resource mix tightening 
reserve margins* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

4.2,4.3,4.4 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1503&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1503&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1499&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1497&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1498&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1498&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1509&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1509&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1506&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1506&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1505&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1505&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1504&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1504&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1503&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1503&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

Alberta gets 600 MW of Wind at 3.7 cents 
per kWh* 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

4.2,4.3,4.4 

Renewable energy growing in Canada, solar 
power lags behind* 

Evolution of Electric Supply in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

4.2,4.3,4.4 

New York Power Authority will create digital 
replicas of every one of its assets*  

Innovation in Electric Supply and Distribution 4.4 

Global Economy in 2018: 3 Risks* Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

NONE 

Canada: Unemployment down in November* Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

NONE 

New Study: Global Warming’s Worst-Case 
Projections Look Increasingly Likely* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

4.2,4.3 

FERC: states cannot bar energy efficiency 
technologies from wholesale electricity 
markets* 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

4.4 

Alberta set to reboot its carbon tax* Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

4.1,4.3 

Note: Items with * indicate EPS affecting more than one Scenario.                      Shaded EPS are footnoted in this report 

S4 Trends 
Economic Growth:  Considering the sections above on Recent Trends and the Economic Growth axis, 
recent economic events are trending away from Scenario 4. 
Technology Innovation: Current trends continue to indicate continued incremental improvements in 
electricity supply and distribution technology – pointing away from the S4 technology quadrant. 
Other indicators: The Wild Cards noted above continue to have potential long-term impacts on all 
Scenarios. 
S4 Movement 
CHANGE: Events and trends are now trending away from S4. 

Scenario 5: Energy-Water-Climate Change (S5): S5 assumes a 3 degree F rise in global average 
temperature by 2034 and is the single key driver for this Scenario. S5 does not have any associated 
Early Indicators; however, if the SDS decides to complete S5, the work should include a set of Early 
Indicators for the Scenario. 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1502&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1502&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1501&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1501&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1500&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1500&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1499&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1497&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1493&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1493&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1492&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1492&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1492&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Of the 19 EPS reported in December, 14 are relevant to S5, some with significant effects, and all are 
discussed in the report sections above. 

EPS Key Drivers EIs Flagged 

   

Hackers Take Out Safety System in Power 
Plant Shutting Down Operations* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

First Look: The GOP Tax Bill and the Electric 
Power Sector* 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

1.3,1.5,2.4,2.5, 
3.2,3.3,3.4,3.5, 

4.2,4.3,4.4 

NERC: Changing resource mix tightening 
reserve margins* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

1.4, 2.4, 3.5, 
4.2,4.3,4.4 

Alberta gets 600 MW of Wind at 3.7 cents 
per kWh* 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

2.2,2.4, 
4.2,4.3,4.4 

Renewable energy growing in Canada, solar 
power lags behind* 

Evolution of Electric Supply in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

2.2,2.4, 
4.2,4.3,4.4 

New York Power Authority will create digital 
replicas of every one of its assets*  

Innovation in Electric Supply and Distribution 2.4, 4.4 

Global Economy in 2018: 3 Risks* Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

1.3, 3.2,3.3 

Canada: Unemployment down in November* Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

1.3, 3.3 

US Job Growth Remains Strong in 
November* 

Economic Growth in the WECC Region 1.3 

UN: Global Economy Growing at 3%, Best 
Since 2011* 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

1.3 

Eurozone economy powers ahead despite 
currency strength* 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

1.3 

New Study: Global Warming’s Worst-Case 
Projections Look Increasingly Likely* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.2, 4.2,4.3 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1498&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1496&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

FERC: states cannot bar energy efficiency 
technologies from wholesale electricity 
markets* 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

2.4, 4.4 

Alberta set to reboot its carbon tax* Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

2.1,2.3, 4.1,4.3 

Note: Items with * indicate EPS affecting more than one scenario.                    Shaded EPS are footnoted in this report 

Even though there are no specific Early Indicators for S5, and it does not appear on a Scenario 
matrix as do the other Scenarios, we can look at events and trends pointing towards or away from 
S5. 

S5 Trends 
As noted in the Global Economy section above (p. 14), the UN, in releasing its 2017 report on the 
economy20, noted some clear implications for climate change worth repeating here. The report 
recommends that governments should now focus on "longer-term issues, including tackling climate 
change and the growing inequality between rich and poor." 

The report went on to say “The frequency of weather-related shocks continues to increase, 
highlighting the urgent need to build resilience against climate change and contain the pace of 
environmental degradation,” the report said, adding that stronger GDP growth is likely to result in 
higher levels of global-warming carbon emissions.”  We will add “faster global economic growth 
impacts” to our list of continuing trends affecting Scenario 5 in future reports. 

In addition to the trends discussed in the Recent Trends section on Climate Change above, these 
trends continue to affect Scenario 5: 

• Lack of clarity of just what effects the Trump Administration’s continuing actions to unravel 
the environmental and energy policies of the Obama Administration will have on the 
country’s broader efforts to address global warming, especially now as more and more 
states focus on local actions to address the issues (See Trends and Wild Card sections above 
for new developments). 

• Regulation by litigation: Instead of a period of unregulated business activities promised by 
the Trump Administration, we are in a period of more risk and uncertainty for industry as 
environmental groups and their allies, along with states and local governments begin to 
turn to the courts to protect and enforce existing rules related to pollution, climate change, 
and energy policy. This trend has been exacerbated by the EPA’s decision not to settle such 
lawsuits, and instead defend them through the full judicial process. 

• Yet-to-be-understood impacts from the now triggered BREXIT could negatively impact 
Europe’s commitments under the Paris Agreement. The United Kingdom is in negotiations 
for the exit from the European Union, but there has been little progress and increasing 
political turmoil within the country 

                                                             
20 EPS: UN: Global Economy Growing at 3%, Best Since 2011, The Washington Post, December 1, 2017 
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• Improved cyber-security is critical in maintaining a country’s ability to manage their electric 
grids and other infrastructure that could be affected by climate change/global warming and 
those technologies designed to prevent or mitigate impacts of climate change. 

• Global warming continues at a record pace. 

S5 Movement 
NO CHANGE from our last report: Current indicators continue to accelerate and point towards S5. 
Year-to-date events continue to indicate that the trajectory trend towards the 3 degrees F global 
average temperature rise has not eased, and in fact may be accelerating.  

EPS EVENTS WITHOUT EARLY INDICATORS 

There are a number of EPS events each month without EIs flagged due to the structure of the EIs in 
each Scenario and yet are seen as significantly affecting the Scenarios through their impacts on Key 
Drivers. These EPS - in addition to the EPS with EIs - were considered in our analysis of the Scenario 
Trends and Movements and referenced in this report.  

Significant EPS Affecting Key Drivers not flagged as EIs 
Related Scenarios and EPS, newest first: 
Scenarios EPS Key Drivers 
NONE Financial parties marketing growth in battery 

technology and EV expansion 
Changes in Social Values Related to Energy Issues 

1,2,3,4,5 Hackers Take Out Safety System in Power 
Plant Shutting Down Operations* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in the 
WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

Note: Items with * indicate EPS affecting more than one Scenario.                    Shaded EPS are footnoted in this report 

 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1508&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1508&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1498&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1498&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54

	The WECC Scenarios: Early Indicator, Trends and
	Scenario Movement Analysis
	INTRODUCTION
	For November there were:

	EXECUTIVE SUMMARY
	Scenario Movement: In this December 2017 Trends Report, we note a change in our view of movement in the Scenario matrix from our November report. As discussed in detail in the following report sections, this month’s report finds a clear combination of...
	Scenario Axis Trends
	Uncertainties, Major Trends and Wild Cards

	SIGNIFICANT UNCERTAINTIES FOR CONSIDERATION
	RECENT TRENDS
	Renewables
	Planning & Operations
	Climate Change

	WILD CARDS
	Cyber-security

	SCENARIO AXIS TRENDS
	The WECC Scenario Matrix
	Economic Growth in the Western Interconnection
	Global Economic Growth
	Technology Innovation in Electricity Supply and Distribution

	EPS EVENTS WITH EARLY INDICATORS & SCENARIO MOVEMENT
	S1 Trends
	S1 Movement
	CHANGE: Year to date events and trends now indicate movement towards S1.

	S2 Trends
	S2 Movement
	NO CHANGE: Year to date events show no clear movement towards S2.

	S3 Trends
	S4 Trends
	S5 Trends
	S5 Movement
	NO CHANGE from our last report: Current indicators continue to accelerate and point towards S5. Year-to-date events continue to indicate that the trajectory trend towards the 3 degrees F global average temperature rise has not eased, and in fact may b...


	EPS EVENTS WITHOUT EARLY INDICATORS
	Significant EPS Affecting Key Drivers not flagged as EIs


