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INTRODUCTION 

This is the 28th 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 January 1-31 2018 inclusively, our analysis 
considers and builds on learnings from the last 27 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 - December 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 January there were: 
31 new EPS with significant events added, 30 by QPG and 1 by WECC Staff (Mike Bailey) 
25 EPS (81%) with one or more EIs flagged for   
57 EIs flagged 
For the period September 2015 – January 2018 there were: 
534 Total EPS with significant events added  
353 EPS (66%) with one or more EIs flagged for  
681 EIs flagged 

In the early days of January 2018 we issued a Trend Alert entitled: Key Factors in the Evolution of 
Electricity Supply Markets, which can be found here under the Quarterly Trends menu.  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 12 
EPS Events with EIs and Scenarios 1-5 Movement………..  Page 18 
EPS Events without EIs Flagged…………………………………… Page 28 

https://www.wecc.biz/SystemAdequacyPlanning/Pages/Events-Pattern-Structure.aspx
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 January 2018 Trends Report, we see no change in our view of 
movement in the Scenario matrix from our December 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 continued to improve in 
December 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 third quarter and growth trends show that except for New Mexico 
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 trajectory of higher 
growth across the region (see our detailed discussion of economic growth beginning on page 13).  

Broad economic indicators for the US and Canada as a whole, e.g., GDP growth and unemployment, 
are also beginning to indicate a period of faster growth. GDP growth for the US 4th quarter was 
reported at 2.6%, following a strong 3rd quarter growth of 3.0%, although growth was at 2.3% for 
the year due to a less than stellar 1st quarter. Canada expects 2017 growth to come in at 2.5%, and 
both Alberta and British Columbia expect to be at or above 2.5% for the year 

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 more final results 
for 2017 and begin to see 2018 indicators, and we will continue to revisit this trend in future 
reports. 

The global economy remains in a faster growth period: The World Bank joined other institutions in 
projecting worldwide 2018 growth at 3.1%. But with this report comes a cautionary note that in the 
long-term, 2018 may be the high point of a temporary cyclical recovery, as underlying structural 
problems make themselves known in the next decade. The slowdown in potential growth is the 
result of years of softening productivity growth, weak investment, and the aging of the global labor 
force. The deceleration is widespread, affecting economies that account for more than 65 percent of 
global GDP. Without efforts to revitalize potential growth, the cyclical decline may extend into the 
next decade. 

Global debt continues to overhang this period of faster growth and is an additional caution on 
faster growth expectations. Total global debt - including debt for household, government, financial 
and non-financial corporate sectors - hit a record high of $233 trillion in the 3Q17 according to the 
Institute of International Finance (IIF). This is a rise of $16 trillion over year-end 2016. If interest 
rates continue to rise around the world, much of this debt will be hard to service, and defaults could 
trigger downward pressures on worldwide growth. 
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Technology Innovation - Progress along this 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. Following on from our 
previous reports noting increasing use of the combination of renewables and storage, Southern 
California Edison has decided not to build its proposed 250-MW Puente gas-fired peaker plant, 
instead opting for a new transmission line carrying electricity from renewable power sources with 
storage backup to serve customers in the Oxnard area.  

Even as this trend continues the overarching trend of 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 12.  

Uncertainties, Major Trends and Wild Cards 
While there were no new significant uncertainties noted in January, there were, however, new 
events that fit previously identified trends in Climate Change, Renewables, Social Values Related to 
Energy Issues, and Reliability Operations. We also report on two significant Cyber-security Wild 
Card events, and four events related to the Policy Preferences for Fossil Fuels Wild Card.  

Climate Change - NASA announced that 2017, depending on what dataset is used, was either the 
second or third warmest year on record. 2017 saw some of the highest average surface 
temperatures ever recorded, surprising scientists who had expected sharper retreat from recent 
record years as there was no El Nino event last year. Natural disasters, at least partially related to 
climate change, were reported to have cost the U.S. over $306 billion in damages in 2017. The 
disasters destroyed significant energy-related infrastructure. 2017 was the most expensive year on 
record for natural disasters for the US. 

The journal Nature reported that a group of researchers has reduced the uncertainty "in a key 
metric of climate change” by 60 percent, narrowing a range of potential warming from 3°C to 1.2°C. 
And that could have implications for how the international community arrives at climate goals like 
it did in Paris. For the past 25 years, the generally accepted range for this potential warming has 
stood between 4.5°C and 1.5°C. 

Renewables - As most observers expected, President Trump issued a tariff on imported solar panels. 
The tariffs will exempt the first 2.5 GW of cell imports each year. The balance of imports will start at 
a tariff rate of 30%, and decline by 5% over a four-year span, ending at 15% by 2022. Canadian-
made panels are exempt. It remains to be seen how the market will respond to this decision and 
whether utility investment will continue or slow as some predict. The new GOP tax bill lowers rates 
for businesses and consumers, and lower tax rates will make the benefits of tax equity deals used to 
finance renewable energy less valuable, impacting future financing of both wind and solar 
generation installations. At least $3 billion of project financing is on hold for such projects. 

FERC reported that 2020 will see 20.6 GW of coal-fired generating capacity retiring nationwide and 
less than 2 GW of new coal generation coming online to replace it by 2020. Instead, more than 92 
GW of new gas-fired generation will be added nationwide while almost 11 GW will be retired. More 
than 72 GW of new wind generation will come online and 43.5 GW of solar is expected as well. 
About 116 GW of utility-scale renewable energy is expected to be installed by the end of 2020. 
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Xcel set a new benchmark low for renewable generation + storage as their recent solicitation for 
proposals of up to 1,000 MW of wind, 700 MW of solar and 700 MW of natural gas and/or storage 
resulted in a median price bid for wind-plus-storage projects of $21/MWh. PG&E is following 
through with their program in install a network of electric vehicle (EV) charging stations across 
California, announcing 7,500 stations in the Northern and Central part of the state to be completed 
by 2020. Based on its most recent Short-Term Energy Outlook, the EIA forecasts that wind power 
will surpass hydropower as the US’ largest source of renewable power in 2018. The forecast is 
based on precipitation and water runoff projections, and the fact that few new hydro plants are 
expected to come online in 2018 and 2019. 

Social Values - In a continuing shift in social norms, socially responsible investing (SRI) is gaining a 
strong foothold among institutional investors with data suggesting more and more top-level 
decision makers are prioritizing environmental, social, and governance (ESG) principles in the 
investment evaluation process. New data indicates that 37% of plan sponsors that responded to the 
survey “incorporated ESG factors into their investment decision-making process.” 

Reliability - Within the continuing restructuring in the electric power market, the California ISO 
(CAISO) announced it will soon act as its own reliability coordinator (RC), a responsibility currently 
handled by Peak Reliability. The grid operator expects its reliability services to be up and certified 
by September 2019, and noted increased costs related to the Mountain West Transmission Group's 
likely departure from Peak, as well as Peak’s partnership with PJM to offer market services as 
reasons for its decision. 

Wild Cards (see page 10 for a complete list of current Wild Cards) - On the cyber-security Wild Card 
front, two items of note were reported in January.  Industry analyst Zeynep Tufekci, an associate 
professor at the School of Information and Library Science at the University of North Carolina 
points to long-term structural problems that will make cyber-security risks a long-term problem 
that may be impossible to fix: “We have built the digital world too rapidly. It was constructed layer 
upon layer, and many of the early layers were never meant to guard so many valuable things: our 
personal correspondence, our finances: the very infrastructure of our lives”. 

FERC issued a Notice of Proposed Rulemaking (NOPR) that proposes to direct the North American 
Electric Reliability Corporation (NERC) to modify its reliability standards in order to improve the 
mandatory reporting of cybersecurity issues. A number of US industries, including the electricity 
system and grid were targeted by cyber-attacks in 2015 and 2016, and the US Department of 
Homeland Security and the FBI considered them "advanced and persistent" threats. Yet NERC did 
not report any cyber incidents in 2015 and 2016 (italics ours). 

The policy preferences for fossil fuels Wild Card saw a number of significant events in January. The 
Federal Energy Regulatory Commission on Monday rejected a proposal from the Department of 
Energy to subsidize coal and nuclear plants, instead turning to regional grid operators to assess 
how best to enhance the resilience of the power system. The five-member FERC voted unanimously 
to reject the proposed rule from Secretary of Energy Rick Perry to provide cost recovery for plants 
with onsite fuel supplies, writing that neither the DOE proposal nor comments in the record showed 
that existing market rules are unjust and unreasonable.  

The Trump administration removed a number of environmental restrictions in an effort to promote 
fossil fuel based energy production. It announced it will allow new offshore oil and gas drilling in 
nearly all United States coastal waters, giving energy companies access to leases off California for 
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the first time in decades and opening more than a billion acres in the Arctic and along the Eastern 
Seaboard. Then the administration announced it was rescinding an Obama-era rule that tightened 
restrictions on hydraulic fracturing for natural gas. The original rule went into effect in 2015. The 
administration has proposed rolling back offshore drilling safety regulations that were put in place - 
by the Obama administration - after the 2010 Deepwater Horizon oil rig disaster in the Gulf of 
Mexico that killed 11 people and caused the worst oil spill in American history. A new rule will be 
proposed sometime in the future. We expect long court battles in each of these proposed rule 
changes. 

Our full discussion of Uncertainties, Recent Trends, and Wild Cards begins on page 6 and continues 
in the Scenario Axis Trends beginning on page 12, and our discussion of each Scenario begins on 
page 18. 

SIGNIFICANT UNCERTAINTIES FOR CONSIDERATION 

While there were no new significant uncertainties noted in January, there were, however, new 
events that fit previously identified trends in Climate Change and Scenario 5, Renewables, Social 
Values Related to Energy Issues, and Reliability Operations. We also report on two significant Cyber-
security Wild Card events, and four events related to the Preference for Fossil Fuels Wild Card. We 
note a Technology Innovation 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 

Climate Change & Scenario 5 
2017 Global Warming - NASA announced that 2017, depending on what dataset is used, was either 
the second or third warmest year on record.1 2017 saw some of the highest average surface 
temperatures ever recorded, surprising scientists who had expected sharper retreat from recent 
record years as there was no El Nino event last year. The largest factor in yearly warming is the El 
Niño Southern Oscillation, a pattern of warm surface water distribution in the Pacific Ocean. El Niño 
years have slightly elevated global average surface temperatures, while La Niña years tend to drop 
just below the long-term trend line. After strong El Niño conditions in 2015 faded in 2016, 2017 
saw pretty neutral conditions that eventually shifted into a mild La Niña. As a result, 2017 global 
temperature stayed a tick below 2016. Global warming trends continue with significant amounts of 
natural variability determine which years end up being record breakers (italics ours).  

US Natural Disaster Costs Rise - Media reports note that natural disasters, at least partially related 
to climate change, cost the U.S. over $306 billion in damages in 2017.2 The disasters destroyed 
significant energy-related infrastructure. 2017 was the most expensive year on record for natural 
disasters for the US. “In all, there were 16 natural disasters that caused more than $1 billion of 
damage in 2017. In 1980, when NOAA first started tallying records, there were only three such 

                                                             
1 EPS: 2017 in Top Three Warmest Years on Record, Ars Technica, The New York Times, January 28 ,2018 
2 EPS: U.S. experiences record damage from natural disasters, The New York Times, January 8, 2018 

https://www.wecc.biz/SystemAdequacyPlanning/Pages/Events-Pattern-Structure.aspx
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1534&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1522&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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disasters. This year’s $306 billion in damage broke a record set in 2005, when Hurricane Katrina 
contributed to a total of $215 billion in damage.” 

Global Warming Models Continue to Improve – We noted in last month’s report that global warming 
models continue to improve their predictive ability. One of the more vexing issues in dealing with 
and talking about climate change, or if you prefer, global warming, is the inherent problems in 
developing effective and accurate (as far as possible) models using thousands of variables and 
complex datasets. The journal Nature3 (subscription required) reported that a group of researchers 
has reduced the uncertainty "in a key metric of climate change by 60 percent, narrowing a range of 
potential warming from 3°C to 1.2°C. And that could have implications for how the international 
community arrives at climate goals like it did in Paris." For the past 25 years, the generally accepted 
range for this potential warming has stood between 4.5°C and 1.5°C. 

The new model reduces uncertainty by constraining a metric called "equilibrium climate 
sensitivity", the amount of global warming we would predict if we just doubled the atmospheric 
carbon dioxide and let the atmosphere and climate come to equilibrium with the carbon dioxide. 

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), becomes more relevant each 
month. 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, or incorporated in the 
next round of new scenario development. For WECC planning, the new model noted above may 
indicate a lower boundary of possible global temperature rises to consider in both Year 10 and Year 20 
planning, and for Scenario 5. 

Renewables 
Solar Cell Tariffs Set - As most observers expected, President Trump issued a tariff4 on imported 
solar panels. The tariffs will exempt the first 2.5 GW of cell imports each year. The balance of 
imports will start at a tariff rate of 30%, and decline by 5% over a four-year span, ending at 15% by 
2022. Canadian panels are exempt. The Solar Energy Information Agency is forecasting a loss of 
23,000 industry jobs in 2018, and "billions of lost investment". From Utility Dive: 

"The majority of the current 260,000 solar jobs are in installation, with only 38,000 (or 14%) in 
manufacturing. Moreover, the case threatened two-thirds of future utility-scale solar installations 
set to come online in the next five years, which is the biggest and most vulnerable solar market. 
Experts compared the solar trade case to the last Section 201 proceeding, which targeted imported 
steel. Unlike steel, solar could be easily swapped for gas and wind; opponents testified in the 
marathon hearings. Most notably, utilities Duke Energy and NextEra spoke out against the trade 
case; historically, they have fought against substantial solar installation before the resource declined 
in costs.  It also marked a time for strange alliances as some of Trump's conservative allies, 
including the Heritage Foundation and the American Legislative Exchange Council, also condemned 
the push for tariffs. " 

It remains to be seen how the market will respond to this decision and whether the utility 
investment will continue. It could be that the tariffs will delay investment initially as the long-term 
impact will be limited since the tariffs expire in four years, and costs are projected to continue to 

                                                             
3 EPS: Global Warming Predictions Becoming Less Uncertain, Wired News, Nature, January 17, 2018 
4 EPS: Trump Issues 30% Tariff on Solar Panels - Will Utility Investment Slow?, Utility Dive, January 22, 2018 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1536&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1533&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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decline. The Trump Administration has long indicated it would take measures on what it perceived 
as unfair trade practices, and has especially called out China in their statements. We will watch 
developments in this sector as impacts become clearer. 

US Tax Bill & Alternative Energy – The new tax bill will lower rates for businesses and consumers, 
and lower tax rates will make the benefits of tax equity deals5 used to finance renewable energy less 
valuable, impacting future financing of both wind and solar generation installations. There is at 
least $3 billion of project financing on hold for such projects. While solar and wind projects are 
typically eligible for federal tax credits, many project owners don’t owe enough in taxes to the 
government to take full advantage. Instead, they turn to banks, insurance companies and some big 
technology firms that monetize the credits through tax-equity investments. 

FERC: 20 GW of Coal-Fired Generation Retirement – 2020 will see 20.6 GW of coal capacity retiring 
and less than 2 GW of new coal generation coming online to replace it by 20206. Instead, more than 
92 GW of new gas-fired generation will be added while almost 11 GW will be retired. More than 72 
GW of new wind generation will come online and 43.5 GW of solar is expected as well. About 116 
GW of utility-scale renewable energy is expected to be installed by the end of 2020.  

FERC noted in its Energy Infrastructure Update for November 2017, a generation mix that is 
growing in size while becoming less carbon-intensive. Coal now accounts for 23% of the United 
States' installed capacity while natural gas makes up more than 40%. Nuclear is about 9%, and solar 
and wind combine for about that amount as well. 

Xcel Sets a New Benchmark Low for Renewables + Storage - We noted in our last report the very 
low prices for renewable power Alberta received in its most recent auction, and now Xcel has set a 
new benchmark low in their latest solicitation.7 Last year Xcel subsidiary Public Service Co. of 
Colorado announced a plan to shutter 660 MW of coal-fired capacity at the Comanche Generating 
Station and issued a competitive request for proposals of up to 1,000 MW of wind, 700 MW of solar 
and 700 MW of natural gas and/or storage. Details about battery duration and sizing were not made 
available, but the price of battery-paired solar in the solicitation is a full $9/MWh cheaper than the 
cheapest contract announced just last year. It seems that the addition of storage did not appear to 
raise bid prices as much as in the past. From Utility Dive: 

“The Xcel Energy resource solicitation received more than 400 individual proposals, the utility 
reported last month, including what may be record-low prices for renewable energy paired with 
energy storage. The median price bid for wind-plus-storage projects in Xcel's all-source solicitation 
was $21/MWh, GreenTech Media Research noted on Twitter, and the median bid for solar-plus 
storage was $36/MWh. Previously, the lowest known bid for similar solar resources was $45/MWh 
in Arizona. The utility detailed the bid information in its 30-day status report for the solicitation, 
dated Dec. 28. Bids are being evaluated and the first round of projects will be selected next month.”  

PG&E to Install 7.500 EV Charging Stations - PG&E is following through with their program to install 
a network of electric vehicle (EV) charging stations across California.8 Per Utility Drive: 

                                                             
5 EPS: U.S. Tax Bill Reduces Benefits for Alternative Energy Financing, Bloomberg, January 12, 2018 
6 EPS: FERC Expects 20 GW of Coal-fired Electricity Generation Retired by 2020, Utility Dive, January 8, 2018 
7 EPS: Xcel Gets "Incredible" Low Cost Renewable/Storage Energy Bids, Utility Dive, January 8, 2018 
8 EPS: PG&E To Install 7,500 EV Charging Stations in California, Utility Dive, January 18,2018  

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1528&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1520&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1540&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1535&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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“Pacific Gas & Electric yesterday announced it was launching a new EV Charge Network program to 
partner with businesses and charging companies to install 7,500 level 2 chargers across Northern 
and Central California by 2020, including at sites in disadvantaged communities. The charging ports 
will be rolled out to condominiums, apartment buildings and workplaces. In this year's first quarter, 
the utility will begin installing new chargers, including at Merced College, the first participating 
customer. In an effort to meet aggressive greenhouse gas reduction goals, California wants to have 
1.5 million zero-emission vehicles on the road by 2025.” California wants to lure more EV buyers by 
rolling out additional charging infrastructure. 

PG&E has proposed additional projects to state regulators, "... including the deployment of fast-
charging stations to meet consumer demand and the electrification of fleets with medium- and 
heavy-duty vehicles. Those could include school buses, transit agencies and delivery fleets...."  

EIA: Wind to Surpass Hydro in 2018 - Based on its most recent Short-Term Energy Outlook, the EIA 
forecasts that wind power will surpass hydropower as the US’ largest source of renewable power in 
2018.9 The forecast is based on precipitation and water runoff projections, and the fact that few 
new hydro plants are expected to come online in 2018 and 2019. Utility Dive notes that: 

• Hydro provided 7.4% of total utility-scale generation last year, helped by what EIA called "a 
relatively wet year," but its generation is slated to fall to 6.5% this year and 6.6% in 2019. 
Wind generated 6.3% last year but is expected to rise to 6.9% by 2019. 

• Looking ahead, all types of wind resources are likely to expand significantly — particularly 
as the United States begins to embrace offshore wind facilities. According to Bloomberg New 
Energy Finance, offshore wind resources globally will grow by 600% by 2030. 

Social Values Related to Energy Issues 
Institutional Investors Prioritizing Environmental, Social, and Governance (ESG) Principles – In a 
continuing shift in social norms, socially responsible investing (SRI) is gaining a strong foothold 
among institutional investors10 with data suggesting more and more top-level decision makers are 
prioritizing environmental, social, and governance (ESG) principles in the investment evaluation 
process. New data from Callan LLC, a leading institutional investment consulting firm, indicates that 
this year, 37% of plan sponsors that responded to the survey “incorporated ESG factors into their 
investment decision-making process.” “The survey conducted in August of 2017 polled 105 unique 
institutional U.S. plans and trusts totaling more than $1.1 trillion in assets,” said Callan. 
“Respondents by fund type include: approximately one-third public funds, one-third corporate 
funds, and one-third endowments and foundations.” Importantly, institutional investors responsible 
for large sums of money are increasingly making ESG virtues part of their toolboxes. 

Reliability Operations 
CAISO Will Become Its Own Reliability Coordinator – Within the continuing restructuring in the 
electric power market, the California ISO (CAISO) announced yesterday it will soon act as its own 
reliability coordinator (RC)11, a responsibility currently handled by Peak Reliability. The grid 
operator expects its reliability services to be up and certified by September 2019. CAISO officials 
say the change is due to increased costs related to the Mountain West Transmission Group's likely 

                                                             
9 EPS: EIA Expects Wind to Surpass Hydro as Largest Renewable Source in 2018, DoE Energy Information Agency & Utility 

Dive, January 24, 2018 
10 EPS: Institutional Investors Are Prioritizing environmental, social and governance (ESG) Principles, Investopedia, 

January 2, 2018 
11 EPS: CAISO Will Become Its Own Reliability Coordinator, Utility Dive, January 3, 2018 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1532&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1510&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1519&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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departure from Peak, as well as Peak’s partnership with PJM to offer market services as reasons for 
its decision. Officials say they have supported a single coordinator for the Western Interconnection, 
but will now offer reliability services on its own system — as well as to other interested systems in 
the Western Interconnection.  

WILD CARDS 

In previous reports we identified a number of Wild Cards, significant issues and events that are 
highly unpredictable, to track in future reports: Cyber-security, policy preferences for fossil fuels, 
cryptocurrency’s effects on increased electricity usage, trade disputes affecting the electricity 
industry, solar financing problems, and BREXIT. In January, there were two new cyber-security Wild 
Card events and four events related to the policy preferences for fossil fuels Wild Card. We will 
continue to monitor all of the Wild Cards each month. 

Cyber-security 
Cyber-security Risks Deeply Embedded in Throughout Information Systems – Industry analyst 
Zeynep Tufekci, an associate professor at the School of Information and Library Science at the 
University of North Carolina, points to points to long-term structural problems12 that will make 
cyber-security risks a long-term problem that may be impossible to fix. She notes that we have built 
the digital world too rapidly. It was constructed layer upon layer, and many of the early layers were 
never meant to guard so many valuable things: our personal correspondence, our finances: the very 
infrastructure of our lives. Design shortcuts and other techniques for optimization — in particular, 
sacrificing security for speed or memory space — may have made sense when computers played a 
relatively small role in our lives. But those early layers are now emerging as enormous liabilities. 
Potential temporary fixes will entail a performance cost, since they involve rolling back strategies 
for optimizing performance.  

FERC Issues New Rule on Reporting Cyber-attacks - The Federal Energy Regulatory Commission has 
issued a Notice of Proposed Rulemaking (NOPR) that proposes to direct the North American 
Electric Reliability Corporation (NERC) to modify its reliability standards in order to improve the 
mandatory reporting of cybersecurity issues.13 The NOPR grew out of a petition filed by the 
Foundation for Resilient Societies that asked FERC to require additional measures for “malware 
detection, mitigation, removal and reporting.” FERC, citing existing and ongoing cybersecurity 
standards and procedures, declined to propose additional reliability standard measures, but did 
propose to seek broader reporting requirements. 

"The current threshold for the reporting cyber incidents applies only to incidents that 
“compromised or disrupted one or more reliability tasks.” That low threshold could result in “a lack 
of timely awareness” among stakeholders, according to the FERC filing. To address that, FERC is 
proposing that NERC modify its Critical Infrastructure Protection (CIP) Reliability Standards include 
the mandatory reporting of Cyber Security Incidents that compromise, or attempt to compromise 
the electronic defenses of the electric power system." 

Cyber-attacks on utility infrastructure have made the headlines, but they have not been showing up 
in NERC reports. A number of US industries, including the electricity system and grid were targeted 

                                                             
12 EPS: Cyber Security Risk Seen as Deeply Embedded Throughout Information Systems, The New York Times Op-Ed, 

January 6, 2018 
13 EPS: FERC to Issue New Rule on Reporting Cyber-attacks, Utility Dive and Other Media Reports, January 2, 2018 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1523&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1517&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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by cyber-attacks in 2015 and 2016, and the US Department of Homeland Security and the FBI 
considered them "advanced and persistent" threats. Yet NERC did not report any cyber incidents in 
2015 and 2016. 

Policy Preferences for Fossil Fuels 
FERC Rejects DoE Coal and Nuclear – The Federal Energy Regulatory Commission rejected a 
proposal from the Department of Energy to subsidize coal and nuclear plants, instead turning to 
regional grid operators to assess how best to enhance the resilience of the power system.14 The five-
member FERC voted unanimously to reject the proposed rule from Secretary of Energy Rick Perry 
to provide cost recovery for plants with onsite fuel supplies, writing that neither the DOE proposal 
nor comments in the record showed that existing market rules are unjust and unreasonable. The 
decision notably rejected calls from coal and nuclear plant operators to enact short-term support 
for struggling power plants. A wide array of power sector critics argued that moving many 
generators into cost recovery could upend wholesale power markets. 

FERC maintains that ""While some commenters allege grid resilience or reliability issues due to 
potential retirements of particular resources, we find that these assertions do not demonstrate the 
unjustness or unreasonableness of the existing RTO/ISO tariffs," FERC wrote in the order. "In 
addition, the extensive comments submitted by the RTOs/ISOs do not point to any past or planned 
generator retirements that may be a threat to grid resilience." Additionally, DOE and its allies did 
not convince the commission that the cost recovery proposal would be an improvement on existing 
market structures. FERC saw no reason to generate turmoil in the electric power markets as it saw 
..."no evidence in the record to suggest that temporarily delaying the retirement of uncompetitive 
coal and nuclear generators would meaningfully improve the resilience of the grid…” wrote 
Commissioner Richard Glick, concurring with the agency’s decision to reject the proposal. “Rather, 
the record demonstrates that, if a threat to grid resilience exists, the threat lies mostly with the 
transmission and distribution systems, where virtually all significant disruptions occur.” 

Oil & Gas Drilling Open in Most Coastal Waters - The Trump administration removed a number of 
environmental restrictions in an effort to promote fossil fuel energy production15, as it announced it 
will allow new offshore oil and gas drilling in nearly all United States coastal waters, giving energy 
companies access to leases off California for the first time in decades and opening more than a 
billion acres in the Arctic and along the Eastern Seaboard. The proposal lifts a ban on such drilling 
imposed by President Barack Obama near the end of his term. The governors of New Jersey, 
Delaware, Maryland, Virginia, North Carolina, South Carolina, California, Oregon and Washington 
have all opposed offshore drilling plans. Oil company leaders applauded the actions, calling it "long 
overdue". 

Fracking Restrictions Eased - The administration then announced it was rescinding an Obama-era 
rule that tightened restrictions on hydraulic fracturing for natural gas.16 The original rule which 
went into effect in 2015, "and was intended to ensure that natural gas wells were properly built to 
protect water, make certain the fluids flowing back to the surface as a result of hydraulic fracturing 
operations were managed in an environmentally responsible way, and provide public disclosure of 
                                                             
14 EPS: FERC Rejects DOE Proposed Coal and Nuclear Subsidies, The New York Times, Washington Post and Utility Dive, 

January 8, 2018 
15 EPS: Trump Administration Moves to Open Nearly All Offshore Waters to Drilling, The New York Times, January 4, 

2018 
16 EPS: Trump Administration Eases Fracking Restrictions, Courthouse News, December 29, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1518&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1516&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1515&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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the chemicals used in hydraulic fracturing fluids”. It also required energy companies to get a 
fracking permit from the BLM, and to disclose the water sources for the fracking, so the BLM could 
assess any impacts under the National Environmental Policy Act. In addition, the former rule 
required drillers to submit information about nearby gas wells to prevent those wells from being 
damaged by high-pressure fracking. And it required drillers to submit a list of the chemicals used in 
their drilling processes, which were to be listed on a public website. 

The rule was challenged in court soon after it was announced, and The District of Wyoming federal 
court stayed the rule before it went into effect, and later issued a final order setting aside the rule, 
concluding that it was outside the BLM’s statutory authority. The 10th Circuit Court of Appeals 
dismissed an appeal of the decision and vacated the Wyoming District Court’s final order, 
instructing it to dismiss the case. As with other rescinded rules, this action already has court 
challenges, and future effects won't be known until the court actions are complete. 

Offshore Oil Drilling Safety Rules - The Trump administration has proposed rolling back offshore 
drilling safety regulations17 that were put in place - by the Obama administration - after the 2010 
Deepwater Horizon oil rig disaster in the Gulf of Mexico that killed 11 people and caused the worst 
oil spill in American history. The US Department of the Interior will propose its own rule in 
sometime in the future. We expect long and hard-fought court battles over these three proposed 
changes. 

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. 

                                                             
17 EPS: Trump Administration Rescinds Rules for Oil & Gas Drilling, Associated Press via Washington Post & The New 

York Times, December 29, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/Pages/Scenario-Planning.aspx
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1514&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Economic Growth in the Western Interconnection 
US Jobs and Unemployment - Reports were released18 in January covering activity during December 
2017: US employers added 148,000 jobs in December19 compared to the 228,000 jobs added in 
November. 

The jobless rate - consisting of workers who filed for unemployment benefits –remained steady at 
4.1%. However, "hidden unemployment" - those working part-time because they cannot find a full-
time job (4.9 million) and those who want jobs but are not looking (5.3 million) was at 6.0%, 
bringing total unemployment to 10.1% (16.8 million) of the workforce. 

While hourly wage gains held at 2.5% year-on-year, new data shows that wages in the past 12 
months have increased most for the least-educated workers and those who are in generally low-
paying jobs. Overall, job growth is strong, and the benefits are beginning to be more widely shared. 
It remains to be seen if this period of faster growth can be maintained in 2018. 
 
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 - Employment increased for a third consecutive month, 
up 79,000 in December. The unemployment rate continued on a downward trend, decreasing 
by 0.2 percentage points to 5.7%, the lowest since comparable data became available in 
January 1976. The employment increase in December was concentrated in part-time work, which 
rose by 55,000.  

December's job growth follows on from gains in October and November, and is driven by effects of 
overall faster growth in the global economy affecting Canadian producers. This boosted gains for the 

                                                             
18 US Bureau of Labor Statistics, News Release: December 2017 Employment Situation, November 3, 2017 
19 EPS: US Job Growth and Wage Gains in December '17, The New York Times, National Jobs for All Coalition, January 5,  

2017 

https://njfac.org/index.php/2018/01/05/unemployment-data-december-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=1511&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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fourth quarter 2017 to 193,000 or 1.0%, the most robust rate of quarterly growth since the second 
quarter of 2010.20 In the 12 months to December 2017, employment was up 423,000 (+2.3%), with 
nearly all the gains in full-time work (+394,000 or +2.7%). Over the same period, total hours 
worked grew 3.1%. The unemployment rate followed a downward trend in the 12 months to 
December, falling 1.2 percentage points over this period. 

In the Western Interconnection, Alberta's unemployment rate was at 6.9%, down from 7.3%, and 
British Columbia's unemployment was at 4.6% down from 4.8% in November. 

Figure 3, Unemployment by Province 
for November 2017, Source: Statistics 
Canada 

 

 
 
 
 

 

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

Figure 4, Unemployment across the Western Interconnection, 2014-2017 Sources: US Bureau of 
Labor Statistics, Statistics Canada 

 

                                                             
20 EPS: Canada Jobs Grow for 3rd Consecutive Month, Statistics Canada, The Calgary Herald, January 5, 2018 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1512&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
http://www.statcan.gc.ca/daily-quotidien/180105/cg-a003-eng.htm


Early Indicators, Trends & Scenario Movement                                                    February 7 2018 

Quantum Planning Group                                                                                       Page 15 of 28 

Economic Growth in the Western Interconnection – As of this report date, complete 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 upcoming reports as full indicator data and other analyses are released. 

We noted last month that broad economic indicators through November (December 2017 Trends 
Report) for the US and Canada as a whole, e.g., GDP growth and unemployment, remained mixed. 
GDP growth for the US 4th quarter21 was reported at 2.6%, following a strong 3rd quarter growth of 
3.0%, confirming expectations of a slower 4th quarter.22 However, due to a less than stellar 1st 
Quarter, the economy grew at an estimated overall rate of 2.3% for the full year. 

Although short of the 4% President Trump promised, it is still an indicator of the national economy 
is on a firm foundation for 2018, and poised for faster growth in 2018 The article linked in the EPS 
below has a detailed look at the economic drivers in play in 2017. 

A sinking jobless rate, surging stock market along with a decided brighter outlook, and continuing 
faster growth globally improving demand for US products combined to boost 2017 growth. 

Figure 5, US Real GDP by 
quarter, 2014-2017, Source: 
US Bureau of Economic 
Analysis 

 
 
 
 
 
 

 

Canada’s overall economy continued to improve in 201723, with analysts now looking at a final year-
end growth rate of at least 2.5%. Canada's manufacturing sectors are increasingly being helped by 
stronger worldwide economic growth. In the Western Interconnection, Alberta continues to 
struggle to recover from jobs lost due to low oil and natural gas prices.  

In November’s report, we looked at the combination of unemployment and GDP growth for the 
Western Interconnection in 2017 through November (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. We updated the 
chart this month to include December unemployment numbers and 3rd quarter GDP growth. 

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 (New Mexico and Montana) were below 2.5% GDP growth. Fourth quarter 2017 US GDP 
growth data by state will be released on May 4, 2018 and we will include that information in our 
May 2018 report and updated chart. 

                                                             
21 US Bureau of Economic Analysis, News Release, US GDP: Fourth Quarter and Annual Estimate, January 26, 2018 
22 EPS: US GDP Grew at 2.6% Annual Rate in 4th Quarter, The New York Times, January 26, 2018 
23 Monthly Economic Monitor, National Bank of Canada, February, 2018 

https://www.wecc.biz/SystemAdequacyPlanning/Pages/Events-Pattern-Structure.aspx
https://www.wecc.biz/SystemAdequacyPlanning/Pages/Events-Pattern-Structure.aspx
https://www.bea.gov/newsreleases/national/gdp/gdpnewsrelease.htm
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1529&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.nbc.ca/en/rates-and-analysis/economic-analysis.html
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Figure 6, 2017 GDP Growth and Unemployment across the Western Interconnection, Sources: US 
Bureau of Labor, US Bureau of Economic Analysis and Statistics Canada 

 
Taken together, we consider this combination of indicators as an indicator of a trajectory of consistent 
overall higher growth across the Western Interconnection, 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 January, the World Bank joined other institutions, including the IMF, in forecasting global growth 
at over 3% (3.1%) for 2018. However, the bank noted that in the long-term, the rate "...will be the 
high point of a temporary cyclical recovery, as underlying structural problems make themselves 
known in the next decade..."24 Per the press release: 

“The 3.1% in 2018 is largely seen as a short-term upswing. Over the longer term, slowing potential 
growth—a measure of how fast an economy can expand when labor and capital are fully 
employed—puts at risk gains in improving living standards and reducing poverty around the world. 
2018 is on track to be the first year since the financial crisis that the global economy will be 
operating at or near full capacity. With slack in the economy expected to dissipate, policymakers 
will need to look beyond monetary and fiscal policy tools to stimulate short-term growth and 
consider initiatives more likely to boost long-term potential. 

The slowdown in potential growth is the result of years of softening productivity growth, weak 
investment, and the aging of the global labor force. The deceleration is widespread, affecting 

                                                             
24 EPS: 2018 Global Growth at 3.1%, Bur Slow Down Long-Term: World Bank, The World Bank & The Telegraph (UK), 

January 9, 2018 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1537&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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economies that account for more than 65 percent of global GDP. Without efforts to revitalize potential 
growth, the decline may extend into the next decade” (italics ours). 

Looking forward into 2018, global debt continues to overhang this period of faster growth, and 
serves as a caution on expectations of continued faster growth. Total global debt - including debt for 
household, government, financial and non-financial corporate sectors - hit a record high of $233 
trillion in the 3Q17 according to the Institute of International Finance (IIF).25 This is a rise of $16 
trillion over year-end 2016. 

• The largest tranche of the debt - $68 trillion, belongs to non-financial companies. 
• The second largest piece - $63 trillion - belongs to governments. 
• Financial institutions have $$58 trillion, and households have $44 trillion. 

However, while total debt had risen by $16 trillion in the third quarter compared to end-2016, debt 
ratio to the global gross domestic product (GDP) had fallen for the fourth quarter in a row as the 
world economy expanded. Some argue that global debt is excessive and risky and could be hindering 
and threatening global growth, and if interest rates continue to rise around the world, much of this 
debt will be hard to service, and defaults could trigger downward pressures on worldwide growth 
(italics ours). 

In summary, events in January continue to support the current trends for a faster growth period in 
the global economy, and we are seeing 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 in the 
trajectory of higher US and Western Interconnection regional economic growth 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, coupled with innovative applications of 
renewables + storage. 

We saw an event in December that follows on from earlier reports of renewables coupled with 
storage replacing existing and proposed gas-fired generation. Southern California Edison has 
decided not to build its proposed 250-MW Puente gas-fired peaker plant, instead opting for a new 
transmission line carrying electricity from renewable power sources with storage backup to serve 
customers in the Oxnard area.26 The new plan will need approval from the California Independent 
Systems Operator and the California Public Utilities Commission, and the plan has been submitted 
to the PUC. There have been numerous arguments and protests against the Puente facility citing 
increased air pollution, and the PUC earlier had come out against additional needs for natural gas 
plants. 

There were no new events along this axis in January 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.  

                                                             
25 EPS: Global Debt Hit Record High of $233 Trillion in 3Q17, Reuters via CNBC, The Independent & The Express (UK), 

January 5, 2018 
26EPS:  SCE: Renewables and TX Better Than New Peaker Plant, Clean Technica, December 27, 2018  

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1513&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1521&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 

Cyber Security Risk Seen as Deeply 
Embedded Throughout Information Systems 
Wild Card 

Innovation in Electric Supply and Distribution NONE 

CAISO Will Become Its Own Reliability 
Coordinator 

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

NONE 

FERC to Issue New Rule on Reporting Cyber-
attacks 
Wild Card 

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

NONE 

Global Debt Hit Record High of $233 Trillion 
in 3Q17 

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

NONE 

EIA: Mostly Flat Crude Price and Increasing 
Production Through 2019 

Economic Growth in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

NONE 

California Regulators Vote to Shut Down 
Diablo Canyon, San Onofre Dispute Settled 

Economic Growth 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 

NONE 

2018 Global Growth at 3.1%, But Slow Down 
Long-Term: World Bank 

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

1.3 

10 Trends That Could Shape the Power 
Sector in 2018 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region 

NONE 

US G.D.P. Grew at 2.6% Annual Rate in 4th 
Quarter 

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

1.3 

U.S. Tax Bill Reduces Benefits for Alternative 
Energy Financing 

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

1.5 

DOE Grid Modernization Group issues State 
by State review report 

Innovation in Electric Supply and Distribution 1.5 

EIA reports natural gas prices, production 
and exports rise in 2017 

Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

1.2 

Canada Jobs Grow for 3rd Consecutive 
Month 

Economic Growth in the WECC Region 1.3 

US Job Growth and Wage Gains in December 
'17 

Economic Growth in the WECC Region 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. 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1523&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1523&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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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  
NO CHANGE: Year to date events and trends indicate movement towards S1. 

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 

Trump Issues 30% Tariff on Solar Panels - 
Will Utility Investment Slow 

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

NONE 

Cyber Security Risk Seen as Deeply 
Embedded Throughout Information Systems 
Wild Card 

Innovation in Electric Supply and Distribution NONE 

U.S. experiences record damage from 
natural disasters 

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

NONE 

CAISO Will Become Its Own Reliability 
Coordinator 

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

NONE 

FERC to Issue New Rule on Reporting Cyber-
attacks 
Wild Card 

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

NONE 

Global Debt Hit Record High of $233 Trillion 
in 3Q17 

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

NONE 

Xcel Gets "Incredible" Low Cost 
Renewable/Storage Energy Bids 

Economic Growth in the WECC Region; 
Innovation in Electric Supply and Distribution; 
Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4 

EIA: Mostly Flat Crude Price and Increasing 
Production Through 2019 

Economic Growth in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

NONE 

California Regulators Vote to Shut Down 
Diablo Canyon, San Onofre Dispute Settled 

Economic Growth 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 

2.5 

2018 Global Growth at 3.1%, But Slow Down 
Long-Term: World Bank 

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=1533&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1533&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1523&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1523&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1522&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1522&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1519&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1519&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1517&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1517&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1513&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1513&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1540&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1540&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1539&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1539&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1538&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1538&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1537&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1537&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54


Early Indicators, Trends & Scenario Movement                                                    February 7 2018 

Quantum Planning Group                                                                                       Page 20 of 28 

EPS Key Drivers EIs Flagged 

Global Warming Predictions Becoming Less 
Uncertain 

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 

2.1,2.2 

PG&E To Install 7,500 EV Charging Stations 
in California 

Innovation in Electric Supply and Distribution; 
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 

NONE 

2017 in Top Three Warmest Years on 
Record 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

2.1.2.2 

EIA Expects Wind to Surpass Hydro as 
Largest Renewable Source in 2018 

Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4 

10 Trends That Could Shape the Power 
Sector in 2018 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region 

2.4 

US G.D.P. Grew at 2.6% Annual Rate in 4th 
Quarter 

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

NONE 

U.S. Tax Bill Reduces Benefits for Alternative 
Energy Financing 

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

2.4 

Massachusetts puts demand charge in place 
for DER 

Changes in Regulation of Electric Power Systems in 
the WECC Region 

2.5 

DOE Grid Modernization Group issues State 
by State review report 

Innovation in Electric Supply and Distribution 2.3 

Solar Energy Industries Association joins 
industry analysis of locational benefits of 
DER 

Innovation in Electric Supply and Distribution 2.3 

SCE: Renewables and TX Better Than New 
Peaker Plant  

Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4 

FERC Expects 20 GW of Coal-fired Electricity 
Generation Retired by 2020 

Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4 

FERC Rejects DOE Proposed Coal and 
Nuclear Subsidies 

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 

2.4 

Canada Jobs Grow for 3rd Consecutive 
Month 

Economic Growth in the WECC Region NONE 

US Job Growth and Wage Gains in December 
'17 

Economic Growth in the WECC Region NONE 
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https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1526&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1525&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1525&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1525&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1521&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1521&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1520&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1520&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1518&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1518&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1512&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1512&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1511&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1511&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

Institutional Investors Are Prioritizing 
environmental, social and governance (ESG) 
Principles 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in national and global financial markets 

2.1,2.2,2.3,2.5 

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 

Cyber Security Risk Seen as Deeply 
Embedded Throughout Information Systems 
Wild Card 

Innovation in Electric Supply and Distribution NONE 

CAISO Will Become Its Own Reliability 
Coordinator 

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

NONE 

FERC to Issue New Rule on Reporting Cyber-
attacks 
Wild Card 

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

NONE 

Global Debt Hit Record High of $233 Trillion 
in 3Q17 

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

NONE 

EIA: Mostly Flat Crude Price and Increasing 
Production Through 2019 

Economic Growth in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

3.5 

California Regulators Vote to Shut Down 
Diablo Canyon, San Onofre Dispute Settled 

Economic Growth 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 

NONE 

2018 Global Growth at 3.1%, But Slow Down 
Long-Term: World Bank 

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

3.3 

10 Trends That Could Shape the Power 
Sector in 2018 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region 

NONE 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1510&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1510&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1510&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1523&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1523&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1519&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1519&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1517&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1517&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1513&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1513&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1539&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1539&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1538&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1538&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1537&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1537&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1531&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1531&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

US EPA Reverses Policy on "Major Sources" 
of Pollution 

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

3.5 

U.S. Tax Bill Reduces Benefits for Alternative 
Energy Financing 

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

NONE 

DOE Grid Modernization Group issues State 
by State review report 

Innovation in Electric Supply and Distribution NONE 

EIA reports natural gas prices, production 
and exports rise in 2017 

Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

3.4 

Trump Administration Moves to Open Nearly 
All Offshore Waters to Drilling 

Economic Growth 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 

3.4,3.5 

Trump Administration Eases Fracking 
Restrictions 

Economic Growth 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 

3.4,3.5 

Trump Administration Rescinds Rules for Oil 
& Gas Drilling 

Economic Growth 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 

3.4,3.5 

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 
NO 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 

Trump Issues 30% Tariff on Solar Panels - 
Will Utility Investment Slow 

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

NONE 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1530&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1530&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1528&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1528&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1526&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1526&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1524&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1524&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1516&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1516&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1515&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1515&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1514&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1514&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1533&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1533&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

Cyber Security Risk Seen as Deeply 
Embedded Throughout Information Systems 
Wild Card 

Innovation in Electric Supply and Distribution NONE 

CAISO Will Become Its Own Reliability 
Coordinator 

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

NONE 

FERC to Issue New Rule on Reporting Cyber-
attacks 
Wild Card 

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

NONE 

Global Debt Hit Record High of $233 Trillion 
in 3Q17 

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

NONE 

Xcel Gets "Incredible" Low Cost 
Renewable/Storage Energy Bids 

Economic Growth in the WECC Region; 
Innovation in Electric Supply and Distribution; 
Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

4.4 

EIA: Mostly Flat Crude Price and Increasing 
Production Through 2019 

Economic Growth in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

NONE 

California Regulators Vote to Shut Down 
Diablo Canyon, San Onofre Dispute Settled 

Economic Growth 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 

4.3,4.4 

2018 Global Growth at 3.1%, But Slow Down 
Long-Term: World Bank 

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

NONE 

Global Warming Predictions Becoming Less 
Uncertain 

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 

4.1,4.2,4.3 

PG&E To Install 7,500 EV Charging Stations 
in California 

Innovation in Electric Supply and Distribution; 
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 

4.3 

2017 in Top Three Warmest Years on 
Record 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

4.3 

EIA Expects Wind to Surpass Hydro as 
Largest Renewable Source in 2018 

Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

4.4 

10 Trends That Could Shape the Power 
Sector in 2018 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region 

4.4 

U.S. Tax Bill Reduces Benefits for Alternative 
Energy Financing 

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=1523&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1523&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1519&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1519&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1517&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1517&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=1536&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1536&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1535&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1535&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1534&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1534&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1532&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1532&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1531&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1531&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1528&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1528&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

Massachusetts puts demand charge in place 
for DER 

Changes in Regulation of Electric Power Systems in 
the WECC Region 

4.2 

DOE Grid Modernization Group issues State 
by State review report 

Innovation in Electric Supply and Distribution 4.2 

Solar Energy Industries Association joins 
industry analysis of locational benefits of 
DER 

Innovation in Electric Supply and Distribution 4.2 

EIA reports natural gas prices, production 
and exports rise in 2017 

Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

4.2 

SCE: Renewables and TX Better Than New 
Peaker Plant  

Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

4.4 

FERC Expects 20 GW of Coal-fired Electricity 
Generation Retired by 2020 

Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

4.3,4.4 

FERC Rejects DOE Proposed Coal and 
Nuclear Subsidies 

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 

4.4 

Institutional Investors Are Prioritizing 
environmental, social and governance (ESG) 
Principles 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in national and global financial markets 

4.1,4.2,4.3 

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 
NO CHANGE: Events and trends are trending away from S4. 
  

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1527&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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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. 

Of the 31 EPS reported in January, 28 are relevant to S5, some with significant effects, and 23 are 
discussed in the report sections above. 

EPS Key Drivers EIs Flagged 

Trump Issues 30% Tariff on Solar Panels - 
Will Utility Investment Slow 

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

NONE 

Cyber Security Risk Seen as Deeply 
Embedded Throughout Information Systems 
Wild Card 

Innovation in Electric Supply and Distribution NONE 

U.S. experiences record damage from 
natural disasters 

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

NONE 

CAISO Will Become Its Own Reliability 
Coordinator 

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

NONE 

FERC to Issue New Rule on Reporting Cyber-
attacks 
Wild Card 

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

NONE 

Global Debt Hit Record High of $233 Trillion 
in 3Q17 

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

NONE 

Xcel Gets "Incredible" Low Cost 
Renewable/Storage Energy Bids 
 

Economic Growth in the WECC Region; 
Innovation in Electric Supply and Distribution; 
Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4, 4.4 

EIA: Mostly Flat Crude Price and Increasing 
Production Through 2019 

Economic Growth in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

3.5 

California Regulators Vote to Shut Down 
Diablo Canyon, San Onofre Dispute Settled 

Economic Growth 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 

2.5, 4.3,4.4 

2018 Global Growth at 3.1%, But Slow Down 
Long-Term: World Bank 

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

1.3, 3.3 

Global Warming Predictions Becoming Less 
Uncertain 

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 

2.1, 2.2 
4.1,4.2,4.3 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1533&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

PG&E To Install 7,500 EV Charging Stations 
in California 

Innovation in Electric Supply and Distribution; 
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 

4.3 

2017 in Top Three Warmest Years on 
Record 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

2.1,2.2, 4.3 

EIA Expects Wind to Surpass Hydro as 
Largest Renewable Source in 2018 

Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4, 4.4 

10 Trends That Could Shape the Power 
Sector in 2018 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region 

2.4,4.4 

US EPA Reverses Policy on "Major Sources" 
of Pollution 

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

3.5 

US G.D.P. Grew at 2.6% Annual Rate in 4th 
Quarter 

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

1.3 

U.S. Tax Bill Reduces Benefits for Alternative 
Energy Financing 

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

1.5, 2.4 

DOE Grid Modernization Group issues State 
by State review report 

Innovation in Electric Supply and Distribution 1.5, 2.3, 4.2 

SCE: Renewables and TX Better Than New 
Peaker Plant  

Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4, 4.4 

FERC Expects 20 GW of Coal-fired Electricity 
Generation Retired by 2020 

Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4, 4.3,4.4 

FERC Rejects DOE Proposed Coal and 
Nuclear Subsidies 

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 

2.4, 4.4 

Trump Administration Moves to Open Nearly 
All Offshore Waters to Drilling 

Economic Growth 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 

3.4,3.5 

Trump Administration Eases Fracking 
Restrictions 

Economic Growth 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 

3.4,3.5 
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EPS Key Drivers EIs Flagged 

Trump Administration Rescinds Rules for Oil 
& Gas Drilling 

Economic Growth 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 

3.4, 3.5 

Canada Jobs Grow for 3rd Consecutive 
Month 

Economic Growth in the WECC Region 1.3 

US Job Growth and Wage Gains in December 
'17 

Economic Growth in the WECC Region 1.3 

Institutional Investors Are Prioritizing 
environmental, social and governance (ESG) 
Principles 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in national and global financial markets 

2.1,2.2,2.3,2.5 
4.1,4.2,4.3 

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 
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 

• 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 (See the Wild 
Card section above for new developments). 

• 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.  
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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 

2,4,5 Trump Issues 30% Tariff on Solar Panels - Will 
Utility Investment Slow 

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

1,2,3,4,5 Cyber Security Risk Seen as Deeply 
Embedded Throughout Information Systems 
Wild Card 

Innovation in Electric Supply and Distribution 

2,5 U.S. experiences record damage from natural 
disasters 

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

1,2,3,4,5 CAISO Will Become Its Own Reliability 
Coordinator 

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

1,2,3,4,5 FERC to Issue New Rule on Reporting Cyber-
attacks 
Wild Card 

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

1,2,3,4,5 Global Debt Hit Record High of $233 Trillion 
in 3Q17 

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

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