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INTRODUCTION 

This is the 29th 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 February 1-28 2018 inclusively, our analysis 
considers and builds on learnings from the last 28 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 - January 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 February there were: 
19 new EPS with significant events added, 16 by QPG and 3 with SDS member Carl Zichella 
14 EPS (74%) with one or more EIs flagged for   
28 EIs flagged 

For the period September 2015 – February 2018 there were: 
553 Total EPS with significant events added  
367 EPS (66%) with one or more EIs flagged for  
709 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, in particular our concerns about motivated interests on the part of some 
organizations which can cause them to promote forecasts and predictions that might be premature 
upon closer examination. 

This month’s report includes the following sections: 
Executive Summary……………………………………………………..  Page 3 
Significant Uncertainties, Recent Trends & Wild Cards ….. Page 6 
Scenario Axis Trends…………………………………………………… Page 13 
EPS Events with EIs and Scenarios 1-5 Movement………..  Page 19 
EPS Events without EIs Flagged…………………………………… Page 26 
  

https://www.wecc.biz/SystemAdequacyPlanning/Pages/Events-Pattern-Structure.aspx
https://www.wecc.biz/SystemAdequacyPlanning/Pages/Events-Pattern-Structure.aspx
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EXECUTIVE SUMMARY 

Scenario Movement: In this February 2018 Trends Report, we see no change in our view of 
movement in the Scenario matrix from our January 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 - We are in the time of year where we do not have final 2017 GDP growth rates 
and we are too early in the New Year to have a picture of the state of the current economy. However, 
growth rates for states and provinces were released for the third quarter last month, and growth 
trends show that except for New Mexico and Montana, GDP growth was well within the range 
associated with high growth within the Western Interconnection. Unemployment rates for January 
2018 held steady at 4.1% in the US, although the hidden unemployment remains at 10%, and 
Canada’s unemployment rate was at 4.9%. In December 2017, unemployment rates in the Western 
Interconnection continued to improve, and except for Alberta and New Mexico, all fall within the 
range normally associated with full employment. Unemployment rates for the US by state will be 
released in March and we will include an update in our next report. 

The combination of continuing drops in unemployment and increases in GDP growth continue to 
indicate a trajectory of higher growth across the region (see our detailed discussion of economic 
growth beginning on page 13).  

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. February saw new cautions. 

We have been keeping a weather eye on the BREXIT talks ever since Great Britain voted in a public 
election to leave the European Union (EU), and we classified BREXIT as a Wild Card for all 
scenarios. Recent events have shed some light on the continuing struggles of the current Great 
Britain (GB) leadership to craft an exit agreement. There are 13 months left until exit, and the EU 
wants the terms agreed, signed, sealed and delivered in 8 months - there is a growing unease in GB 
on the exit, with members of both the ruling party and opposition saying the whole thing should be 
reconsidered. 

We have noted the increasing effects of rising income inequality, how changes in demographics are 
accelerating, and the effects of automation on jobs, both globally and in the US in past reports and 
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presentations to WECC and the SDS. A new report by Bain shows that these trends are likely to speed 
up in the next 10 years, effectively acting as primary drivers shaping the next decade. 

A troubling and cautionary event happened too late to detail in this report: President Trump 
suddenly announced, via Twitter, a set of tariffs on steel and aluminum imports, 25% and 10% 
respectively, on  Thursday, March 1st. The announcement came without warning, and absent the 
normal process of analysis, both commercial and legal, and formal recommendations by the 
Department of Commerce, and threats of counter-tariffs from allies in Asia and Europe indicate the 
real possibility of a full-on tariff war. This event will play out over March, and while we have no idea 
how this will resolve itself, or the long-term implications, there are clearly possibilities for impacts 
across the global economy and the economies of the US, Mexico, and Canada (the Western 
Interconnection in particular given its exposure to international trade) as NAFTA seems to be held 
hostage – a better NAFTA deal for the US and Canada and Mexico could be exempt from the tariffs. 

Technology Innovation - Progress along this axis has not changed since our last reports.  We 
continue to see an overarching trend of 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.  

There is one event in February, however, that may have long-term implications for both electricity 
supply and distribution technologies, and the cyber-security Wild Card. Google announced that it 
will allow other companies access to a class of chips that ease the use of artificial intelligence 
applications, part of a growing use of artificial intelligence applications throughout the economy, 
including in the electric power industry. 

The overarching trend of incremental improvement continues to point toward Scenarios 1 and 3, 
and away from Scenarios 2 and 4. Our full discussion of Scenario Axis trends begins on page 13.  

Uncertainties, Major Trends and Wild Cards 
We note a continuing significant uncertainty in February, and new events that fit previously 
identified trends in Regulation by Litigation, Climate Change and Scenario 5, Market Evolution, 
Renewables, and Fuels. We also report on an event that may impact the Cyber-security Wild Card is 
discussed in the Technology Axis section below, and an update on the BREXIT Wild Card and a 
number of other events in the Economic Growth and Scenario Axes section. 

We are suggesting a cautionary note on prematurely concluding that some events and policy 
announcements by organizations will lead to significant impacts or structural change in the 
evolving electric power industry.  In most cases, we find that the steps needed to actually implement 
proposed new policies or invest in and develop new technological options have significant hurdles 
to cross over time.  Potential litigation, complex rulemaking and the setting of operating standards 
and regulatory oversight at State and Federal levels might take years to resolve. The complexities of 
how markets operate and consumers adopt new service options also suggest caution. 

We noted in January 2017 the increasing number of court challenges to the current administration's 
effort to roll back environmentally focused efforts by the Obama administration. In the ongoing 
"regulation by litigation" wars, the number of court challenges is increasing, and would seem to be 
slowing and even reversing the current administration's efforts. In a number of these cases, the 
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courts have noted the administration's seeming lack of understanding of, or disregard of, the 
underlying legal processes of changing existing rules. 

States continue to address delays in enforcing rules that were created by the previous 
administration by both setting regulations in those areas at the state level and by taking their 
arguments to federal courts. One of those rule delay court actions was ruled on by two courts in 
February – Appliance Energy Efficiency rules that the Department of Energy (DoE) had been 
delaying, Both courts cited the delay as illegal, and ordered the DoE to implement the rules.  

Meanwhile, states are not waiting for the current administration to deal with issues affecting energy 
and the environment, and are beginning to chart their own path - most recently towards appliance 
energy efficiency regulations. States making headway on the issues include Vermont, Washington, 
Hawaii, Rhode Island, Massachusetts, California, New York, and Texas. 

Indicators of global warming continue as a new study shows that 2017 was the warmest year on 
record in the world’s oceans. The study found that the Atlantic and Antarctic Oceans experienced 
the most warming. Starting in the late 1990s, ocean temperatures began to increase faster than 
previous decades. Ocean temperatures in 2017 measured hotter than 2015, the previous hottest 
year on record. The study's findings indicate a "long-term warming trend driven by human 
activities”. 

North Carolina Clean Energy Center has released a new report looking at activity by states in grid 
modernization – the report details a wide range of different activity and regulatory oversight. A 
primary driver discussed in the study, utilities’ pursuit of a modern grid to maintain the reliability 
and safety pillars of electricity delivery has raised a lot of questions about the third pillar, 
affordability. Regulators are increasingly raising concerns about the costs of proposed plans and the 
effects on ratepayers. 

The Federal Energy Regulatory Commission (FERC) on Feb 15 2018 issued new orders on energy 
storage participation in wholesale power markets and frequency response services provided by 
generators. The rule is designed to remove barriers to batteries and other storage resources in U.S. 
power markets. 

As California tries to accelerate distribution-connected energy storage facilities as required under a 
2016 law, the California Public Utility Commission (CPUC) released revenue stacking rules for 
energy storage projects, the first state to do so, including frequency regulation, capacity or spinning 
reserve services. The rules will allow for multi-use applications for storage that will benefit utilities 
and developers alike. 

Peak Reliability, the NERC-designated reliability coordinator for most of the Western 
Interconnection, announced the agreement to “explore reliability services and markets in the West” 
with PJM Connext, a non-regulated subsidiary of PJM Interconnection LLC (PJM) PJM is the operator 
of the world’s largest wholesale electricity market and North America’s largest grid. “Peak and PJM 
Connext will begin a review of potential reliability services, market design, governance, product 
suites, rules, technology and organization,” they said in a press release. 

The US solar industry lost 10,000 jobs in 2017 as mature markets like California saw slowing 
installation growth. A drop in both utility-scale and residential solar installations, as well as 
industry jitters about tariffs on imported solar panels, were blamed for the decline. The full impact 
of the tariffs (detailed in January’s report) may not be fully felt until 2019. 

http://pjm.com/-/media/about-pjm/newsroom/2017-releases/20171207-pjm-connext-peak-loi-news-release.ashx
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A very interesting event occurred in Arizona, as a member of the Arizona Corporation Commission 
has released a plan that would require 80 percent of Arizona’s electricity come from clean energy 
sources, including solar, wind, biomass, and nuclear power, by 2050. The interesting aspect of this is 
that the plan is being proposed by a Republican conservative in a conservative, very red state. 

The new federal tax law passed recently includes a revised tax credit benefit for carbon reduction 
and capture technologies. This revamped credit is designed to drive private investment in the 
commercial deployment of technologies to capture carbon dioxide (CO2) from power plants and 
industrial facilities for enhanced oil recovery (CO2-EOR) and other forms of geologic storage and for 
beneficial uses of CO2. 

The U.S. Energy Information Administration (EIA) released the Annual Energy Outlook 2018. The 
full report can be downloaded at the link included in the EPS referenced below, and the National 
Resources Defense Council (NRDC) summary of the report is also included. The EIA is forecasting 
natural gas as the primary fuel source for electricity generation through at least 2019. The share of 
total electricity supplied by natural gas-fired power plants is expected to average 33% in 2018 and 
34% in 2019, up from 32% in 2017. Of note, the EIA is projecting the US will become a net energy 
exporter by 2022, four years sooner than previously forecast. 

Our full discussion of Uncertainties, Recent Trends, and Wild Cards begins on page 6 and continues 
in the Scenario Axis Trends beginning on page 13, and our discussion of each Scenario begins on 
page 19. 

SIGNIFICANT UNCERTAINTIES FOR CONSIDERATION 

We note a continuing significant uncertainty in February, and new events that fit previously 
identified trends in Regulation by Litigation, Climate Change and Scenario 5, Market Evolution, 
Renewables, and Fuels. We also report on an event that may impact the Cyber-security Wild Card 
discussed in the Technology Axis section below, and an update on the BREXIT Wild Card and a 
number of other events in the Economic Growth and Scenario Axes section below.  

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. 

Caution and Uncertainty in Electric Industry Developments 
In 2014 when the Obama Administration introduced the Clean Power Plan (CPP), many hailed it as 
significant and much-needed move on the part of the US Federal government in taking action to 
address concerns about climate change. Many also hailed it as government overreach and 
placement of unreasonable costs and burdens on the power industry. This led to litigation1, and 
with the 2016 election results, the CPP has collapsed.2 In spite of this, many states had already 
taken actions to address carbon emission that would have allowed them to meet, if not exceed, the 
request in the CPP. The continuing decline in wind energy and solar power costs, tied with the aging 
and retirement of many older fossil fuel generating plants, are allowing many states to move toward 
and possibly exceed the goals of the CPP.  

                                                             
1 EPS: Implications of Legal Challenges to the Clean Power Plan, Brookings Institute and Others, August 5, 2015 
2 EPS: As Expected, EPA Announces Repeal of the Clean Power Plan, The New York Times, October 9 & 10, 2017 

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=1034&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1468&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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We mention this as an example of how difficult it may be to actually understand the real impact of 
some events and policy shifts we are seeing in this month’s report.  The mixing and interactions of 
litigation, market shifts, rulemaking and regulations at both the State and Federal level can make a 
clear reading of the long-term structural impacts of potential changes in the power industry very 
hard to predict.   

In this light, the events in the following areas in this month’s report warrant caution before 
concluding they will have a significant structural impact on the power sector: 

• The PJM announcement about entering the Western U.S. in partnership with Peak 
Reliability; 

• The California PUC’s support of multiple revenue streams to support storage technologies; 
• The new U.S. tax bill supporting tax breaks for carbon capture technologies; and  
• FERC’s announcement of rule changes designed to encourage states to implement policies to 

support storage technologies. 

This caution is not only based on the example of the CPP, but in this month’s report we note the 
report issued by the North Carolina Clean Technology Center reviewing state by state activity in 
approving grid modernization investments. A central point made in this report is that State PUCs 
are seeking information on the costs and benefits of some of the proposed innovations before 
approving investment and cost recovery in utility rates. In the October, 2016 issue of this report we 
also noted the technical, safety, and operating challenges in implementing distributed energy 
applications noted in the More Than Smart Report3 done in conjunction with the California ISO.  
Also in this March report, we have coverage below on the litigation that is roiling the DOE, EPA and 
other federal agencies related to energy and climate change issues. 

As the SDS enters this next phase of scenario development, it will be useful to review some of the events 
and policy shifts that portend change and extend those developments into possible futures.  Those 
futures should include positive development as well as delays, false starts and even reversals.  

 The analytical work of WECC should also include a hard analysis of actual market and industry results 
(as WECC did on clean energy investments actually made by states with no CPP), despite the 
continuing policy related confusion and uncertainty. 

RECENT TRENDS 

Regulation by Litigation 
Administration Regulation Changes Face Increased Legal Problems - We noted in January 2017 the 
increasing number of court challenges to the current administration's effort to roll back 
environmentally focused efforts by the Obama administration. In the ongoing "regulation by 
litigation" wars, the number of court challenges is increasing, and would seem to be slowing and 
even reversing the current administration's efforts by the Departments of Energy, and the Interior, 
the Environmental Protection Agency, and other departments and agencies.  

In a number of these cases4, the courts have noted the administration's seeming lack of 
understanding of, or disregard of, the underlying legal processes of changing existing rules. Many of 
these legal problems have stemmed from the sheer pace of the rollbacks – required public comment 

                                                             
3 EPS: More Than Smart Study Group Issues DER integration paper, More Than Smart, June, 2017 
4 EPS: Regulation by Litigation: DoE, Interior, and EPA Facing a Thicket of Legal Problems, The Guardian, February 20, 

2018 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1461&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1553&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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periods have been set aside in some cases, and any rationale for repeal or delay has been missing in 
others. 

The EPS linked below details a number of the cases and results, and comments by legal scholars on 
the administration's actions related to the underlying legal processes involved. New cases are sure 
to be launched as the administration looks to replace, repeal, cancel, or delay additional rules. 

States Address Delays – States continue to address delays in enforcing rules that were created by 
the previous administration both by setting regulations in those areas at the state level and by 
taking their arguments to federal courts. One of those rules was ruled on by two courts in February 
– Appliance Energy Efficiency.5 A federal judge in San Francisco ordered the Department of Energy 
(DoE) to "end a one-year delay on rules developed by the Obama administration to combat climate 
change by tightening energy-efficiency standards for portable air conditioners, building heaters and 
other appliances"; the rules were due to take effect in March 2017. In another action, a federal court 
has ruled in favor of Massachusetts Attorney General Maura Healey and 12 other state attorneys 
general and ordered the Trump Administration to implement the standards., and the court ordered 
the DoE to implement the standards. 

DoE secretary Rick Perry had prevented the enforcement by declining to publish the rules in the 
Federal Register, and argued in court that his agency has no obligation to do so. Both courts cited 
the DoE’s refusal as "a violation of the department’s duties” under federal law. 

States Pick Up Slack - Meanwhile, states are not waiting for the current administration to deal with 
issues affecting energy and the environment, and are beginning to chart their own path - most 
recently towards appliance energy efficiency regulations as the DoE has missed multiple deadlines 
to complete Obama-era standards in the area. States making headway on the issues include 
Vermont, Washington, Hawaii, Rhode Island, Massachusetts, California, New York, and Texas.6  

For WECC planning, this ongoing battle tells us that the near future will not be an easy one to navigate 
as uncertainties pile up in key areas that impact the grid and supply operations, new generation, and 
transmission expansion. We expect to see a number of decisions delayed in these areas as the court 
battles play out. Meanwhile, the state initiatives in Western Interconnection states and will impact 
future electricity demand and supply. 

Climate Change & Scenario 5 
Indicators of global warming continue as a new study7 shows that 2017 was the warmest year on 
record in the world’s oceans, according to researchers from the Chinese Academy of Sciences. The 
study measured the rising temperature of the ocean as a whole, but the Atlantic and Antarctic 
Oceans, they found, experienced the most warming. The scientists looked at ocean temperature data 
that researchers from various institutions, including NOAA in the U.S., began collecting in the 1950s. 
Starting in the late 1990s, ocean temperatures began to increase faster than previous decades. 
Ocean temperatures in 2017 measured hotter than 2015, the previous hottest year on record. The 
study's findings indicate a "long-term warming trend driven by human activities."  

                                                             
5 EPS: Judge orders DoE to implement climate-change rules for appliances, San Francisco Chronicle, SFGate, and the 

Framingham Source, February 15, 2018 
6 EPS: States pick up slack on energy efficiency standards, American Council for an Energy Efficient Economy. February 

15, 2018 
7 EPS: 2017: The Hottest Year Yet for World's Oceans, The National Geographic, January 28, 2018 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1552&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1551&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1545&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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In the study, changes year to year were noted as “anomalies” and the heat content as Joules (J in the 
chart and table below). 

 
 
 
 
 

The article and study summary linked in the EPS referenced below has additional links related to 
the study and its results. 

Market Evolution 
Grid Modernization - North Carolina Clean Energy Center has released a new report looking at 
activity by States in grid modernization8 – the report details a wide range of different activity and 
regulatory oversight. Distributed energy options and innovation in transmission and distribution 
technologies are spurring new activity to modernize how power systems are used. The EPS 
referenced below provides a link to the report’s executive summary – the full report may be 
obtained free for policymakers and regulators (limited to federal and state legislators and staffers, 
utility commissioners, utility commission staff, state consumer advocate office staff, and state 
energy office staff). 

An in-depth article from Utility Dive 9 summarizing the details of the report notes a primary driver 
discussed in the study, utilities’ pursuit of a modern grid to maintain the reliability and safety pillars 
of electricity delivery, has raised a lot of questions about the third pillar – affordability. 

Utilities are seeing rising penetrations of emerging technologies like distributed solar, behind-the-
meter battery storage, and electric vehicles. These new distributed energy resources (DER) do not 
eliminate utilities' need to keep distribution systems safe and reliable. But the need for modern 
tools to manage DER imposes costs on utilities that some regulators, lawmakers and policymakers 
are concerned could drive up electricity rates. The result is an increasing number of legislative and 
regulatory grid modernization actions aimed at identifying what is necessary to serve the coming 
power sector transformation.  

FERC on Market Participation of Storage - The Federal Energy Regulatory Commission (FERC) 
on Feb 15 2018 issued new orders on energy storage participation in wholesale power markets and 

                                                             
8 EPS: North Carolina Clean Technology Center release grid modernization study. North Carolina Clean Technology 

Center, January, 2018 
9 Article: Is the Third Pillar of Electricity Delivery Preventing the Building of the First Two?, Utility Dive, February 13, 

2018 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1559&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.utilitydive.com/news/is-the-third-pillar-of-electricity-delivery-preventing-the-building-of-the/516807/
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frequency response services provided by generators. The rule will remove barriers to batteries and 
other storage resources in U.S. power markets. Per Utility Dive10: 

FERC directed regional grid operators to devise new tariffs for storage market participation that 
allow the resources to provide multiple electricity market services, as well as set power market 
prices as purchasers and sellers of energy. The commission could not settle on similar directives for 
DER aggregations, however, and called a technical conference for April 10-11. 

FERC also issued rules that require new generation resources, including renewables, to provide 
frequency response services. Nuclear and combined heat and power (CHP) resources are excluded 
from the order. New tariffs must: 

• Allow storage to provide energy, capacity and ancillary services; 
• Allow storage to set wholesale market prices as a buyer or seller of electricity; 
• Respect the operational characteristics of storage, such as discharge duration or state-of-

charge requirements, and; 
• Set a minimum size for market participation not more than 100 kW.  

The ruling will “…allow for the most economical solution to bid and compete to improve reliability 
and resilience of the system, and properly recognize the physical and operational characteristics of 
electric storage resources”. 

CA Public Utility Commission on Storage – As California tries to accelerate distribution-connected 
energy storage facilities as required under a 2016 law, the CPUC released revenue stacking rules for 
energy storage projects, the first state to do so, including frequency regulation, capacity or spinning 
reserve services. The rules will allow for multi-use applications for storage that will benefit utilities 
and developers alike.11 

The idea is that the economics of energy storage can be optimized by using its unique 
characteristics to act as both load and supply, which gives it the flexibility to provide multiple uses 
or applications, sometimes simultaneously, and therefore layer on more than one revenue stream. 
The concept was included in a 2015 energy paper by the Rocky Mountain Institute. The article 
linked in the EPS referenced below has details of the 11 rules, and, a description and discussion of 
next steps that would work out how the rules will operate in practice. 

Peak Reliability, the NERC-designated reliability coordinator for most of the Western 
Interconnection, announced the agreement to “explore reliability services and markets in the West” 
with PJM Connext12, a non-regulated subsidiary of PJM Interconnection LLC (PJM) PJM is the 
operator of the world’s largest wholesale electricity market and North America’s largest grid. “Peak 
and PJM Connext will begin a review of potential reliability services, market design, governance, 
product suites, rules, technology and organization,” they said in a press release, promising to report 
on their finding by the end of March 2018.  

The kinds of system operations and energy market services covered by Peak Reliability and PJM 
Connext must evolve to take into account developments in energy supply and peak load 
management, including the shifts occurring as distributed energy technologies and grid 

                                                             
10 EPS: FERC Clears Market Barriers for Storage, Utility Dive and Reuters, February 16, 2018 
11 EPS: Cal PUC First to Allow Multiple Revenue Streams for Storage, Utility Dive, February 13, 2018 
12 EPS: PJM wants to connect in Peak Reliability System into the Western U.S., RTO Insider and PJM Press Release, 

December 7, 2017 

https://rmi.org/insights/reports/economics-battery-energy-storage/
http://pjm.com/-/media/about-pjm/newsroom/2017-releases/20171207-pjm-connext-peak-loi-news-release.ashx
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1548&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1554&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1558&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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modernization innovations are adopted and evolve.  In light of the complexities involved, it is too 
early to assess the long-term structural impact of this announcement, if any are to occur at all.  An 
optimistic outcome might be a standardization and improvement in these systems so that larger 
regional and even national energy management and energy market processes would be easier to 
implement.  Even that optimistic outcome may find resistance in a competitive market environment. 

Annual Energy Outlook Released - The U.S. Energy Information Administration (EIA) released the 
Annual Energy Outlook 2018.13 The report "provides modeled projections of domestic energy 
markets through 2050, and it includes cases with different assumptions regarding macroeconomic 
growth, world oil prices, technological progress, and energy policies. Strong domestic production, 
coupled with relatively flat energy demand, allow the United States to become a net energy exporter 
over the projection period in most cases. In the Reference case, natural gas consumption grows the 
most on an absolute basis, and non-hydroelectric renewables grow the most on a percentage basis." 
The full report can be downloaded at the link included in the EPS referenced below, and the 
National Resources Defense Council (NRDC) summary of the report is also included. 

Renewables 
Solar Industry Jobs - The US solar industry lost almost 10,000 jobs in 201714 as mature markets 
like California saw slowing installation growth. It was the first time employment has contracted in 
the fast-growing industry since the non-profit research firm The Solar Foundation began tracking 
solar jobs in 2010. Nationwide, solar employment fell 3.8 percent to 250,271 jobs in 2017 from a 
high of 260,077 in 2016. A drop in both utility-scale and residential solar installations, as well as 
industry jitters about tariffs on imported solar panels (detailed in January’s report), were blamed 
for the decline. The full impact of the tariffs may not be fully felt until 2019. 

Arizona has a Proposed Clean Energy Plan - A very interesting event occurred in Arizona, as a 
member of the Arizona Corporation Commission has released a plan that would require 80 percent 
of Arizona’s electricity come from clean energy sources, including solar, wind, biomass, and nuclear 
power, by 2050.15 The interesting aspect of this is that the plan is being proposed by a Republican 
conservative in a conservative very red state. 

The plan also calls for 3 gigawatts, or 3,000 megawatts, of energy storage by 2030, which would be 
the largest energy-storage mandate in the country. The clean energy and storage targets are both 
more aggressive than plans in blue states California and New York. The commissioner, Andy Tobin, 
calls his proposed plan a "continuation of making good business decisions.” The article linked in the 
EPS referenced below lists his practical arguments for the plan. The plan will be turned into a 
formal rule that then must be approved by a majority of the five-member commission. 

Fuels 
Tax Benefits for Carbon Capture - The new US tax law includes a revised tax credit benefit for 
carbon reduction and capture technologies. This revamped credit is designed16 to drive private 
investment in the commercial deployment of technologies to capture carbon dioxide (CO2) from 

                                                             
13 EPS: EIA Releases Energy Outlook 2018, The EIA and The NRDC, February 4, 2018 
14 EPS: U.S. Solar Industry Lost Nearly 10,000 Jobs in 2017, Reuters, February 7, 2018 
15 EPS: Arizona Republican outdoes California with 'conservative' clean energy plan, Washington Examiner, February 20 , 

2018 
16 EPS: New Federal Tax Bill Gives Benefits for Carbon Capture Technologies, National Press and the Utility Workers of 

America press release, February 9, 2018 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1544&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1547&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1550&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1556&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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power plants and industrial facilities for enhanced oil recovery (CO2-EOR) and other forms of 
geologic storage and for beneficial uses of CO2.  

The section of the tax law, known as the FUTURE Act, “should provide needed financial certainty for 
private investors and developers of carbon capture projects by lifting the current cap on available 
credits and increasing their value for each ton of CO2 captured and safely stored or put to beneficial 
use”. The incentive is performance-based, so only projects that successfully capture and store 
CO2 can claim the credit. The provisions are in line with other federal policies that support the 
development of energy-related technologies. 

Natural Gas - In the EIA Annual Energy Outlook for 2018 noted above, the EIA is forecasting natural 
gas as the primary fuel source for electricity generation through at least 2019.17 "The share of total 
electricity supplied by natural gas-fired power plants is expected to average 33% in 2018 and 34% 
in 2019, up from 32% in 2017. EIA expects the share of generation from coal, which had been the 
predominant electricity generation fuel for decades, to average 30% in 2017. 

The report notes that "…the mix of energy sources used for producing electricity generation 
continues to shift in response to changes in fuel costs and the development of renewable energy 
technologies. Since 2015, the cost of natural gas delivered to electric generators has generally 
averaged $3.50 per million British thermal units (Btu) or less, and it is expected to remain near this 
level through 2019."  

US Net Energy Exporter - We are seeing numerous articles referencing different parts of newly 
released Annual Energy Outlook 2018 (noted above). Of particular note, CNBC elected to focus on 
EIA's projection of the US becoming a net energy exporter by 2022, four years sooner than 
previously forecast. CNBC notes18 that “…the country will achieve the feat as it expands natural gas 
exports beyond its traditional North American markets, shipments of crude oil increase and 
outward flows of refined products such as gasoline remain robust”. The nation's anemic appetite for 
energy will also play a role in the United States becoming a net exporter. U.S. energy consumption is 
forecast to grow by only 0.4 percent through 2050, compared with expectations for economic 
growth of 2 percent. 
If the forecast bears out, 2022 will mark the first year the U.S. energy exports surpassed imports 
since 1953. The EIA based its projection on two primary drivers: 

1. Surging natural gas exports, higher crude shipments and robust fuel flows, and  
2. Tepid demand growth for energy in the United States  

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 February, there was an update on the BREXIT Wild Card, discussed in the Economic Growth Axis 
below, and an event that may impact the Cyber-security Wild Card is discussed in the Technology 

                                                             
17 EPS: EIA Forecasts Natural Gas as Primary Electric Generation Fuel Through 2019, The EIA Today in Energy, January 

22, 2018 
18 EPS: US: A Net Exporter of Energy by 2022, CNBC, February 7, 2018 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1543&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1546&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Axis section below. We will continue to monitor all of the Wild Cards each month. 

SCENARIO AXIS TRENDS 

The WECC Scenario Matrix 

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

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

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

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

Economic Growth in the Western Interconnection 
US Jobs and Unemployment - Reports were released19 in February covering activity during January 
2018: US employers added 200,000 jobs in January, compared to the 148,000 jobs added in 
December 2017.20 

The jobless rate - consisting of workers who filed for unemployment benefits –remained steady at 
4.1%, a 17 year low. However, "hidden unemployment" - those working part-time because they 
cannot find a full-time jobs (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 – the 
same as in December 2017. At the same time, labor-force participation remained at 62.7 percent for 
the fourth straight month—the lowest levels seen since the 1970s. 

The Atlantic notes21 that hourly wage gains held at 2.5% in 2017, a performance that is not 
especially impressive for an economy that’s been growing for the better part of a decade. January’s 
performance may indicate that this year will be stronger. In January, earnings ticked up by 9 cents, 
making the 12-year growth rate 2.9 percent. That’s the greatest wage growth the U.S. economy has 
seen since May 2009. 

It remains to be seen if this period of faster growth can be maintained in 2018. 
 

                                                             
19 US Bureau of Labor Statistics, News Release: January 2018 Employment Situation, February 2, 2018 
20 EPS: US Jobs and Wages Up in January 2018, The Atlantic, The New York Times, and The National Jobs for All 

Coalition, February 2, 2018 
21 Article: America Finally Sees Meaningful Wage Growth, The Atlantic, February 2, 2018  

https://www.wecc.biz/SystemAdequacyPlanning/Pages/Scenario-Planning.aspx
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=1541&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.theatlantic.com/business/archive/2018/02/jobs-report/552176/
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Figure 1, Change in US Jobs 2015-2017 YTD, 
the New York Times Source: US Bureau of 
Labor Statistics 
 
 
 
 
 

 

 

 

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

 

 

 

Canada Jobs and Unemployment –After exceptional increases in total employment in the final two 
months of last year, +81,000 jobs in November and +65,000 jobs in December – January 2018’s 
figure of -88,000, as reported by Statistics Canada, is a major shock.22 

While full-time jobs gained 49,000 new jobs, 137,000 part-time jobs were lost. It is unclear if some 
of these part-time jobs were converted to full-time jobs. Unemployment ticked up by 0.1% to 5.9% 
from December, adjusted to conform with US concepts, the national rate was 4.9% compared to the 
US' 4.1%. 

January's performance will need further analysis, as at no other time since the turn of the century 
has the month-to-month retreat in part-time jobs been as dramatic as -137,000. The sharpest 
decline prior to the latest month was only 60% as bad, at -78,000 in March 2011. January's job loss 
came while the country's year over year GDP was growing at a pace of about 3.0% 

In the Western Interconnection, Alberta's 
unemployment rate dropped 1.7% to 7.0%, 
and British Columbia ticked upward by 
0.2% to 4.8%. 

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

 

 

 

                                                             
22 EPS: Canada's Job Growth Falters in January 2018, Statistics Canada and Daily Commercial News, February 12, 2018 

http://www.statcan.gc.ca/daily-quotidien/180209/dq180209a-eng.pdf
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1542&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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US unemployment by state will be released on March 12, 2018, and we will update our Western 
Interconnection chart for states and provinces in the March Trends Report. 

Economic Growth in the Western Interconnection – As of this report date, we are in that time of year 
where we have not seen final 2017 economic reports released, and we are not far enough into 2018 
to get a feel for the current status of US and Canadian economies. We will look back at 2017 
economic growth in upcoming reports as full indicator data and other analyses are released, and 
when we have enough information, report on 2018 economic growth. Until then, we include the 
following section excerpts from last month’s report: 

We noted last month that broad economic indicators through December (December and January 
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 quarter23 was reported at 2.6%, following a strong 3rd 
quarter growth of 3.0%, confirming expectations of a slower 4th quarter.24 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 201725, 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.  

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 with an updated chart. Here is the chart from last 
month: 

                                                             
23 US Bureau of Economic Analysis, News Release, US GDP: Fourth Quarter and Annual Estimate, January 26, 2018 
24 EPS: US GDP Grew at 2.6% Annual Rate in 4th Quarter, The New York Times, January 26, 2018 
25 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 significant cautions for faster global growth were noted in the press 
in January. 

As we noted last month, 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..."26 There were a number of new cautionary events in 
February. 

BREXIT Update - We have been keeping a weather eye on the BREXIT talks ever since Great Britain 
voted in a public election to leave the European Union (EU), and we classified BREXIT as a Wild 
Card for all scenarios. The potential economic turmoil in both the EU and Great Britain (the US' 
largest trading partners) and resulting effects on the global and US economies (including the 
Western Interconnection states and provinces), and the effects of the EU being able to meet its 
requirements in the Paris Agreement are too large to ignore. 

Recent events have shed some light on the continuing struggles of the current Great Britain (GB) 
leadership to craft an exit agreement.27 There are 13 months left until exit, and the EU wants the 

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

January 9, 2018 
27 EPS: BREXIT Update - No resolution in sight, Business Insider and Bloomberg, February 18, 2018 

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=1549&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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terms agreed, signed, sealed and delivered in 8 months. Bloomberg notes that: 

UK Prime Minister May wants to drop EU rules in some areas immediately, for example financial 
services and agriculture. But in other areas longer-term alignment is in vogue, especially ion 
manufactured goods - trade in the end depends on regulations. The Cabinet is now fighting over 
how the future EU-U.K. relationship should be enforced or policed - controversial because “taking 
back control” from EU institutions was a massive issue in the referendum campaign. But a close 
trading relationship will probably require European regulators to have some say in enforcement, 
even if only indirectly. Ireland and Scotland continue to be a thorn in both sides. 

To say the current leadership in GB has had difficulties getting their ducks in a row on just what 
they want the final deal to look like is an understatement, and, there is a growing unease in GB on 
the exit, with members of both the ruling party and opposition saying the whole thing should be 
reconsidered. The articles linked in the EPS referenced below have more details on where things 
stand. 

Demographics, Automation, and Inequality - We have noted the increasing effects of rising income 
inequality, how changes in demographics are accelerating, and the effects of automation on jobs, 
both globally and in the US in past reports and presentations to WECC and the SDS. A new report by 
Bain shows that these trends are likely to speed up in the next 10 years, acting as primary drivers 
shaping the next decade.28  

The report notes that income inequality has increased rapidly in the last few decades, as the gains 
from globalization, technology, and political changes have flowed largely to top earners. At the same 
time, wages among earners in the lower and lower-middle of the income scale have stagnated. The 
report goes on the say that "as the workforce ages and other demographic shifts occur, companies 
are likely to face a shortage of workers in the next decade, encouraging them to invest in machines, 
as the long period of labor force growth starting in the 1950s is coming to an end, and that 
“…automation is becoming more sophisticated, enabling companies to shift more roles more 
cheaply..." 

By 2030, automation will eliminate up to 25% of all jobs in the U.S., hitting those at the bottom 
hardest. It forecasts that the benefits of automation will go mostly to the top 20% of earners as well 
as to investors funding artificially intelligent equipment. The article in the EPS referenced below 
summarizes the report, and a link to the full report is provided. 

A Real Trade War is Brewing - A troubling and cautionary event happened too late to detail in this 
report: President Trump suddenly announced, via Twitter, a set of tariffs on steel and aluminum 
imports, 25% and 10% respectively, on  Thursday, March 1st. The announcement came without 
warning, and absent the normal process of analysis, both commercial and legal, and formal 
recommendations by the Department of Commerce. While unexpected, the announcement is 
consistent with the President’s campaign promises.  

The president’s announcement was cheered by steel and aluminum companies but rattled stock 
markets, allies and industries that purchase metal to make their products, which could see their 
prices rise as a result. The European Union, Canada and other countries have already threated 
retaliation on American products and cases against the United States at the World Trade 
                                                             
28 EPS: Demographics, Automation, And Inequality Will Shape The Next Decade, Fast Company and Bain & Company, 

February 21, 2018 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1555&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Organization. Mr. Trump has threatened additional retaliation in response, saying in a tweet over 
the weekend that the United States would make it harder for the European Union to sell cars here if 
it erects trade barriers on American imports.29 Interestingly, almost all European (and Asian) 
vehicle manufacturers have plants in the US. 

We have no idea how this will resolve itself one way or another, or the long-term implications, but 
there are clearly possibilities for impacts across the global economy and the economies of the US, 
Mexico, and Canada (the Western Interconnection in particular given its exposure to international 
trade) as NAFTA seems to be held hostage – a better NAFTA deal for the US and Canada and Mexico 
could be exempt from the tariffs. 

In summary, February saw the current trend for a faster growth period in the global economy 
continue, although with a number of significant new cautions, and we still see indicators of a period 
of higher, although tenuous, economic growth in the US and the Western Interconnection. We believe 
we continue 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 and information and communication technologies.  

We saw an event in February that could have far-reaching implications for technology innovation in 
electric supply and distribution and on the Cyber-security Wild Card. Google announced that it will 
allow other companies access to a class of chips that ease the use of artificial intelligence (AI) 
applications.30  

Google created the chip to help power its giant artificial intelligence systems. These chips were 
designed to handle the complex processes that some believe will be a key to the future of the 
computer industry. Part of a growing use of artificial intelligence applications throughout the 
economy, it is unclear what long-term impacts those applications will have in terms of industry 
restructuring, job creation or new product development, or how they would be used within the 
operating and monitoring systems inherent in the electric power system across the Western 
Interconnection. Grid modernization, e.g., smart grids, could certainly use AI applications to ease 
integration of DERs, manage market transactions, etc. 

There were no new events along this axis in February 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.  

  

                                                             
29 Article: Ryan Criticizes Tariff Plan as Trump Issues NAFTA Threat, The New York Times, March 5, 2018 
30 EPS: Google announces release of artificial intelligence chips to broader market, The New York Times, February 12, 
2018 

https://www.nytimes.com/2018/03/05/us/politics/trump-trade-tariffs-nafta.html?hp&action=click&pgtype=Homepage&clickSource=story-heading&module=first-column-region&region=top-news&WT.nav=top-news
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1557&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. 
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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 

North Carolina Clean Technology Center 
release grid modernization study 

Innovation in Electric Supply and Distribution 2.4 

Google announces release of artificial 
intelligence chips to broader market 
Wild Card 

NONE NONE 

New Federal Tax Bill Gives Benefits for 
Carbon Capture Technologies 

Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Shifts in national and global financial markets 

2.1 

Demographics, Automation, And Inequality 
Will Shape The Next Decade 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Shifts in national and global financial markets 

NONE 

Cal PUC First to Allow Multiple Revenue 
Streams for Storage 

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 

Regulation by Litigation: DoE, Interior, and 
EPA Facing a Thicket of Legal Problems 

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

NONE 

Judge orders DoE to implement climate-
change rules for appliances 

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

NONE 

States pick up slack on energy efficiency 
standards 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

NONE 

Arizona Republican outdoes California with 
'conservative' clean energy plan 

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

2.3 

BREXIT Update - No resolution in sight 
Wild Card 

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

NONE 
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EPS Key Drivers EIs Flagged 

FERC Clears Market Barriers for Storage Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

2.4 

U.S. Solar Industry Lost Nearly 10,000 Jobs 
in 2017 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region 

2.4 

US: A Net Exporter of Energy by 2022 Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4 

2017: The Hottest Year Yet for World's 
Oceans 

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

2.1 

EIA Releases Energy Outlook 2018 Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4 

US Jobs and Wages Up in January 2018 Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

NONE 

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 

North Carolina Clean Technology Center 
release grid modernization study 

Innovation in Electric Supply and Distribution NONE 

PJM wants to connect in Peak Reliability 
System into the Western U.S. 

Changes in Regulation of Electric Power Systems in 
the WECC Region 

NONE 

Google announces release of artificial 
intelligence chips to broader market 
Wild Card 

NONE NONE 

Demographics, Automation, And Inequality 
Will Shape The Next Decade 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Shifts in national and global financial markets 

3.3 
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https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1558&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1557&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1557&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1555&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1555&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

Regulation by Litigation: DoE, Interior, and 
EPA Facing a Thicket of Legal Problems 

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

NONE 

BREXIT Update - No resolution in sight 
Wild Card 

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

3.2 

US: A Net Exporter of Energy by 2022 Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

3.4 

EIA Releases Energy Outlook 2018 Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

3.4 

EIA Forecasts Natural Gas as Primary Electric 
Generation Fuel Through 2019 

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

3.4 

Canada's Job Growth Falters in January 2018 Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

3.2, 3.3 

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

S3 Trends 
Economic Growth:  Considering the sections above on Recent Trends and the Economic Growth axis, 
we see economic events trending away from Scenario 3. 
Technology Innovation: Current trends continue to indicate continued incremental improvements in 
electricity supply and distribution technology – pointing towards the Scenario 3.  
Other indicators: The Wild Cards noted above continue to have potential long-term impacts on all 
Scenarios. 
S3 Movement 
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 

North Carolina Clean Technology Center 
release grid modernization study 

Innovation in Electric Supply and Distribution NONE 

Google announces release of artificial 
intelligence chips to broader market 
Wild Card 

NONE NONE 

New Federal Tax Bill Gives Benefits for 
Carbon Capture Technologies 

Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Shifts in national and global financial markets 

4.1 

Demographics, Automation, And Inequality 
Will Shape The Next Decade 

Economic Growth in the WECC Region; 
Evolution of Electric Demand 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=1553&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1553&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1549&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1546&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1544&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1543&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1543&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1542&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1559&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1559&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1557&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1557&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1556&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1556&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1555&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1555&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

Cal PUC First to Allow Multiple Revenue 
Streams for Storage 

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 

Regulation by Litigation: DoE, Interior, and 
EPA Facing a Thicket of Legal Problems 

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

NONE 

Judge orders DoE to implement climate-
change rules for appliances 

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

4.3 

States pick up slack on energy efficiency 
standards 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

4.3 

Arizona Republican outdoes California with 
'conservative' clean energy plan 

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

4.3 

BREXIT Update - No resolution in sight 
Wild Card 

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

NONE 

FERC Clears Market Barriers for Storage Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

4.2 

U.S. Solar Industry Lost Nearly 10,000 Jobs 
in 2017 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region 

4.4 

US: A Net Exporter of Energy by 2022 Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

4.4 

2017: The Hottest Year Yet for World's 
Oceans 

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

4.1, 4.3 

EIA Releases Energy Outlook 2018 Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

4.4 

Canada's Job Growth Falters in January 2018 Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

NONE 

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. 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1554&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1554&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1553&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1553&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1552&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1552&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1551&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1551&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1550&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1550&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1549&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1548&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1547&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1547&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1546&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1545&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1545&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1544&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1542&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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S4 Movement 
NO CHANGE: Events and trends are trending away from S4. 

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

Of the 19 EPS reported in January, 17 are relevant to S5, some with significant effects, and all 17 are 
discussed in the report sections above. 

EPS Key Drivers EIs Flagged 

North Carolina Clean Technology Center 
release grid modernization study 

Innovation in Electric Supply and Distribution 1.4, 2.4 

Google announces release of artificial 
intelligence chips to broader market 
Wild Card 

NONE NONE 

Demographics, Automation, And Inequality 
Will Shape The Next Decade 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Shifts in national and global financial markets 

1.3, 3.3 

Cal PUC First to Allow Multiple Revenue 
Streams for Storage 

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 

Regulation by Litigation: DoE, Interior, and 
EPA Facing a Thicket of Legal Problems 

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

NONE 

Judge orders DoE to implement climate-
change rules for appliances 

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

4.3 

States pick up slack on energy efficiency 
standards 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

4.3 

Arizona Republican outdoes California with 
'conservative' clean energy plan 

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

2.3, 4.3 

BREXIT Update - No resolution in sight 
Wild Card 

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

3.2 

FERC Clears Market Barriers for Storage Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

2.4, 4.2 

U.S. Solar Industry Lost Nearly 10,000 Jobs 
in 2017 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region 

2.4, 4.4 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1559&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1559&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1557&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1557&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1555&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1555&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1554&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1554&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1553&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1553&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1552&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1552&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1551&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

US: A Net Exporter of Energy by 2022 Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4, 3.4, 4.4 

2017: The Hottest Year Yet for World's 
Oceans 

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

2.1, 4.1, 4.3 

EIA Releases Energy Outlook 2018 Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4, 3.4, 4.4 

EIA Forecasts Natural Gas as Primary Electric 
Generation Fuel Through 2019 

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

3.4 

Canada's Job Growth Falters in January 2018 Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

3.2, 3.3 

US Jobs and Wages Up in January 2018 Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

1.3 

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

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 the Recent Trends section 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 (See the Recent Trends 
section above). 

• 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 (See the Economic Growth Axis section above). 

• 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 
Technology Innovation Axis section above for new developments). 

• Global warming continues at a record pace (See the Recent Trends section above) 
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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.  

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 
1,3 PJM wants to connect in Peak Reliability 

System into the Western U.S. 
Changes in Regulation of Electric Power Systems in the 
WECC Region 

1,2,3,4,5 Google announces release of artificial 
intelligence chips to broader market 
Wild Card 

NONE 

2,4,5 Cal PUC First to Allow Multiple Revenue 
Streams for Storage 

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 Regulation by Litigation: DoE, Interior, and 
EPA Facing a Thicket of Legal Problems 

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

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