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EXECUTIVE SUMMARY 

Scenario Movement: In this June report, there are no changes in our view of movement in the 
Scenario matrix from our  May report. This month’s report finds no clear combination of trends and 
indicators of movement towards Scenarios 1, 2 and 4, while a combination of broad indicators are 
trending towards Scenario 3. Events and trends around both scenario axes and other indicators 
continue to point strongly to Scenario 5: Energy, Water, and Climate Change. 

Scenario Axis Trends 
Economic indicators remained mixed for the US and Canada, and within the Western 
Interconnection, while a conflicting mix of data and information on economic growth around 
Scenarios 1, 2, and 4 continues, we note trends towards Scenario 3. 

As reported in the press, the global economy continues to show increasing rates of growth, yet is 
still fragile. The fallouts from the United Kingdom’s decision to exit the European Union are still 
unclear, and the details of the Trump Administration’s tax reform, budget, infrastructure plans, and 
the final health care reform bill (if any) are unclear.  

Progress along the Technology Innovation axis has not changed since our last report(s).  We 
continue to see no revolutionary breakthroughs in technology innovation, although there continue 
to be continuous improvements in renewables, storage, energy efficiency and energy production 
costs, what we would expect to see in Scenarios 1 and 3 and with negative impacts on Scenario 5. 

The continuing incremental improvements within electricity supply and distribution technology 
innovation and the decline of clean energy patents over the past two years point towards Scenarios 1 
and 3 and away from Scenarios 2 and 4. Our full discussion of Scenario Axis trends begins on page 8.  

Uncertainties, Major Trends and Wild Cards 
While no EPS in June brought to light a new significant uncertainty, as the Scenario Development 
Subcommittee(SDS)  begins their consideration of new WECC Scenarios and future study case 
requests, we think a review of the Driving Forces (Key Drivers) used in the original WECC Scenarios 
- considering learnings and events over the past six years - is both timely and important. 

Looking broadly at events which have occurred since 2011, we feel that all of the Scenarios served 
well in helping to understand the future as it was unfolding.  Some small elements of each Scenario 
could be argued for, but on the whole, it appears that Scenarios 3: Focus on Short-Term Consumer 
Costs and 5: Energy, Water, and Climate Change are most active today.  Going forward the current 
Scenarios and Key Driver trends will provide a good basis from which the SDS might derive new 
focus questions, scenarios, and targeted study cases. 

We note a new event for the cybersecurity Wild Card and three specific events related to Scenario 5: 
Energy, Water, and Climate Change.  

Cybersecurity: Two cyber security companies announced they have uncovered a sophisticated piece 
of malicious software capable of causing power outages by ordering industrial computers to shut 
down electricity transmission. While focused on European grids, with just a few changes the 
malware could be targeted to US grid operations. 

Carbon Emissions Rising: Even as human emissions stabilize, scientists are reporting growing 
carbon in the atmosphere. While the researchers are not sure why this is happening, they think that 
natural carbon sinks in the ocean and on land are not operating as previously thought. 
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Coal Gasifier Plant Advised to Burn Natural Gas: The Southern Company's Kemper County coal-
gasification plant was supposed to be a large-scale demonstration of converting lignite coal into 
synthesized gas. Due to massive cost overruns and continually evolving design flaws and changes, 
regulators have advised the company that burning cheaper natural gas would be a better long-term 
solution for the plant. 

Clean Energy Cheaper than Coal: In their New Energy Outlook 2017, Bloomberg New Energy 
Finance research shows that a crossover point has been reached indicating that new utility-scale 
solar power costs are equal to or lower than new coal plants in the West and that by 2021 solar will 
be cheaper than coal in both China and India. 

Our full discussion of Trends and Wild Cards begins on page 5 and continues in the Scenario Axis 
Trends beginning on page 14 and in the Scenario 5 section beginning on page 20. 
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INTRODUCTION 

This is the 21st of the monthly reports by the Quantum Planning Group (QPG) to WECC and the 
Scenario Planning Steering Group (SPSG) delivered on the 7th day of each month, covering: 

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

2. Significant Uncertainties and Major Trends within the EPS and Early Indicators; 
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 June 1-30 2017 inclusively, our analysis 
considers and builds on learnings from the last 20 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 - May 2017 for additional information found here. 

The links to the event EPSs 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. 

For June there were: 
18 new EPS with significant events added, 
15 EPS (83%) with one or more EIs flagged for   
32 EIs flagged 

For the period September 2015 – June 2017 there were: 
400 Total EPS with significant events added  
244 EPS (61%) with one or more EIs flagged for  
438 EIs flagged 

This month’s report includes the following sections: 

Executive Summary……………………………………………………. Page 2 
Significant Uncertainties, Recent Trends & Wild Cards… Page 5 
Scenario Axis Trends………………………………………………….. Page 14 
EPS Events with EIs and Scenarios 1-5 Movement……….. Page 16 
EPS Events without EIs Flagged………………………………….. Page 23 

 

NOTE: In the Summary above and in the Report that follows, we use the capitalized word 
“Scenario(s)” when referring to the current WECC Scenarios. The non-capitalized word “scenario” 
refers to scenarios in general, e.g., “…the scenario process…”  

https://www.wecc.biz/SystemAdequacyPlanning/Pages/Events-Pattern-Structure.aspx
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SIGNIFICANT UNCERTAINTIES FOR CONSIDERATION 

No central issue draws special attention in June. However, as the Scenario Development 
Subcommittee (SDS)  begins their consideration of new WECC Scenarios and future study case 
requests, we think a review of the Driving Forces (Key Drivers) used in the original WECC Scenarios 
- considering learnings and events over the past six years - is both timely and important. 

In this Trends report we will share the original ideas and meanings behind those drivers, and then 
follow on with some comments about key learnings for those drivers in today’s world, and include 
some relevant links from the EPS system. 

Review of the Scenario Key Drivers 
Driving Forces are trends or factors in the external environment that can influence the decisions 
and issues being addressed in the scenario exercise.  They serve as the intellectual basis from which 
is derived:  the scenario Focus Question, the scenario axes, narrative themes within each scenario, 
and Early Indicators (EIs). As pointed out by Byron Woertz during the June 22 Scenario 
Development Subcommittee webinar, Key Drivers are the foundation of scenario development, 
planning, and analysis.  

 The most useful scenarios derive these imagined futures from a studied consideration of factors 
and trends - Driving Forces - that will most likely influence future conditions. To imagine and plan 
for the evolution of electric power markets and related needs for transmission in the WECC region, 
the SPSG agreed to develop long-term scenarios using the following list of Key Drivers: 

1. Innovation in electric supply technology and distribution systems 

2. The course of regional economic growth in the WECC region 

3. The evolution of electric demand in the WECC region 

4. The evolution of electric supply in the WECC region 

5. Changes in the regulation of electric power systems in the WECC region 

6. Changes in federal regulation affecting the electric power industry 

7. Changes in social values related to energy issues 

8. Changes in society's preferences for sustaining environmental and natural resources 

9. Shifts in national and global financial markets 

10. Shifts in the availability and price of commodity fuels used in the electricity sector 

It is important to remember that while the Key Drivers selected for Scenario Axes serve to organize 
the Scenario matrix, all of the ten Key Drivers are in play for each WECC Scenario, and will influence 
each of the Scenarios in different ways, and will determine the trajectories of movement towards a 
particular Scenario through their associated Early Indicators (EIs).  

In his presentation and discussion with the Scenario Development Subcommittee on Future 
Scenario Development on June 22, 2017, Byron Woertz walked the group through a review of the 

These two Key Drivers 
were chosen to serve as 
the Scenario Axes 
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scenario development process and included an illustration of the WECC Scenario Key Drivers, which 
can be used as a reference for the following discussion1. 

 

 

 

 

 

 

 

 

 

 

Key Drivers Review 
Following below are the definitions and meaning of the original set of Key Drivers and some 
commentary on how we see these in light of recent events.  We also include at the end of this section 
some ideas of what we think we may have missed or under-emphasized in the earlier Scenario 
work.  

The course of regional economic growth in the WECC Regions: To what extent 
will the economies in the WECC States and Provinces grow?  What will be annual 
growth rates?  In which sectors (residential, commercial, industrial, etc.) or 
industries (high technology, housing, and consumer spending, etc.) might such 

growth occur?  How might economic growth be distributed across the States and Provinces?  What 
impacts might global economic shifts have within the region? 

Key Learnings in 2017 
• In the years following the creation of the WECC Scenarios, we have seen uneven recovery 

and economic growth across the Western Interconnection, reflected in increasing areas of 
poverty in the region2. 

• In 2016, economic growth across the region ranged from a high of 3.7% in Washington, to a 
low of -3.6% in Wyoming. Unemployment is also uneven across both the region and within 
individual states and provinces, ranging in 2016 from a low of 3.3% in Colorado to a high of 
8.8% in Alberta. 

• Where economic growth is strong it is driven mainly by service industries, e.g. healthcare, 
information services, scientific and technical services. Hard goods, both durable and non-

                                                             
1 Scenario Development at WECC: Full Presentation, Byron Woertz, June 22, 2016 
2 EPS: Inequality and Poverty Pervasive in 40% of US Counties, Population Reference Bureau, December 17,2016 

https://www.wecc.biz/Administrative/Scenario-Development-at-WECC.pdf
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1310&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54


Early Indicators, Trends & Scenario Movement                                                             July 7 2017 

Quantum Planning Group                                                                                       Page 7 of 23 

durable have had a limited impact on the region during the past six years3.  
• We expect these trends to continue as basic uncertainties in both US and global economic 

structures persist into the near future, however, longer term trends into the next 20 years 
are unclear. 

• For WECC planning, the ability to use state and provincial specific economic growth rates 
will be crucial in understanding the impacts of uneven growth, and in some cases, sub-
regions within a state or province should be used. 

• It is doubtful that within the context of Year 10 study cases or Year 20 Scenarios a single 
economic growth rate applied to the region would be an accurate reflection of what actual 
growth trends might be. 

• Conclusion: This driver is pointing towards Scenarios 3 and 4, and away from Scenarios 1 
and 2. 

See also Evolution of Electric Demand, and Shifts in National and Global Financial Markets below. 

Technological innovation in electrical supply and distribution systems: What 
new and relevant technological advances may occur in the development of 
electricity-generating equipment?  Might there be advances in electricity supply 
technologies (such as wind power, solar power, distributed power systems, clean 

coal technology, efficient gas turbines, batteries/storage, etc.) that might change the economics or 
consumer preferences in the sector? What new and relevant technological advances may occur in 
the development of equipment used to transmit and distribute commercial electric power?  Might 
there be advances in IT and communications technologies that lead to smarter and more productive 
use of transmission and distribution systems?  Might there be advances in materials, design, and 
other areas that lead to more efficient and productive transmission and distribution assets? 

Key Learnings in 2017 
• We see a continuing trend of only incremental and continuous improvements in both supply 

and distribution technologies. 
• There are decreasing costs of production4 in storage, and in solar and wind energy5 
• Breakthroughs and paradigm shifts have not occurred, none are on the horizon, and clean 

energy technology innovation is in decline6. 
• Inconsistent efforts in modernizing the grid to accommodate more and more renewables 

being added to the system continue7. 
• Problems persist across the US8 and globally9 in integrating renewables into the grid 
• Various technologies that allow for electric power storage10 are entering the marketplace 

earlier than forecast in our Scenarios11. 

                                                             
3 See the Trends Report of May 2017 
4 EPS: Research show continuing solar power cost reductions, Lawrence Berkeley National Laboratory, September 2016 
5 EPS: Emerging Countries Leapfrogging to Solar and Wind, Bloomberg, November 23, 2015 
6 EPS: Clean Energy Innovation is in Decline, MIT Technology Review, April 26, 2017  
7 EPS: Energy experts at Rhodium assess benefits of grid modernization. Rhodium Group, January, 2017 
8 EPS: California Solar: Too Much Too Soon?, LA Times, June 22, 2017 
9 EPS: Learnings: Germany Continues to Struggle with Renewables - Facing Blackouts ,Daily Caller and The Economist, 

February 28, 2017 
10 EPS: FERC moves to open space for storage in transmission grid, FERC Media, November 17, 2016 
11 EPS: Big investment in utility scale storage with Lithium system, PV Magazine and GreenTech Media, August 19, 2014  

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=1260&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1071&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1381&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1379&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1404&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1348&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1273&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1227&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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• The growth of electric vehicles in terms of their impact on electricity demand growth or 
serving as distributed energy resources12 is still very much in question.  Electric vehicles 
may be successful in transportation with only modest impacts on their use within the power 
grid as a distributed energy resource13. 

• Conclusion: This driver is pointing towards Scenarios 1 and 3, and away from Scenarios 2 
and 4. 

The evolution of electric demand in the WECC Regions: How much will 
electricity demand grow or change in the WECC States and Provinces?  What will be 
the rates of growth annually?  What sectors of the economy will drive that growth 
(residential, commercial, industrial, etc.)?  How might this growth be distributed 

across the regions and provinces? 

Key Learnings in 2017 
• A significant development in this driver over the past six years is the apparent decoupling of 

economic growth and electricity demand14. 
• Driven by increased electricity efficiencies in both consumer use and electricity intensive 

industries and more and more consumer generated and managed electricity (distributed 
generation), demand growth from 2005 to 2015 was flat, even as the economy grew 15% 
during the same period15. 

• The result is that there is now more supply in the system than there is demand as new 
generation continues to be built16. At the same time, wholesale electricity prices have 
stalled, putting pressure on independent power producers17. 

• Improvements in efficiency18 and distributed generation have been driven by market forces 
as consumers and businesses reduce electricity consumption and expenditures, and by 
federal and state policies reducing use in both homes and commercial buildings, and 
providing incentives for consumer DG, primarily for rooftop solar. 

• This trend looks to continue into the near future, e.g. for Year 10 study cases, but changes to 
DG incentives and government mandated efficiency could begin to slow or drop away as the 
Trump Administration continues to chip away at Obama-era rules and regulations19.  

• We do expect both residential and business electricity consumers to continue to want lower 
electricity usage, and equipment and technology manufacturers show no signs of not 
meeting those market demands.  

• However, if the economy begins to show sustained high growth region-wide (over 2.5%), 
spread across more industrial sectors driving more electrification, this trend could well 
moderate or reverse in the longer 20-year timeframe. 

                                                             
12 EPS: RMI assesses value of EVs in power the power grid, Rocky Mountain Institute, June 2016 
13 EPS: Will the Electric Grid Short Circuit Electric Car Adoption?, Motley Fool, March 26, 2014 

14 EPS: U.S. Electricity Sales Dropped Again In 2015-5th Time In 8 Years, EIA and Think Progress, March 16, 2016 
15 EPS:  Electricity Demand Growth Stalls as Customers Take Control, The Motley Fool, November 17,2015 

16 EPS: Media reports excess power with high consumer costs in California, LA Times, February 5, 2017 
17 EPS: Too Much Renewable Power = Zero Price Electricity?, MIT Technology Review, April 7, 2016 

18 EPS: U.S. continues energy efficient growth in the economy, ACEEE, August 19, 2017  
19 EPS: Regulation by Litigation - US Environmental Policy?, Huffington Post, The Globe & Mail, April 2, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1231&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.rmi.org/insights/reports/electric-vehicles-distributed-energy-resources/
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=817&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1144&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1061&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1329&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1168&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1233&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1352&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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• Conclusion: This driver is pointing away from Scenario 1 (high demand scenario), and 
towards Scenarios 2, 3, and 4). 

The evolution of electric supply in the WECC Regions: How much will electric 
supply assets (various forms of power generation) and electric supply services grow 
or change to meet the demand for electricity (i.e., trading)?  How might various 
power supply assets be used in combination with other assets and services to meet 

electricity demand (load management, etc.)?  How might energy efficiency investments be used in 
place of electric power generation? 

Key Learnings in 2017 
• Led by the States of California and Oregon, we see a long-term commitment to regulatory 

support at the State level for increasing the use of renewable energy20 with various forms of 
subsidies (tax breaks, set asides, net metering, etc.). 

• The cost of producing energy from wind and solar power will likely continue to fall at a 
sufficient rate to maintain their competitiveness with fossil and nuclear power generation. 

• The emergence of an Energy Imbalance Market (EIM)21 in the Western Interconnection and 
a growing desire for regionally coordinated power exchanges will contribute to the more 
efficient use of electric power generation and market-based pressures of wholesale energy 
sales prices. 

• Electricity supply conditions driven by increasing renewable generation are leading to 
regular short periods (daily) of negative wholesale energy prices22 are sending a signal to 
regulators23.  We are uncertain of what policy responses may be or how they may differ in 
each State. 

• Conclusion: States and Provinces in the Western Interconnecting are moving at their own 
speed regarding new generation in the region, and there is no region-wide trend that would 
indicate progress towards any of the WECC Scenarios. 

Changes in the regulation of electric power systems in the WECC Regions: What 
new rules and regulations might govern the activities in the power sectors in the 
WECC States and Provinces?  What might be the nature of such policies, rules, and 
regulations, (tax incentives, subsidies, portfolio standards, etc.)?  What shifts might 

these changes cause in the investment prospects for various classes of electricity-related assets? 

Key Learnings in 2017 
• Though it may be still too early to draw a final legal and enforceable conclusion there is 

significant political pushback from several states in the WECC region toward more federally 
supported reductions in carbon emissions from the energy sector.  Lawsuits are still 
pending so no final federal role is clear at this time24. 

• There is a growing political concern about the impact on jobs and economic growth as the 

                                                             
20 EPS: New CNEE Report Proposes Wide Ranging Plan for Clean Energy, Center for New Energy Economy, January 21, 

2014  
21 EPS: CAISO based EIM expanding to California municipals and Mexico, CAISO, October 21, 2016 
22 EPS: California seeks to change regulations to manage Duck Curve, Platts, November 21, 2016 
23 EPS: FERC calls conference to investigate wholesale market issues, FERC, March 3, 2017 
24 EPS: Trump Signs Executive Order Unwinding Obama Climate Policies, The New York Times, Atlantic, Politico, Mother 

Jones, March 28, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=763&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1276&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1286&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1363&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1350&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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shift occurs from traditional power sources, like coal and nuclear, to new sources like solar, 
wind and low-cost natural gas.   

• The ability, or perhaps willingness of the Federal government, appears to be waning in 
efforts to push more regional cooperation in the power sector against the wishes of State 
level leaders.  New leadership at the US DOE and the EPA in particular, is sensitive to this 
issue. 

• The California ISO appears to want to play a larger regional role25 in the Western 
Interconnection, but it is unclear whether other State leaders will be open to this over time. 

• Conclusion: We see events associated with this driver driven by state and local decisions as 
the Trump Administration continues to try and unwind Obama-era efforts to move toward 
cleaner sources of electric generation. Given no overarching federal energy policy that 
would guide states, we expect the individual Western Interconnection States to proceed in a 
way that maximizes local or state-centered energy goals. Currently, this driver would 
support Scenarios 1 and 3.  

Changes in federal regulation affecting the electric power industry: What new 
policies, rules, and regulations might come from federal actions (by Congress, the 
President, or lead regulatory agencies such as the Federal Energy Regulatory 
Commission, the Environmental Protection Agency, or the Nuclear Regulatory 

Commission, etc.)?  In what areas might these new rules have impacts (i.e., greenhouse gases, 
climate change, water and air quality, cost allocation, siting, transmission access, etc.)? 

Key Learnings in 2017 
• The likelihood of a nationwide carbon tax appears to be much less likely than perceived in 

2012 when the initial WECC Scenarios were created. 
• There appears to be continual support at the Congressional level for extending tax benefits 

and other preference for renewable energy.  However, the incoming Administration seems to 
have a posture against those preferences and toward reestablishing preferences for fossil 
fuels.  This may be a passing event with no real long term impact. 

• The financial collapse of the only new nuclear plants under construction in the U.S., which 
has some Federal loan support, does not bode well for more nuclear plant construction26. 

• Conclusion: As with Regional Regulatory Actions, this driver would tend to support 
Scenarios 1 and 3. 

Changes in social values related to energy issues: How might changes in social 
values shape the public’s perception of and demand for the technologies and assets 
used to provide electric power?  What issues might drive these changes in social 
values (demographics, extraordinary incidents, power outages, research results on 

health impacts, etc.)?  How might these changes influence voting patterns, political power, and the 
policies, rules, and regulations that impact the electric power sector? 

Key Learnings in 2017 
• In most surveys, a plurality of voters from both major political parties in the U.S. tends to 

express concern about environmental quality and addressing climate change; however 

                                                             
25 EPS: CAISO Releases Regional Power Market Planning Study, CAISO, October 18, 2017 
26 EPS: Nuclear powered generation forecast to decline, Energy Information Agency, May 12, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1226&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1376&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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voter’s willingness to incur costs to address these issues appears weak27. 
• The growth in the installation of solar rooftop systems for consumers appears to be going 

flat as costs are increasing and perhaps the “early adopter” market has been saturated28.  A 
broad consumer market for these systems may not exist except within a few states 
(California and Arizona).  

• Conclusion:  While events associated with this driver are uncertain as to a firm trajectory 
towards any of the Scenarios, we see actions driven by societal preferences currently have 
more impact at state, provincial, and local levels than for the region as a whole. Within the 
Western Interconnection, we also see conflicting preferences between states and provinces 
related to addressing climate change. 

Changes in society’s preferences for sustaining environmental and natural 
resources: How might societal preferences for sustaining the natural environment, 
its resources, and its services change from past patterns?  How will natural resources 

be used and sustained (i.e., wildlife, water resources, clean air, forests, and land)?  How might 
population growth and urban expansion be addressed in ways that impact energy demand and use?  
How will those resources be governed in the electric power sector? 

Key Learnings in 2017 
• In most surveys a plurality of voters from both major political parties in the U.S. tends to 

express concern about environmental quality and addressing climate change29; however 
voter’s willingness to incur costs to address these issues appears weak. 

• The fracking boom in the U.S. is continuing, but efforts in addressing concerns over impacts 
on water resources and seismic events are growing30. Those concerns may not be large 
enough to significantly slow development and fossil fuel supplies from fracking in the long 
term. 

• Development of offshore wind resources is still relatively new31 in the U.S. and should 
warrant watching for developments on the US West and East coasts. 

• Conclusion: We are unsure whether any widespread shared preference exists within the 
Western Interconnection for addressing the wide range of environmental issues (including 
air, water, land use and climate change). It does appear that the majority of the populations 
in all states support a cleaner environment and yet the willingness of the majority of voters 
in a particular state to impose large transition costs appears to vary widely.   

Shifts in national and global financial markets: How might change in the 
availability and cost of financial capital influence the growth of assets in the electric 
power sector?  How might relative views of risk in financial markets influence the 

access to capital in the electricity sector? 

Key Learnings in 2017 
• Global economies - including the US and Canada - are still fragile32 after the 2008-2009 

                                                             
27 Poll Finds Deep Split on Climate Change. Party Allegiance Is a Big Factor, The New York Times, October 4, 2016 
28 EPS: Media reports issues with financial performance of consumer loans for Tesla's SolarCity, The New York Times 

and Bloomberg, February 22, 2017 
29 EPS: Oklahoma Adds New Fracking Rules to Reduce Earthquake Risks, Reuters, December 26, 2016 
30 EPS: E.P.A. Says Fracking Can Contaminate Drinking Water, The New York Times, December 13, 2016 
31 EPS: California's First Offshore Wind Farm Proposed, San Jose Mercury News,  November 9, 2015 

https://www.nytimes.com/2016/10/05/science/climate-change-poll-pew.html?_r=0
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1334&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1302&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1301&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1063&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54


Early Indicators, Trends & Scenario Movement                                                             July 7 2017 

Quantum Planning Group                                                                                       Page 12 of 23 

recession.  Banks in Europe and other nations still hold hundreds of billions in non-
performing loans related to real estate investments33. 

• Worldwide, government fiscal policies since 2009 have provided low-cost capital as 
components of stimulus programs, although this policy has eased in developed countries.  

• With the exception of new coal-fired power plants, there is a large amount of capital 
available for project financing within the electrical power sector for any new generation, 
transmission, and distribution. 

• Debt financing is playing a large role in both corporate financing of solar panel 
manufacturers and consumer solar panel installations.  Credit issues warrant watching in 
this area. 

• Debt burdens by companies and governments in China, the world’s second-largest economy 
are signaling trouble.  Within the next decade, there may need to be a correction in China 
that may impact the levels of global economic growth. 

• The US is not as isolated as in the past from global markets, and money could tighten if the 
global economy slips back into recession. 

• Even as 2017 global growth is projected in the 2.7% range34, the US is projected at only 
2.1%, well below the level considered as high growth. 

• Conclusion: This driver is pointing towards WECC Scenarios 3 and 4, and away from 
Scenarios 1 and 2. 

Shifts in the availability and price of commodity fuels used in the electricity 
sector: How might the availability and price of key commodity fuels (oil, natural gas, 
and coal) change over time?  How might such shifts influence choices for electric 

supply assets?  How might growth in non-fossil fuel based generation be influential? 

Key Learnings in 2017 
• Oil and natural gas prices continue to slump, a trend that started in 201435. 
• Oil and gas resources are increasingly controlled by nation states and not private 

companies.  Prices for oil and gas36 may be increasingly impacted by political concerns 
which might lead to market prices disconnected from basic supply and demand principles.  

• The Saudi overproduction designed to drive US shale producers out of the market reset the 
global markets. And prices have not recovered as expected as demand has not improved37.  

• Recent OPEC production cuts have not significantly impacted prices38. 
• Given increasing US and Canadian production, low prices could continue well into the next 

10 years. 
• 20 years out is a big question mark, as economic growth in high oil consumption industries 

may provide the basis for increasing prices as supply struggles to catch up to demand. 

                                                                                                                                                                                                    
32 EPS: China's Economy Grows at 6.9% - But Doubts Remain, The New York Times, April 16, 2017 
33 EPS: China's Worrying Debt Problem = Credit Downgrade, Reuters, May 24, 2017 
34 EPS: World Bank Sees Global Economy Growing at 2.7% in 2017, US at 2.1%, Minneapolis Star Tribune, World Bank, 

June 6, 2017 
35 EPS: New Natural Gas Find Set to Flood Market, Fox News Business, May 30, 2017 
36 EPS: International Oil Companies: The Death of the Old Business Model, MIT Technology Review, May 16 , 2016 
37 EPS: Saudi Arabia's New Energy Plan Leaves Little Room for OPEC, Calgary Herald, May 24, 2016 
38 EPS: Latest Effort to Slow Oil Production Backfired, Calgary Herald, April 18, 2016 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1362&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1378&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1391&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1392&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1183&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1197&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1171&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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• Coal prices continue to decline due to low US demand and limited US exports to global 
markets. 

• Conclusion: This driver is pointing away from Scenario 1 (high gas prices), and towards 
Scenarios 2, 3, and 4, and would point away from any new Scenario that required high gas 
prices to support increased investments in renewable energy. 

Additional Key Drivers for Discussion 
Cyber Security:  Even though we touched on this issue lightly in our Scenarios we did not have the 
understanding now of how widespread problems in this area might be or the variety of sources 
from which cyber security risks might emerge39. We are tracking this issue as a Wild Card for all 
Scenarios. 

Key Learnings in 2017 
• Efforts from state and non-state actors continue to try and penetrate components of the US 

electric grid are increasing in intensity and sophistication. 
• Updating the electric power grid may expose the system to cyber security risks that could 

demand much larger costs than we originally thought. 
• Conclusion: In any future Scenario or study case where there is a focus or dependence on 

grid modernization, cybersecurity concerns need to be mentioned more strongly. 

Climate Change: Addressing climate change in WECC Scenarios may need to change so that the 
assumptions about it in a “Reference Case” are clear.  Addressing climate change in this way in other 
Scenarios can be built from that base: This may eliminate the need for a separate Scenario 5 type 
study case. Explicitly addressing climate change in long-term Scenarios or study cases should be 
done openly. 

Key Learnings in 2017 
• All indicators tell us that global warming is continuing, and the 3 degrees F rise in 

temperature by 2034 assumed in Scenario 5: Energy, Water, and Climate Change will be met 
or exceeded40. 

• A number of quantifying studies have shown that even if all goals of the Paris Agreement are 
met, it would still not be enough to slow or halt a 2 degree C rise in global temperatures by 
205041. 

• Improvements in technology and adoption of clean energy technologies, e.g., electric vehicle 
adoption, solar and wind generation, are not happening fast enough to slow or halt global 
warming within the Year 20 timeframe of the WECC Scenarios42. 

• Conclusion: All recent indicators show a continued trend towards Scenario 5, and present an 
argument that the idea of climate change or global warming and possible effects, e.g., 
extreme weather43, should be considered and be part of any Year 20 Scenario, and in some 
Year 10 study cases. 

                                                             
39 EPS: National Standards and Cyber Security Center Suggest Early Approaches to Cyber Security Risk , 

National Cybersecurity Center of Excellence and Futurism, February 2017 
40 EPS: Scientific assessment shows climate change in not leveling off, Nature, April 7, 2017 
41 EPS: Numbers Don't Add up for Paris Agreement, Ars Technica, June 29, 2016 
42 EPS: Technology Implications From the Paris Climate Agreement, MIT Technology Review, December 15, 2016 
43 EPS: Unanticipated Real Costs of Extreme Weather, San Jose Mercury News, April 26, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1368&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://nccoe.nist.gov/sites/default/files/library/sp1800/es-sa-nist-sp1800-7-draft.pdf
https://futurism.com/72874-2/
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1375&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1220&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1086&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1384&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Summary 
Looking broadly at events which have occurred since 2011, we feel that all of the Scenarios served 
well in helping to understand the future as it was unfolding.  Some small elements of each could be 
argued for, but on the whole, it appears that Scenarios 3: Focus on Short-Term Consumer Costs and 
Scenario 5: Energy, Water, and Climate Change are most active today.  Going forward, the current 
Scenarios and the trends they are allowing us to focus on will provide a good basis from which the 
SDS might derive new focus questions, scenarios, and targeted study cases. 

The EPS links we have included in this report are just a few from a larger list of almost 1,400 in the 
WECC EPS system from which we could have chosen.  The WECC EPS system provides SDS members 
and other WECC staff, subcommittees, working groups, and stakeholders a world class repository of 
constantly updated and relevant information. We invite SDS members and other readers to visit the 
public EPS section of the WECC website and use the site’s search function to pick up additional links 
related to topics and drivers of interest.  In the past, some members have used this search capability 
to augment their energy research for their organizations and activities, including public speeches, 
reports, and papers. 

WILD CARDS 

No new Wild Cards were added in April. We continue to monitor the current Wild Cards of a 
preference for fossil fuels, solar financing problems, cyber-security, and BREXIT.  

On the cybersecurity front, two cyber security companies44 announced they have uncovered a 
sophisticated piece of malicious software capable of causing power outages by ordering industrial 
computers to shut down electricity transmission. The press release noted that “...Analysis of the 
malware, known as Crash Override or Industroyer, indicates it was likely used in a December 2016 
cyber-attack that cut power in Ukraine, according to the firms…”  per Slovakian security software 
maker ESET and US critical infrastructure security firm Dragos Inc. 

Crash Override can be detected if a utility specifically monitors its network for abnormal traffic, 
including signs that the malware is searching for the location of substations or sending messages to 
switch breakers. While focused on European grids, with just a few changes the malware could be 
targeted to US grid operations. 

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 

                                                             
44 EPS: New Cyber Threat to Electric Grids Found, Reuters and The Christian Science Monitor, June 12, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/Lists/EPS/AllItems.aspx
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1394&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54


Early Indicators, Trends & Scenario Movement                                                             July 7 2017 

Quantum Planning Group                                                                                       Page 15 of 23 

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 
Jobs and Unemployment - Reports were released in June covering activity during May 201745. US 
job growth fell in May 2017 to 138,000 new jobs created, down from April's 211,000.   The 
unemployment rate continued to fall reaching 4.3% from April's 4.4%, caused by a drop in 
participation in the labor market. A broader measure of unemployment that includes people who 
are working part-time but would prefer full-time jobs or those not working and wanting jobs fell to 
8.4%, its lowest level since November 2007. In May, hourly wages only grew 0.2% from April and 
stands at 2.5% year-on-year.  

Canada created a net gain of 54,400 jobs in May according to Statistics Canada's latest jobs survey46. 
Behind that number, Canada saw a surge of 77,000 new full-time positions in May, which more than 
made up for a decline of 22,300 part-time jobs. The nation’s unemployment rate edged up to 6.6% 
from April’s 6.5%. In the Western Interconnection, British Columbia's unemployment was little 
changed at 5.6%, and Alberta dropped 0.1% to 7.8%. Alberta continues to struggle as it tries to 
recover from the continuing depressed oil and gas prices. 

The Global Economic Front – The World Bank47 continues to reflect overall optimism in the global 
economy, saying that the global economy will continue to pick up speed in 2017, growing at 2.7% 
and forecasted at 2.9% in 2018, compared to 2016's growth of 2.4%.  The bank forecasts the US 
economy will grow overall by 2.1% in 2017, up from the 1.8% of 2016. The growth will be fueled by 
steadier commodity prices and a pickup in global trade, as world trade is expected to grow 4 
percent in 2017, the fastest in three years. 

Of some concern, the Bank sees China’s continuing to slow dropping to 6.5% from 2016's 6.7%, and 
falling further in 2018 to 6.3%, but the environment worldwide is looking sunnier. Commodity 
prices are bouncing back from a freefall that began in 2014, taking down two years of growth. The 
bank sees oil prices rising 24 percent and non-energy commodity prices climbing 4 percent this 
year. Still, the bank calls the recovery "fragile" and warns of risks from protectionism, geopolitical 
conflict and possibly financial fallout from expected interest-rate increases in the United States. 

In summary, events, and trends in June, while indicating a faster growth period in the global 
economy, continue to paint mixed signals an unclear understanding of economic growth in the US 
and the Western Interconnection. We believe we remain in a period of ambiguity and uncertainty 
around the trajectory of both US and Global economic growth, but recent events do trend towards 
Scenarios 3 and 4 and away from Scenarios 1 and 2. 

                                                             
45 EPS: US Job Growth Slows in May, Unemployment Continues to Fall, The New York Times, The Atlantic, Business 

Insider, June 2, 2019 
46 EPS: Canada May Job Growth Surprises, CTV News, June 9, 2017 
47 EPS: World Bank Sees Global Economy Growing at 2.7% in 2017, US at 2.1%, The Minneapolis Star Tribune, The World 

Bank, June 6, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/Pages/Scenario-Planning.aspx
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1388&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1389&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1391&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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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 improvements in renewables, storage 
efficiencies, and production costs. The continuing incremental and continuous improvement within 
electricity supply and distribution technology innovation remains pointing to Scenarios 1 and 3 and 
uncertain for Scenarios 2 and 4. 

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 

Sacramento’s Groundbreaking Use of 
Distributed Energy and Customer Data*  

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

1.5 

Mexico is large importer of U.S. natural gas 
for its power generation* 

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

1.3 

Contract conditions for independent power 
generators shift to lower costs in the 
Western U.S. 

Evolution of Electric Supply in the WECC Region 1.5 

National Academies Study Argues 
Renewables Need Support in the Power 
Grid* 

Innovation in Electric Supply and Distribution 1.5 

Clean Energy Is About to Become Cheaper 
Than Coal* 

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

1.4,1.5 

New Cyber Threat to Electric Grids Found* 
Wild Card 

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

NONE 

New Natural Gas Find Set to Flood Market* Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

NONE 

World Bank Sees Global Economy Growing at 
2.7% in 2017, US at 2.1%* 

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

1.3 

Note: Items with * indicate EPS affecting more than one Scenario 

S1 Trends 
Economic Growth: Considering the sections above on Recent Trends and the Economic Growth axis, 
we continue to consider economic trends as uncertain for Scenario 1. 

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

Other indicators: The Wild Cards of continuing financial issues in the solar sector, fossil power 
generation protection, cyber-security and BREXIT impacts remain as Wild Cards.  

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1405&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1405&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1401&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1401&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1400&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1400&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1400&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1398&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1398&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1398&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1395&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1395&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1394&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1392&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1391&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1391&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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S1 Movement  
NO CHANGE: Year to date events indicate continued conflicting movement around 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 

Sacramento’s Groundbreaking Use of 
Distributed Energy and Customer Data*  

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

2.3 

California Solar: Too Much Too Soon?* Economic Growth in the WECC Region; 
Innovation in Electric Supply and Distribution; 
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; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4 

ExxonMobil joins call for a carbon tax of 
$40 per ton* 

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

2.1 

Researchers report carbon in atmosphere 
rising even as human emissions flatten.* 

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

NONE 

Wind energy competing effectively with 
natural gas in Texas* 

Innovation in Electric Supply and Distribution; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4 

National Academies Study Argues 
Renewables Need Support in the Power 
Grid* 

Innovation in Electric Supply and Distribution 2.4 

Regulators Suggest Coal Gasifier Plant Give 
Up, Burn Natural Gas* 

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

2.4.2.5 

Clean Energy Is About to Become Cheaper 
Than Coal* 

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

2.4,2.5 

New Cyber Threat to Electric Grids Found* 
Wild Card 

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

NONE 

World Bank Sees Global Economy Growing at 
2.7% in 2017, US at 2.1%* 

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

NONE 

Note: Items with * indicate EPS affecting more than one Scenario 

S2 Trends 
Economic Growth: Considering the sections above on Recent Trends and the Economic Growth axis, we 
continue to consider economic trends as uncertain for Scenario 2. 

Technology Innovation: We are still not seeing the breakthrough or paradigm changing electricity 
supply and distribution technology innovations presumed in this Scenario.  

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1405&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1405&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1404&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1403&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1403&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1402&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1402&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1399&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1399&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1398&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1398&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1398&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1396&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1396&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1395&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1395&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1394&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1391&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1391&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Other indicators: There is continued strong growth in renewable energy in the Western 
Interconnection and the US. The Wild Cards of continuing financial issues in the solar sector, fossil 
power generation protection, cyber-security and BREXIT impacts remain as Wild Cards.  

S2 Movement 
NO CHANGE: Year to date events show no clear movement towards S2 from either axis or other 
indicators.  

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 

Mexico is large importer of U.S. natural gas 
for its power generation* 

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

3.5 

National Academies Study Argues 
Renewables Need Support in the Power 
Grid* 

Innovation in Electric Supply and Distribution 3.5 

Clean Energy Is About to Become Cheaper 
Than Coal* 

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

NONE 

New Cyber Threat to Electric Grids Found* 
Wild Card 

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

NONE 

New Natural Gas Find Set to Flood Market* Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

3.4 

Skilled & Qualified Workers are Hard to 
Find* 

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

3.3 

Canada May Job Growth Surprises* Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

3.2,3.3 

US Job Growth Slows in May, Unemployment 
Continues to Fall* 

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

3.2,3.3 

Note: Items with * indicate EPS affecting more than one Scenario 

S3 Trends 
Economic Growth:  Considering the sections above on Recent Trends and the Economic Growth axis, 
we see economic events now trending towards Scenario 3. 

Technology Innovation: Current trends continue to indicate continued incremental improvements in 
electricity supply and distribution technology – pointing towards the Scenario 3 technology 
quadrant. 

Other indicators: The Wild Cards of continuing financial issues in the solar sector, fossil power 
generation protection, cyber-security and BREXIT impacts remain as Wild Cards.  

S3 Movement 
NO CHANGE from our last report: Considering the sections above on Recent Trends and the 
Scenario Axes , we see both economic and technology events trending towards Scenario 3.  

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1401&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1401&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1398&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1398&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1398&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1395&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1395&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1394&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1392&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1390&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1390&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1389&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1388&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1388&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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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 

Sacramento’s Groundbreaking Use of 
Distributed Energy and Customer Data*  

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

4.4 

California Solar: Too Much Too Soon?* Economic Growth in the WECC Region; 
Innovation in Electric Supply and Distribution; 
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; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

4.4 

National Academies Study Argues 
Renewables Need Support in the Power 
Grid* 

Innovation in Electric Supply and Distribution 4.4 

Regulators Suggest Coal Gasifier Plant Give 
Up, Burn Natural Gas* 

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

4.4 

Clean Energy Is About to Become Cheaper 
Than Coal* 

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

4.2,4.3,4.4 

New Cyber Threat to Electric Grids Found* 
Wild Card 

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

NONE 

Global Power Sector Emissions to Peak in 
2026, But Warming Continues* 

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

4.3 

Skilled & Qualified Workers are Hard to 
Find* 

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

NONE 

Canada May Job Growth Surprises* Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

NONE 

US Job Growth Slows in May, Unemployment 
Continues to Fall* 

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

NONE 

Note: Items with * indicate EPS affecting more than one Scenario 

S4 Trends 
Economic Growth:  Considering the sections above on Recent Trends and the Economic Growth axis, 
recent economic events are trending towards Scenario 4. 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1405&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1405&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1404&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1398&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1398&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1398&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1396&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1396&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1395&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1395&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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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 of continuing financial issues in the solar sector, fossil power 
generation protection, cyber-security, and BREXIT impacts remain as Wild Cards.  

S4 Movement 
NO CHANGE: There continues to be no clear combination of indicators pointing towards 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, the SPSG is planning work to complete S5 that could include new early 
indicators for the Scenario. 

Of the 18 EPS reported in May, 15 are relevant to S5, some with significant effects as discussed 
below. 

EPS Key Drivers EIs Flagged 

California Solar: Too Much Too Soon?* Economic Growth in the WECC Region; 
Innovation in Electric Supply and Distribution; 
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; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4,4,4 

ExxonMobil joins call for a carbon tax of 
$40 per ton* 

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

2.1 

Researchers report carbon in atmosphere 
rising even as human emissions flatten.* 

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

NONE 

Wind energy competing effectively with 
natural gas in Texas* 

Innovation in Electric Supply and Distribution; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4 

National Academies Study Argues 
Renewables Need Support in the Power 
Grid* 

Innovation in Electric Supply and Distribution 1.5,2.4,3.5,4.4 

Arizona has new peak demand driven by hot 
weather 

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

NONE 

Regulators Suggest Coal Gasifier Plant Give 
Up, Burn Natural Gas* 

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

2.4,2.5,4.4 

Clean Energy Is About to Become Cheaper 
Than Coal* 

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

1.4,1.5,2.4,2.5, 

4.2,4.3,4.4 

New Cyber Threat to Electric Grids Found* 
Wild Card 

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

NONE 
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EPS Key Drivers EIs Flagged 

Global Power Sector Emissions to Peak in 
2026, But Warming Continues* 

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

4.3 

New Natural Gas Find Set to Flood Market* Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

3.4 

World Bank Sees Global Economy Growing at 
2.7% in 2017, US at 2.1%* 

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

1.3 

Skilled & Qualified Workers are Hard to 
Find* 

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

3.3 

Canada May Job Growth Surprises* Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

3.2,3.3 

US Job Growth Slows in May, Unemployment 
Continues to Fall* 

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

3.2,3.3 

Note: Items with * indicate EPS affecting more than one scenario 

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 
Carbon Emissions Rising: Even as human emissions stabilize, scientists are reporting growing 
carbon in the atmosphere48. While the researchers are not sure why this is happening, they think 
that natural carbon sinks in the ocean and on land are not operating as previously thought. “…In 
essence, these natural sponges were doing humanity a huge service by disposing of much of its 
gaseous waste. But as emissions have risen higher and higher, it has been unclear how much longer 
the natural sponges will be able to keep up...” 

Coal Gasifier Plant Advised to Burn Natural Gas: The Southern Company's Kemper County coal-
gasification plant was supposed to be a large-scale demonstration of converting lignite coal into 
synthesized gas using a two-round process to convert a higher percentage of lignite into gas at a low 
temperature. Syngas made from lignite coal burns cleaner than burning the pulverized coal itself, 
and, with the addition of a carbon capture unit, Kemper was expected to reduce greenhouse gas and 
particulate pollution by 65 percent. However, the plant is years behind schedule, and more than $4 
billion over budget at $7.5 billion invested to date (original cost estimate was $3 billion) and has 
never been able to run full time49. 

There have been major design changes due to problems in original materials specifications, and 
there are leaks in the gasifiers themselves, and, more re-design is needed that could take up to 2 

                                                             
48 EPS: Researchers report carbon in atmosphere rising even as human emission flatten, The New York Times June 26, 

2017 
49 EPS: Regulators Suggest Coal Gasifier Plant Give Up, Burn Natural Gas, Ars Technica, June 26, 2017 
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years to complete.  Regulators are concerned that any more investment by Southern in the plant will 
impact ratepayers, and they have advised the company that burning cheaper natural gas would be a 
better long-term solution for the plant. The debacle raises questions about the viability of “clean 
coal” projects in the US, especially given the low price of natural gas - which is expected to stay low 
in the foreseeable future. 

Clean Energy Cheaper than Coal: In their New Energy Outlook 201750, Bloomberg New Energy 
Finance research shows that the inflection point has already been reached in the West and that by 
2021 solar will be cheaper than coal in China. 

"...Combining knowledge of planned energy projects with economic forecasting in order to predict 
what’s going to happen in the power sector over the coming decades. And the prediction is one of 
plummeting costs for renewables, with estimates suggesting that by 2040 prices will fall by 66 
percent for solar, 47 percent for onshore wind, and 71 percent for offshore wind..." This trend is 
significant for WECC Planning in two ways: 

1. Continuing incremental improvements in materials and manufacturing costs of renewables 
are consistent with WECC Scenarios 1 and 3. 

2. Over time, however, a critical mass of incremental improvements could also significantly 
impact WECC Scenarios 2, 4, and 5. 

These trends continue to affect Scenario 5: 

• Lack of clarity of just what effects the Trump Administration’s 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 given the announced intent to 
begin the 4-year long process of leaving the Paris Agreement. 

• Regulation by litigation: It would seem that instead of a period of unregulated business 
activates, we will slide into 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. 

• Yet-to-be-understood impacts from the now triggered BREXIT could negatively impact 
Europe’s commitments under the Paris Agreement. 

• Improved cybersecurity is critical in maintaining a country’s ability to manage their electric 
grids and other infrastructure that could be affected by climate change/global warming and 
those technologies designed to prevent or mitigate impacts of climate change. 

• Global warming continues at a record pace. 

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

QPG continues to support WECC’s decision to complete the metrics and modeling of S5 with the 
Long Term Planning Tool. 

  

                                                             
50 EPS: Clean Energy Is About to Become Cheaper Than Coal, MIT Technology Review and Bloomberg New Energy 

Finance, June 15, 2017  
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EPS EVENTS WITHOUT EARLY INDICATORS 

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

Significant EPS Affecting Key Drivers not flagged as EIs 
Related Scenarios and EPS, newest first: 
Scenarios EPS Key Drivers 

2,5 Researchers report carbon in atmosphere 
rising even as human emissions flatten.* 

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

5 Arizona has new peak demand driven by hot 
weather 

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

1,2,3,4,5 New Cyber Threat to Electric Grids Found* 
Wild Card 

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

Note: Items with * indicate EPS affecting more than one Scenario 

 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1402&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1402&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1397&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1397&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1394&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54

	The WECC Scenarios: Early Indicator, Trends and
	Scenario Movement Analysis
	EXECUTIVE SUMMARY
	Scenario Movement: In this June report, there are no changes in our view of movement in the Scenario matrix from our  May report. This month’s report finds no clear combination of trends and indicators of movement towards Scenarios 1, 2 and 4, while a...
	Scenario Axis Trends
	Uncertainties, Major Trends and Wild Cards

	INTRODUCTION
	For June there were:
	For the period September 2015 – June 2017 there were:

	SIGNIFICANT UNCERTAINTIES FOR CONSIDERATION
	Review of the Scenario Key Drivers
	Key Drivers Review
	Additional Key Drivers for Discussion
	Summary

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

	EPS EVENTS WITH EARLY INDICATORS & SCENARIO MOVEMENT
	S1 Trends
	S1 Movement
	NO CHANGE: Year to date events indicate continued conflicting movement around S1.

	S2 Trends
	S2 Movement
	NO CHANGE: Year to date events show no clear movement towards S2 from either axis or other indicators.

	S3 Trends
	S4 Trends
	S5 Trends
	These trends continue to affect Scenario 5:
	S5 Movement
	NO CHANGE from our last report: Current indicators continue to accelerate and point towards S5. Year to date events continue to indicate that the trajectory trend towards the 3 degrees F global average temperature rise has not eased, and in fact may b...
	QPG continues to support WECC’s decision to complete the metrics and modeling of S5 with the Long Term Planning Tool.


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


