
TREND ALERT of December 2017 

Key Factors in the Evolution of Electricity Supply Markets: 

Assessing Implications for WECC Scenarios and Reliability Planning 

 

Executive Summary 

The Quantum Planning Group (QPG) assists WECC, and particularly the Scenario Development 
Subcommittee (SDS), in monitoring trends and developments in energy markets (electricity, fuels, 
storage and batteries, related technologies, etc.) with an eye on how those trends and 
developments may impact potential future reliability risks in the Western Interconnection. We 
occasionally issue an alert when events head in a particularly uncertain and potentially pivotal 
direction.  The purpose of this alert is to signal that we see a high level of uncertainty within the 
overall context of the evolution of the electric power industry.   

In the interviews QPG conducted with SDS members in October 2017 we were alerted to members’ 
focus on the evolving electricity market.   Significantly, some members pointed out that the 
character of the market for electricity and electric services was changing from one historically 
based on a commodity power provided via a centralized regulated rate system, to a more bottom-
up consumer product-based electric power and services business with competitive free market 
pricing.   

Electricity supply markets have had to adjust to incorporate considerations beyond simple costs. 
With the emergence of renewable portfolio standards and the rise of cleaner power generation 
alternatives, the power industry is in the midst of a fundamental shift toward what we will call a 
“modernized” power market.  What the “modernized” power market also seems to incorporate is an 
“integrated” demand-side structure involving connections at the distribution level where the 
bottom-up evolution of an electric power and energy services marketplace can also play a role.  
What this integration and modernization may eventually mean and how it may emerge in real-
world applications is opening a wide area of uncertainty.  

In our research and monitoring of trends for WECC, we have noted a wide range of definitions for 
what might be included in the meaning of three key terms related a modernized power market: 
distributed energy resource, grid modernization, and clean energy.  We think that with the fluid 
nature of how those three factors are defined both confusion on technology adoption and motivated 
thinking may appear in energy market developments. 

The purpose of this alert is to begin a discussion among SDS members about the context of what we 
are observing in the evolution of electric power markets, and with it, a beginning understanding of 
the underlying infrastructure systems on which markets will be based.   
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Introduction 

The Quantum Planning Group (QPG) assists WECC, and particularly the Scenario Development 
Subcommittee (SDS), in monitoring trends and developments in energy markets (electricity, fuels, 
storage and batteries, related technologies, etc.) with an eye on how those trends and 
developments may impact potential future reliability risks in the Western Interconnection.  As we 
did in June of 2016 concerning global oil and gas market structure, we occasionally issue an alert 
when events head in a particularly uncertain and potentially pivotal direction.  The purpose of this 
alert is to signal that we see a high level of uncertainty within the overall context of the evolution of 
the electric power industry.  Another way to say this is that some of the fundamental definitions 
and facts used to understand to describe key aspects of the power industry seem to be “up for play.”  
In particular:  

• Exactly what are “distributed energy resources?”  

• Where is grid modernization going? and  

• What qualifies as “clean energy?”  

We think some focus on these somewhat uncertain areas is important for WECC in its role in 
assessing potential reliability risks and advising policymakers.  WECC’s future scenario work and 
trend analyses can be a place to discuss these issues.  

In the interviews QPG conducted with SDS members in October 2017 we were alerted to members’ 
focus on the evolving electricity market.   Significantly, some members pointed out that the 
character of the market for electricity and electric services was changing from one historically 
based on a commodity power provided via a centralized regulated rate system, to more bottom-up 
consumer product-based electric power and services business with competitive free market 
pricing.   

Historically, the electric power industry was built with costs and reliability as primary factors and 
regulations were put in place to allow review and monitoring of “reasonable” costs.  Environmental 
concerns, especially about externalizing some costs (such as emissions harmful to air quality and 
the environment) have increasingly emerged to broaden considerations and choices about electric 
supply.  Electricity supply markets have had to adjust to incorporate considerations beyond simple 
costs. With the emergence of renewable portfolio standards and the rise of cleaner power 
generation alternatives, the power industry is in the midst of a fundamental shift toward what we 
will call a “modernized” power market.  What the “modernized” power market also seems to 
incorporate is an “integrated” demand-side structure involving connections at the distribution level 
where the bottom-up evolution of an electric power and energy services marketplace mentioned 
above can also play a role.  What this integration and modernization may eventually mean and how 
it may emerge in real-world applications is opening a wide area of uncertainty.  

 The purpose of this alert is to begin a discussion among SDS members about the context of what we 
are observing in the evolution of electric power markets, and with it, the underlying infrastructure 
systems on which markets will be based.  Additionally, the discussion should include how pieces of 
the power system may eventually fit together to form a sustainable, secure and well-functioning 
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power market over the longer term.  As the SDS works to understand the whole evolving electric 
power system from a range of viewpoints:  

• How do we organize things, and establish categories and clear definitions?   

• Is there an overarching narrative or logical sequence of events we expect to see?   

We at QPG have thought about those questions and are providing some starting ideas below. 

Overarching Narrative and Context for Electric Industry Modernization 

We see a core narrative around a “war” for market share, and within that narrative two factors in 
business management which we think will influence how key decisions will be made by companies:  

1. Technology adoption confusion in which inventors (and purveyors) of new technology 
have starting notions of what it may be actually used for (but advocate for all manner of 
things from a promotional standpoint); and  

2. Motivated interest in which players in the emerging energy space are working so hard to 
promote and compete in the market that they miss, downplay, or ignore facts and factors 
that in the end really to count.   

With a war, there will be battles, winners, and losers, casualties and destruction of assets. 

The “war” for market share—will facts matter? 

In 1918 US Senator Hiram Warren Johnson is purported to have said: “The first casualty when war 
comes is truth.”  In 1928 Arthur Ponsonby's wrote:  “When war is declared, truth is the first 
casualty”.  Samuel Johnson seems to have had the first word: “Among the calamities of war may be 
jointly numbered the diminution of the love of truth, by the falsehoods which interest dictates and 
credulity encourages” (1758).  These quotes were mentioned to QPG during an interview with Carl 
Weinberg, a retired engineer and head of R&D at Pacific Gas & Electric when he was asked to assess 
what is going on in electric power markets.   

In Carl’s view, the various players in power supply technologies are slanting facts against 
competitors and downplaying the shortcoming of their technologies in order to win.  He sees it as a 
war in which many parties are probably unsure of how their technology may be adopted and used 
by customers (and thus generate revenue).  And, he suggests that most players in the market have 
strongly motivated interests which influence how they describe the benefits and values of their 
products. He admits this is nothing new in business, but it is playing out in the power business, 
which for decades had this kind of competition but with more subtlety and among big players. Now 
there are smaller entities emerging from the bottom (or distribution level) or other industries 
(information systems in particular) playing for market share in the electric power sector. We think 
this narrative is useful because, as we will argue further below, it impacts (we might even say 
distorts) how key terms like distributed energy resources, clean power, and grid modernization are 
described. Definitions of key terms seem to be fluid.  This narrative can also give us a longer-term 
way to view unfolding events across the industry, including how changes in policy and regulations 
might be argued for.  
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Technology adoption confusion 

It is a fact that American Telephone and Telegraph (AT&T) was offered ownership and control of 
the internet by the U.S. government and turned it down.  Managers there could not figure out 
exactly what it would be used for and were concerned about competition with its phone business.  
In the history of the telephone, one of its possible uses was suggested to be listening to classical 
music.  We mention this to alert readers that invention of a technical capability and its ultimate use 
in products, services, and markets is very unpredictable.  We think this is particularly instructive in 
today’s energy marketplace in the arguments about the use of information processing, information 
storage, software, and computing technologies (along with innovative electricity related hardware 
and devices) in the transmission and distribution (T&D) grids of the power system (aka grid 
modernization).  As we will show below, a wide range of uses (and ability to offer new services) are 
suggested for investment in T&D systems based on somewhat unclear information that 
demonstrates high levels of market demand or cost-effective creation of value.  How, where and 
when some of these technologies will be used and adopted into cost-effective, sustainable and 
useful products and services is highly uncertain. 

Motivated thinking and promotion 

Entrepreneurship is vital to the growth and innovation process in the U.S. and world economy.  
Pushing new ideas, technologies, products, and services is honorable and enriching.  However, it is 
fraught with risk, and sometimes poor management practices including fraud, bait & switch tactics 
on customers, financial malfeasance, and outright criminal behavior can occur.  Motivated thinking, 
which we will define as “perceiving events or believing things in a way that serves conscious or 
unconscious interests” can easily creep into place when promoting a business.   We are not claiming 
at this stage that this kind of behavior is evident or must occur.  However, the electric power 
industry has not been immune to those kinds of activities—an internet search on the decline of the 
ENRON Corporation will provide some evidence.  

A recent review of Tesla Corporation’s initial foray into the trucking business might also be an 
example of motivated interest and promotion not quite adding up under scrutiny and fact-checking 
(see:  Tesla Semi Pricing Missteps). Often business people are so motivated to achieve success that 
they can lose touch with some of the fundamentals—like presenting all of the facts about the risks 
and performance of a product.  We think more intensive fact-checking and analysis is worth 
remembering as we enter this next phase of “modernization” of the power system so that planners 
might more accurately assess information presented about products and services.   

Definitions: what do key terms in electric industry modernization mean? 

In our research and monitoring of trends for WECC, we have noted a wide range of definitions for 
what might be included in the meaning of the terms: distributed energy resource, grid 
modernization, and clean energy.  We think that with the fluid nature of how those three factors 
above are defined both confusion on technology adoption and motivated thinking may appear in 
energy market developments. Below we offer definitions of distributed energy resources, grid 
modernization, and clean power, terms that are central to the emergence of the modern power 
system. 

https://seekingalpha.com/article/4127520-tesla-semi-pricing-missteps
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Distributed Energy Resources 

Distributed energy resources are generally defined as any source of electric power supply that is 
connected at the distribution level of the grid near the point of use, rather than at the transmission 
level. More expansive definitions might also include products and services that promote energy 
efficiency or demand-side management. Below in Table 1 is a list of technologies we have seen 
suggested as being distributed energy resources. 

Table 1 
Types of Distributed Energy Resources Reasons appropriate to definition  

Roof Top Solar (for homes and small businesses) Is connected at the distribution level and can 
supply power 

Battery/Storage Systems (for homes, small 
businesses, agriculture, etc.)  

Are connected at the distribution level and can 
supply power 

Gas, diesel or other fossil-fueled power generation 
sets 

Are connected at the distribution level and can 
supply power 

Electric Vehicles (providing battery storage and 
power supply) 

Are connected at the distribution level and supply 
power 

Fuel Cell Systems (for homes and small 
businesses, agriculture, etc.) 

Are connected at the distribution level and can 
supply power 

Small-scale wind turbines of less than 20 kW 
capacity used for microgeneration 

Are connected at the distribution level and can 
supply power 

Cogeneration at industrial and commercial sites Are usually connected at the distribution level rid 
and can supply power 

Gas-fired microturbines (small combustion 
turbines with outputs of 25 kW to 500 kW) 

Sits within distribution grid and can supply power 

Biomass May be connected at the distribution level grid and 
can supply power 

Low head or small-scale hydro Are usually connected at the distribution level and 
supplies power, although is not dispatchable 

Aggregated demand side management With information system support can be a source 
of power supply or allow options for managing 
reliability at the distribution level 

What we find interesting in the list above is the wide range of underlying technological approaches, 
widely varying cost structures, completely different paths of technological advancement, and very 
likely different marketing approaches that will be needed to support growth. Planning at a high 
level (forecasting service area or regional demand and supply conditions) when such differences 
exist “on the ground” will clearly be challenging.    

Transmission and Distribution Grid Modernization: 

Options for improving the electric transmission and distribution systems by integratng more 
sensing, information, communications and computer-based technologies have been around for 
decades.  Various approaches at many levels of the system have been developed, piloted and 
supported by governments and the power industry.  So, this trend is a continuation of past activity.  
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What might be different now is the desired connection of this technology with more innovation in 
the distributed energy space discussed above.  According to the Edison Electric Institute, “The 
growth of distributed energy resources (DER) at scale is transforming the use and operation of the 
electric grid. In order to integrate DER into the grid, while preserving reliability and power quality, 
the grid needs to be redesigned to give it new functionality. Broadly speaking, this is what grid 
modernization is all about: replacing distribution lines and deploying new technologies (e.g., 
distribution management systems, high-speed communications, advanced sensors, energy storage) 
to provide new capabilities to enable a clean energy future.” 

In our research, we have yet to be able to find a short summarizing view of grid modernization.  At 
this stage, the risk of leaving some aspect out is high.  However, we have found the paper provided 
below by U.S. Department of Energy (DoE) extremely thorough and forward-looking.  A lot of the 
technical details are explained therein (See: DoE Quadrennial Technology Review). 

Key issues we take away from this overview are: 

1. At the transmission, distribution and customer-side levels investment in innovation will be 
extensive in order to deliver an integrated (hardware and software components matched 
and working together) and smoothly operating system from the end to end of the T&D 
system. 

2. There will be challenging economics as this system develops because many of the inner 
working (devices) used to modernize the grid will be intermediary products and services 
which will depend on sales to the final customer to make economic sense.  This will tend to 
lead to pressure to reduce the costs of those intermediary devices (which might impact 
performance and cyber-security). 

3. Some applications within the overall suite of grid modernization may find early use and 
strong economic sense (some might include smart meter in this area).  How those early 
investments may fit in with later investments is unclear. 

There may be some real opportunities in this space for new services and products that consumers 
will find attractive, e.g., lower costs of power and value added services, which are why we are 
suggesting that it be watched and monitored in our trend work with SDS members, and 
importantly, assessed for the demonstrable benefits and economic competitiveness. There may 
indeed be valuable information-based services with new technologies in this space that change how 
and when electricity is used at both retail and wholesale levels. The costs of installing some of these 
systems with “promised” (yet not conclusively demonstrated) benefits could be risky.  It may be 
important to watch for the emergence of an integrated end-to-end modern system capable of broad 
usage throughout the power industry. 

Clean Energy 

Moving toward a cleaner power system is a primary driver shaping evolving energy policies and 
regulations.  The membership of the SDS is balanced with interests in clean energy development 
and clean energy policy advocacy. In light of that, a steady level of research on the meaning of clean 
energy will come with the active participation of SDS members.  This should include empirically 
verified work demonstrating results in the environment.  At the most basic level in defining “clean”, 
there is the fact that the earth’s environment is a whole integrated system in which there are no 

https://www.energy.gov/sites/prod/files/2017/03/f34/qtr-2015-chapter3.pdf
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externalities.  All waste from whatever source and in whatever form has to go somewhere (it 
cannot leave the planet).  Air quality, water quality, soil quality, and toxins in any form in any place 
(and lasting over any period of time or the full lifecycle) have to count to be truly clean and safe for 
sustaining human and animal life.  Over time with growing use, any process that produces a waste 
product that cannot be safely recycled (or used as an input into another safe use) can eventually 
cause a problem (also known as a cost).  In light of this, how are we to define truly clean energy 
resources (how clean and for which parts of the natural environment) and over what period of time 
do we need to look to assess longer term effects?  Taken to the most extreme point of measuring 
any form of waste there may be no such thing as clean energy.   Where to draw the line is thus a 
debatable question where values can play a big role. 

In the power industry, we have seen concerns related to “clean” solar and wind energy resulting 
from high avian death and interference with bird migration pathways.  The grounds underneath 
large solar panel installations have shown some impacts on ground-dwelling creatures. Injecting 
emissions from “clean” coal plants into the ground have raised questions about a risk of longer-
term rapid releases. Natural gas has been argued as “cleaner” than coal and a transition fuel toward 
a completely renewable energy based power system, but burning it still emits carbon.   We expect 
even more rigorous assessments of technology costs and benefits to continue as the creation of a 
cleaner power system evolves.  Importantly, the policy support, tax and other benefits put in place 
to support the movement toward a cleaner power system will affect the competitiveness and costs 
of investing in new products and services in the evolving electric power market.  

Organizing Map and Definitions 

Based on the arguments we have made above about the evolving electric power market and shifting 
definition in the key areas of DER, grid modernization and clean energy, we think it might be useful 
to have some kind of map or tool to keep score and organize our thoughts about where we see 
things trending.  In that light, we are putting forth the map below in Figure 1 as a way to at least 
step back and look broadly at developments. We think the interaction of technology adoption, 
market dynamics and electric industry policies and regulation will set an overall context for 
interpreting future shifts toward the overall “modernization” of the power system. 

In this map, we see two large uncertain and overarching dynamics: (1) how energy technologies 
may innovate, evolve and be adopted in the marketplace by consumers, businesses, farmers, 
governments, etc.  And (2) how market power and regulation may interrelate to set the terms of 
how costs are recovered and revenues generated.  Many of the emerging energy supply 
technologies are small-scale and “distributed” in the sense that they are not at the wholesale and 
larger scale supply level which require formal power sales contracts with established electricity 
providers, yet they are part of the overall market in the sense that they can influence levels of 
demand and how power needs are met.  Utilities in their resource plans for adding power supply to 
meet future demand must take impacts of the distributed level of energy supply into account.  Thus 
we are suggesting the interplay of market developments and regulation where regulation may set 
guidelines (or even limits) for how products and services are used in markets, and markets may 
invigorate changes in regulation to free up space for new entrants, products, and services.  
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Both of these factors are uncertain in the future and we have characterized a range of those 
uncertainties in order to create the four-quadrant map space.  We think this map can serve as a tool 
for categorizing developments and pointing out distinct differences in how we see DER, grid 
modernization, and clean energy evolving.  

We want to emphasize that this map is to generate a diverse discussion and to help gain perspective.  
QPG’s suggestions for what certain developments may mean are only that: suggestions.  We can use 
this map as part of WECC’s early warning signals with the EPS system where we might use it to 
categorize an event we have taken note of. 

Figure 1 

Using this same map in Figure 2 below we have suggested some events from our earlier trend 
analysis work and ongoing research where we see developments fitting into the different areas.  
Again, these are for discussion purposes and not intended a hard prediction.   

In Figure 2 we have provided links to key articles showing were we think players in the power 
industry fit. 
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Figure 2 

In conclusion, QPG will occasionally (biannual reports might be sufficient) use the map above to 
generate discussion within the SDS as new scenario work evolves, new early indicators are selected 
and follow on trends are monitored.  New scenarios may likely incorporate some of this thinking 
and much more based on the additional and larger issues which might be addressed within them. 

Electric Power Regulation & Market Dynamics 

Energy Technology D
evelopm

ent 

High Innovation 
Diverse/Wide 
Many Products 

Low Innovation 
Limited 
Markets & 
Products 

Free & Open - 
Price/Costs Driven 

Controlled  
Restricted Entry 
Policy Driven  

General Electric Company vision of 
the smart power system 
See: 
The Internet of Things: 
Opportunities and Applications 
across Industries 

 

I d i l I  P hi  h  

Current Trump Administration efforts 
to “save coal and nuclear power” 
See: 
Energy Secretary Rick Perry faces 
grilling over his proposal to subsidize 
coal and nuclear power generation 

The Southern California Edison Rate 
Case Request 
See:  
The SoCal Edison rate case: A 
canary in the coal mine for DER 
policy debates  

Tesla’s long term vision of batteries, 
solar and Electric Vehicles 
See: 
Elon Musk has a brilliant plan to 
change your roof 

https://www.sas.com/en_us/offers/17/iia-internet-of-things.html?keyword=internet%2520of%2520things&matchtype=p&publisher=google&gclid=EAIaIQobChMIuu-bosSK2AIVDMpkCh0g7QY2EAAYASAAEgITzfD_BwE
https://www.sas.com/en_us/offers/17/iia-internet-of-things.html?keyword=internet%2520of%2520things&matchtype=p&publisher=google&gclid=EAIaIQobChMIuu-bosSK2AIVDMpkCh0g7QY2EAAYASAAEgITzfD_BwE
https://www.sas.com/en_us/offers/17/iia-internet-of-things.html?keyword=internet%2520of%2520things&matchtype=p&publisher=google&gclid=EAIaIQobChMIuu-bosSK2AIVDMpkCh0g7QY2EAAYASAAEgITzfD_BwE
https://www.sas.com/en_us/offers/17/iia-internet-of-things.html?keyword=internet%2520of%2520things&matchtype=p&publisher=google&gclid=EAIaIQobChMIuu-bosSK2AIVDMpkCh0g7QY2EAAYASAAEgITzfD_BwE
https://www.sas.com/en_us/offers/17/iia-internet-of-things.html?keyword=internet%2520of%2520things&matchtype=p&publisher=google&gclid=EAIaIQobChMIuu-bosSK2AIVDMpkCh0g7QY2EAAYASAAEgITzfD_BwE
https://www.ge.com/docs/chapters/Industrial_Internet.pdf
https://www.ge.com/docs/chapters/Industrial_Internet.pdf
https://www.cnbc.com/2017/10/12/energy-sec-perry-coal-and-nuclear-subsidies.html
https://www.cnbc.com/2017/10/12/energy-sec-perry-coal-and-nuclear-subsidies.html
https://www.cnbc.com/2017/10/12/energy-sec-perry-coal-and-nuclear-subsidies.html
https://www.cnbc.com/2017/10/12/energy-sec-perry-coal-and-nuclear-subsidies.html
https://www.cnbc.com/2017/10/12/energy-sec-perry-coal-and-nuclear-subsidies.html
https://www.utilitydive.com/news/the-socal-edison-rate-case-a-canary-in-the-coal-mine-for-der-policy-debate/438970/
https://www.utilitydive.com/news/the-socal-edison-rate-case-a-canary-in-the-coal-mine-for-der-policy-debate/438970/
https://www.utilitydive.com/news/the-socal-edison-rate-case-a-canary-in-the-coal-mine-for-der-policy-debate/438970/
http://www.businessinsider.com/why-tesla-solarcity-merger-makes-sense-2016-11
http://www.businessinsider.com/why-tesla-solarcity-merger-makes-sense-2016-11
http://www.businessinsider.com/why-tesla-solarcity-merger-makes-sense-2016-11
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