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Rapporteur’s Summary”

Session One. Load Serving Entities and Utility Distribution Companies: Expanding or Shrinking
Role Going Forward?

Trends regarding the future of end use suppliers (LSEs and UDCSs) are diverging widely across the states.
Some jurisdictions appear to be reducing their role to perhaps only wires providers, not even operating
the systems they own. Non-restructured states do not seem to be deviating in any appreciable way from a
vertically integrated model. Even some restructured states seem to be looking to some degree of re-
verticalization. What is the appropriate role of a load serving entity or utility distribution company? To
what degree, if any, should they be engaged in the generation business? If they do enter the generation
space, should it be on a full-scale basis, or simply to assure reliability or perhaps diversity of supply? Or
should UDCs focus on facilitating mar k &hasrole,
if any, will LSEs and UDCs play on the customer side of the meter, through programs such as distributed
generation, storage, or demand side management/response of one form or another? Do such entities have
to play more of a role than mere providers of the wires in order to remain financially viable and to attract
and retain motivated personnel? How important is it that LSEs and UDCs be enabled to assure reliability
and/or diverse resource options? Is the market itself insufficient to meet those services on a cost effective
basis? If LSEs and UDCs play a role in the market beyond merely connecting suppliers and consumers,
to what extent should the tariffs for non-wires services be unbundled and the risks be ring fenced so as to
protect against socializing risks?

utilities providing more customized services
Moderator: Good morning. 1 6 m e x c i t ebehind theometer, all the way to concepts that

as

moderate our first panel topic today, which will have been dubbed firetail competition 20,06 or

explore the wide range of options being New Yor k Olere d&eEaMo rebundling
considered for providing distribution services to discussions taking place in retail competition
end use customers. That debate spans the states.| t 6 s a s mideasgnd ®rizepts. d
spectrum from current vertically integrated
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With us today are four very distinguished
panelists that will enlighten on their perspectives
on this topic.

Speaker 1.

Speaking from the point of view of a large
combined utility, we are seeing that our
customers are looking for renewables and
energy efficiency, and that the majority of our
largest customers have some sort of goal, either
for renewable or energy efficiency.

And so our anticipation is that the future will be
more distributed. It will be more personalized,
and that means that customers will be able to
identify very clearly what their goals and
objectivesare. And t hat
going to be stepping in there to meet those goals
and objectives. That 6s cl ear

We think that the market drivers for that largely
are the customers. In some cases they are
looking at environmental drivers. In some cases
they're looking at cost drivers. In some cases,
itdos reliability dri
the three. But those are really what are driving
our customers, we think. Some have subsets of
those. Some may be looking at all of those.

A viewpoint t hat we
convergence going on among the new
technologies that are available--the dramatic
reductions in the cost of solar, and the dramatic
reductions in the cost of batteries. And that is
ul ti mately
changing desires, and will result, and is resulting
today, in changes in our overall industry. The
changes are still relatively small for us in our
franchise service territory, but we see that that
will definitely grow over time. We do have a
view that the centralized grid will remain
important, but we think it will diminish in
i mportance, and
of the growth will occur over time. Bu t

means

t o

really important for utilities like ours to be sure

theyodre taking actions t
themselves to participate in this new future,

where customers are wanting a more

personalized solution from some entity that is

out there.

So, the questt o n mi g h tell, doesrhet, n w

mean vertical integration will go away?6 And

we donodt t hi nke tjhuasttd sd otnhoet
thatt her ebds a | othereagdlatora ppet i t
in the Southeast to move away from the current

business model, nor the current market

structures. As a company, we see a lot of value

in vertical integration, and we think that the

regulators in the Southeast see a great deal of

t hvaue in thad an eebl.ddr fodus is really on our

customers and maintaining those high levels of
ureliability, maintaining the low price,
maintaining high levels of customer satisfaction,
and enabling those customers then to get the
products and services that they really want.

So, does that mean we relax, just because our

verrse,gudrat ® o sie d o o OyetiteB A imo 1 0 o h

converging

the answer to that clearly is, n o, t hat 6s not
case. We see that c u s t o medls amddtheir
desires are changing, and so that means that

webve got t o be even Mo r €

h ecameany itosbe ablehta meet thdseeneedsGarsd a

t hat 6s

t

desires. We 6 r e inglab diskibuted energy

resources at microgrids, at new ways of

interacting with the demand side, at a number of

t hings i ke t hat t hat we
aggressively atahis point. Aunslt d medrss or eal | y
on a foundation of growing the culture of
innovation. We 6 v e got a I
innovation with our own internal R&D function,
but i &bdusevokvihgghe business models,
not revolutionizing those, but evolving those as
needed, and then ultimately delivering those new
products and services.

probably
0s

ong h i

not where a | ot



So, some examples are energy innovation
centers. We set up a Georgia power marketplace
within just a matter of a month or two. And
today theybve
was something that got stood up very quickly
and has been very successful, really meeting the
needs of our customers. Another opportunity we
see that is out there is indoor agriculture (and
weobdr e not tal ki ng).
[ LAUGHTER] What weor
how in urban areas, where there may be
abandoned multistory buildings, those could be
revamped to house indoor agriculture for either
locally grown produce or for pharmaceutical
purposes, things of that nature. 1 t 6 s g o
as a company, because it provides electrical load
growth, but, mor e i mportant |
local communities, because it does create jobs in
the local communities. It re-utilizes those vacant
buildings that are out there, and, ultimately, it
provides fresh local produce or pharmaceutical
goods.

Another example is Pivotal Home Solutions.
This is a subsidiary that we have that serves
primarily our residential customers, and
basically they provide things like home warranty

h a dSo tfaf .

provide solutions all across the spectrum of the
grid. So, they can provide some central station
storage, central station solar, things of that
naturel Butj ab the sametimes thelir eed forte is
down at the customer
variety of products and services, many of which
are actually
their strengthsd for example, integrating storage

a b anto tustomer Isolutéoms avith thingk dike ppaftop

e

od

and leasing services for customers. Th ey 0 v e

about 1.2 million customers spread across 17
states. Soi t 60 s a
able to maintain high levels of margin in that
business, a n d it os a very
assist those customers.

Another avenue for us is a business called Power
Secure, another one of our subsidiaries. Power
Secure is more a commercial and industrial
business line, primarily, and they have
distributed generation. They provide energy
efficiency services for customers. They also do
some utility infrastructure work, meaning
transmission and distribution for other utilities.
But, really, the first two items there are their
core business. And Power Secure really can

very Trhebwste

rsaaf aadremengyrefdicierticyo Alsh, @awe Segurs

has some good experience from a microgrid
standpoint, and for customers who want those
things, they are well positioned to be able to
deliver on those. Web ve ent er ed
partaershipuvath Bloom Energy. An d
really leveraged the Power Secure expertise with
the Bléom teghoolmgy, arfidahe intenh fere is
ultimately that Bloom and their fuel cells can
benefit from the integration of onsite energy
storage, and t hat 6s
strengths, is integrated onsite energy storage.
And so this partnership now has resulted in
Bloom, for their standard offering, basically
including the Power Secure integrated energy
storage. What that allows the Bloom fuel cells to
do is really do load following for customers
much better than the fuel cell as a standalone
techriology could do. Sowe s ee
good platform for delivering value to customers.
business.

Webdbve got an

g oemetgy imnavation teotar, ventuse capital fund,

our operating utilities, as well as the Power
Secure and Pivotal Home Solutions, and the
combination of those really is a great platform.
We think to meet
level and allows us to personalize those for the
customers.

We have a belief that a customer focused
distribution company really enables high value
for customers. And one of the primary ways that
we believe that occurs is by being able to
aggregate the various value streams that those
distributed technologies and resources can
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create. So there may be wvalues on the
distribution system. There may be value at the
transmission system. There may be value from
generation capacity. As a vertically integrated
utility, we 0 r ef thasebJalee
streams and aggregate those for the benefit of
our customers.

Some services might get rate-based if they
benefit all of the customers. Others may be
unregulated. Gulf Power entered a settlement
last week that will allow them to rate-base
behind the meter electric vehicle charging
stations where it benefits all customers. T h a t
something their Commission will vote on next
week. We anticipate that that will get approved.
T h a an éxample of being able to deliver those
products and services to customers, in that case
on the regulated side of the business, and to do it
very effectively for them.

But for a utility really to be successful in this
space with the changing needs of customers,
theybve got to be
T h e ygdtvoee nimble,a n d

very customer focused. That 6 s very
There are some issues, of course. One of those
would be affiliate transactions. | f
some
businesses,

regulated businesses and unregulated

t hat 6 s coackrrw aOprs

structure is. That has to be done from a planning
standpoint.

And the regulatory frameworks are really

t oimpertang especibllly the aetail rate designs for

6s

a d e p fforwadto thevdiabog and tlishussipnd r e
t heyobve
c |Speaker 2.t 0

vaga 6 v

electricity. We j ust donét
paradigm with retail electricity rates as being
sustainable in the long term. So things will have
to be addressed there over time. And that also
means youoOve got -intome
issues that come with that. As you address those
rate designs, youdre
way to address the low-income impacts.

So, in summary, we see that there is meaningful
disruption occurring in the industry today.
Utilities such as ours have to evolve. We 6 v &
to be nimble. We 6 ve got
think that preventing a customer-focused
distribution company for participating in that
evolving industry is really not in the best interest
of customers. It may be, in some regions, but we
think thatinourre gi on i

be

us.

Well, you would think that we had actually
planned our talks, because everything Speaker 1
said is absolutely right, except his conclusions
are 100% wrong. And so this is really fabulous.

got to

a

regulators have dealt with that for years. We 6 v e

had unregulated lighting subsidiaries and
unregulated appliance sales and service
subsidiaries for decades, and our regulators have
successfully been able to deal with that and
ensure that there are no cross subsidies there.

Webve got to be able
role of the distribution system in our planning
processes, recognizing that flows will be two
way, that some customers are going to want
differing levels of reliability from other
customers. B u t that o6s
what the business model is and what the market

real |

And what we look for as a company is we want
to do all the same things that Speaker 1 was
talking about. We want to go to commercial
customers. We want to go to distribution
customers. We way to deploy energy efficiency
and demand response. But we think, and our

and that iif we have

be able to leverage and bring additional benefits
to ratepayers and keep those costs down. So,
really, all we ask is a chance to compete,
bécausa ewhere eng ahavel Icampeted, wiere
markets are open, | think, for the most part, we
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and other companies have been incredibly
successful at deploying and innovating. And that
should be something that we should have on a
national scale.

So why are we doing this? One of the reasons
that we feel so passionately about deregulation
and competition and the power of a competitive
market is that we have an enormous climate
change problem that we are facing. And we have
to be ruthlessly efficient in using competitive
markets to leverage private capital into these

When we talk about distributed resources, where

do companies see a value chain? Thertled s

range from the single facility up to the bulk
system. And a lot of us see our value in really
three places there. First, we 6 r e an
individual facilities that we can do at scale. We
can go in, very much like what Speaker 1 was
talking about, and put in distributed generation.
We can put in solar panels. We can put in
batteries. And then we can aggregate it and sell
it up to the ISO level, or perhaps on behalf of

markets. And if all we do is rely on shareholder utii ti es as wel |l i n
doll ars to fight <cl i matoptionchange, it o6l |l be
and iito6éll Ambee da opadtat ef what | 6 m

going to do today is to try to convince you that
that is indeed a true statement.

It is all about the ratepayers, at the end, right?
And what weodre
utility domination of a sector, especially one as
important as the distributed energy sector, is not
inanyoneods
back to that climate change issue. We have 2030
targets and 2050 targets that are incredibly
ambitious. One of my favorite statistics is that
the 2050 climate change targets require that the
entire United States economy--transportation,
building, energy, everything else--emit less than
80% of what the electric sector emits today.
Shareholder dollars are absolutely needed to
make this challenge work,a nd i f al |
is putting the burden on ratepayers, then we
simply wonot
issues and some of the others that Speaker 1
talked about are absolutely right there.

I just saw in Greenwire the other day this
headline: fUtilities look beyond traditional
infrastructure to manage new technologies. 0

r ¢hat thd vy

One of the really fascinating things about the
REV (Reforming the Energy Vision) process in
New York, which | know many of you have
followed, is there was Track One, which was all

taadblokuit n gh cavb g wed6 ihis andy whio n

should operate the distribution system, who
should operate these

b eAnt, againn k cemee s t talking about in New York. But to me, the far

more interesting track in New York was Track
Two. And this was the track that was going to
talk about how we incentivize utilities to buy
into the REV infrastructure. And, unfortunately,
that process has kind of gotten a little bit bogged
down. But (and this is something true whether
itods an i nyt @& gar canpeitve
market), when it comes to the question of what

wheOPUE shalld ibendging to ensure that their

utilities are bought in and have a financial

g e t-incamb e r e incentiZentd encobukage thitd gpavty distributed

resources, they should make it part of their
earning cycle. You have to have an
interconnection timeline that makes sense. You
need to put in firm targetsd something like,
AYou wi | | get a rate

They want to rate-base cloud computing. T h a t 6 s percent of DERs being owned by competitive

a fascinating example of something | think
probably should be being done by the private
sector, not by utilities with rate base. B u t
kind of where we are right at the moment.

third parties.0 All that sort of thing. And if we
do that, we can actually get everybody on the

i t &ame page.
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This slide here illustrates one of the fundamental
reasons why we need to have a competitive
market. What the chart here shows is four boxes,

frankly, one that | think makes a lot of money
for the parties who own them.

organized along the dimensions of low to high One thing youdl Iweear nforton
innovation, and of level of risk to ratepayers. anti-utility. We depend on the utility for
And, to me, this is one of the really prime everything we do. Wh et her itdés for c
examples of why competition and competitive power plants, whether itods
markets will put us in that high innovation, high grid to do distributed stuff, the utility is an
competition box in the upper left. That 6 s wh essendial business partner. | t 6 s of t en act
we really wanttobe. That 6 s wher e | vetybthallenging ® vomeriryand talk about your
regulator wants their customers to be. With potent i al customer y,ond tell
private  capital being deployed. With donot need to be growing
shareholders, not ratepayers, taking technology need to be shrinkingitt and youdl | ma k e
and stranded technology risk. Why should money doing it.0 At least, agai n, t hat 6s
ratepayers be taking risk for things that are not thesis. And that can be a very difficult
part of the natural monopoly? It just makes no convers ati on when youdre al sc
sense to me. And we really do see the cross- these same utilities on working with you and
subsidization issues as extremely problematic. perhaps co-branding or marketing.
We want to have that shareholder capital at risk.
That 6s what we do as Bompheyeds why we $S®e this
this is a very simple representation of a revenue
And one of the things | 6tdlklabout in a minute requirement built out of expenses, taxes,
is why, when the utility is there offering riskless depreciation of equipment, cost of debt and
ratepayer dollars, it really undercuts our equity. And then, traditionally, as your costs
incentive to deploy capital. | t j ust d o e sineréade andvsalas #ecrease, rates must increase.
And if you end up in that situation, you end up Thatdéds a very sSompwee t hes]|
at the bottom right-hand box where you have a have more people fleeing the grid, the costs are
utility monopoly, low innovation, and a lot of going to go up as the sales go down. And so
risk on the ratepayers. what do you do? You simply increase rates. And
this is the utility death spiral. As the DERs come
There is an excellent paper | really liked by A.J. in, they put an effective rate cap on what a utility
Goulding. It has one of the great titles of all can charge. So, as you have defections and rates
time, fRailroad Utilities and Free Parking, What naturally go up, as the rate base stays the same,
the Evolution of Transport Monopolies Tells Us the DERsarebasi cal ly sayi hg to a
about the Power Network of the Future.0 And, youbre paying than this an

basically, it says, i t 6 s not

analogy to the electric sector today. | t 6 s
railroads from the 1800s, where they built these
massive infrastructure networks and then have
gradually scaled back and continued to be the
best darn rail operators they could possibly be,
but have stayed out of the rest of the business.
And itds an

t el e c oahead and fieatte grisl as weH,&@and, obviously,
theéat s a

real

Now, the social programs that Speaker 1
mentioned are incredibly important as we think
about long-term utility sustainability, because
those social programs are basically a floor. So

technologies come down in price, and we have a

6
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fl oor t hat 6s

programs.

equal t

I was shocked when we came across the figure
that 14% to 20% of Americans are on some sort
of subsidized energy program. Th at 6 s

in terms of the cost shifting and the cross-
subsidization, | mean,o bvi ous |l vy

investment agreement b a s e d on

structure. If the rate structure changes, does that
make our investment worthless? As regulators
and as policy makers, | think we all have to

e n o addnassutbat question. We want to enhance

private deployment of capital. And so some sort

tfdn existiogoisvéstmeatf So, essdy lwe luibdeas e

soci
today 0 s

I t 0soff otri ea egloogd andf at hering s

cause,and | dondét see any necessary. Ahatuds atr,edluti sistue f o

really does put an incredible strain on long-term

utility stability. So, for example, wedre see
for residential fixed charge increases. 44 actions

So what should we not do? The first thing we across 25 states and DC. That 0s a rea

shoul dnot do i s malkee t handedamdnhteanl wohisfett i n how t

first rule of holes is, if youodre in awork.oAneg , Ll onitgopt er m, it O0s pro

digging. The answer, in our opinion, is not for sustainable. But it certainly makes it very

the utilityto come i n and say, difficulttp goanddedoy @pital todaynkgowing

to rate-base an entire new class of technology that the fundamental terms of the agreement are

t hat 6 s of thonaturapnaomopoly, increase probably likely to shift in the near future. And

the rate base, and make this problem we have a lot of fun projecting out 20, 30 year

considerably worse.0 Becaus e t hey 6 rdealswherg/we hage a lattery, for example, that

basically cannibalize their own wires company we want to put at a site. And you look at the

by investing in these DERs, increasing the total NPV of that investment, and if you can take a

rate base that they have to recover while static rate case today, he

decreasing the total number of customers and you should do it. But as we look forward and

decreasing the possible rate amount that they can predict how the rates are going to change and

charge. Soi t 6s somewhat ,aodf a howithe demandshargeyace Igoing to shift, that

we think that this is an important part of the becomes a much more problematic investment,

discussion.1 t 6 s not this si mpdrd ibtuds ia rheasl tdr abge on de

part of the equation to think about these kinds of
issues.

So what do we do as the volumetric numbers go
down? We | | t hen
a demand charge or a connection charge per
month. And one of the things we can talk about
is that
looking to deploy private capital. Because often
what we do when we go out and contract with a
customer is we have a shared savings agreement.
So, f or Heyxwa sayedyeu $100/000 a
year in
of that, ar whatever the number we negotiate is.
And as the market

t herebds al tn@g uraal

t yhpeohilebnatic fer & fersoe me |

c h ar goefsthat omb@%® | |

green and innovative technologies.

So, | have five really quick principles. The first
oneds r e adlkilityyate bate & prdcieuy.

husbanded. They should not be going out and
investing in these things that the market can
provide. They should stick to providing those
natural monopoly services and be the best damn
wires provider they can be. They should resist
the temptation to increase rate base in the short
run.
take 20
Second, state PUCs or legislatures often have

7
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looking strategies that then totally Kill the
market for private investment. For example, we
were in the process of putting together a national
electric  vehicle charging network using
shareholder money. And | have to tell you, it

And therebds nothing

but it makes it very difficult to compete, and,
again, if you accept my fundamental thesis that
we cannot leverage enough investment over the
next 20, 30, 40, 50 years from shareholder

nher e

failed. It failed for a variety of reasons, and we
wrote off a huge amount of capital. B u t

dollars, we need that private capital. | t 6 s
t h a texdresnely destructive to private capital to have

competition. That 6 s t he way t hithatgldnd aof progmm gome® sne é& n d i tods

to work. So, in the DC metro area, we were particularly offensive to me because, of course,

actually going out and deploying charging we have a state thatodos try
stations. And then shortly thereafter, PEPCO, and a program thatoéls reall

PG&E, and the other utilities all came in and mean the Minnesota community solar garden

said, ayY t hat 6 s Maylang Publia t i plogram. has been enormously effective at
Service Commission, w h ybringing im @rivate yapital. Add alk of asuddend o

t hat , but w e Gayel dollarsoas ai t  wwé have thisgptreopgr am t hat 6s C 0 mi
pil ot p Pilot gprograms? jast kill me, making things difficult.

because t herebs onl vy 100 charging stations

needed in the DC metro area, right? And if you So, we have been undertaking an extensive

have a pilot programt h at does oB80 arnbdelingh effré | t turns out it

the microgri d,Imdadseaherd s
are only a few really good sites for microgrids. battery using actual load data. This data happens
And you have a pilot program that comes in with to be from Walnut Hospital in California. But
ratepayer dollars, y o u canot c 0 mp ¢he¢ aaly thang lawiam you to look at here is the
free. Of cour se, Veryratesp anyoe r 6MdPVeabart. THs is for a very small battery
paying it. Again, my thesis is we can do it more installation of a couple hundred thousand
efficiently, so th&wbr edolfars.dUiderbxl 9t pagi ngt mosér uctu
theyodr e taking t echnol positiye. Not s kh u genldy tphoeswyiaftriev e, b
putting ratepayer dollars into a space where project. But i tposgive NPA\At 6 sButgr eat .
private capital was already there. if we then come in and reallocate the demand

charge, move the demand charge down, and

econplitatedvto modekthe economics of a small

Another example is a Minnesota commercial
solar program. Again, a really well-intentioned
piece of legislation coming out of the Minnesota
legislature, allowing Xcel to come in and

increase the amount of fixed cost recovery that
the utility charges, such that the utility earnings
are relatively flat, the NPV goes negative. This
is the kind of investment decision that we

directl y tihar kaetléi t t | e nstugge withheeeny day Amdeagain, | come

tariff because i toés actual | hack to the idea tat we yeed @ hegulatarycfia, |

ownership of a facility. And they want to let some means of grandfathering or otherwise

them come in and do that, and it was great, and protecting sunk invoest ment
all the environmental groups said, his Tis eliminated by future changes. And, listen, a lot
good.0 Well, | think whatt hey donot rofestatesiarz already son this. 1 mean, the net
thatnowt he private capit al meteding padels ar¢ $ore ofethe mumbet ché n g
out the community solar programs is being poster child for a lot of these principles, but
driven away, because our customers are now theyor e actually even
saying,  eiyH, we o6l | just 6go buy it from Xcel

mor



move past net metering and come into some of
these larger programs.

And this is our hypothesis, that retail
competition in the Eastern markets in particular
is really being hamstrung right now by a price
that includes an energy pass-through and a T&D
rate that encompasses all the other things that
competitive suppliers have to pay. S o ,
take the case of Pennsylvania. The T&D rate is
set, obviously, by the rate case. The energy
charge, which includes energy and capacity, is
simply a pass-through to the retail customer.
Where is the billing center cost? Where are the
call center costs? Where are the account
management, the marketing, the wholesale
acquisition and hedging costs coming from?
Theyodre all kind of
portion of the retail rate. But the price to
compare is simply a pure energy capacity pass-
through at cost to the utility. And so one of the
reasons we havenot
retail competition in the East fulfilled is because
of this dynamic.

If you look at ERCOT as, of course, the example
that we all love, ERCOT gets the first-place
purple ribbon there. They donot
problem, and what we see is that they actually
have a much lower T&D cost,be c aus e i
include all those extra factors.

Sowedr e

probably only fascinating to the FERC people in
ther o o m, but i tos
long term, whether a DER selling to the grid is
making a sale for resale. And | donét
we fix t hat probl em,
fascinating. An d | 6m happy t o
legalities of that over cocktails.

| et O SSpegkar 8.t

I have been flown here today at great expense by
Harvard University to mediate between Speaker
1 and Speaker 2. [LAUGHTER]

And also to reflect with you all for a moment
t hat Il dm a historical
Electricity Policy Group. In your packages is
one of the historical artifacts of the early work of

my thet Harvaid &laecsidity PolicynGroup, hwviich i & D

t

an article that had my name on it from
September of 1998. Now, this is an article about
the distribution company of the next century,

s e e and hdrelweare ifh thelndxt cemiuryo mi s e o f
A couple of observations about context. That
article, AEnergy Di stribut
Vision for

months after the initiation of full retail

h aompetitionn ih @atifornia and about 18 months

before the collapse of full retail competition in
Qatiferrsarindhe form of the electricity crisis of
2000 to 2001. The article was informed by early
discussions with Hogan and a number of you

v e r y explaning ehis evitht e d that Iad me to a couple of conclusions that have

real |y

peopl e, and this i s
proveditoutyet And | d6m sur e

be seeing red, but we should certainly talk about
itt, and it obs certainly somet hing t hat webr e
interested in really examining. | have someone First, I became convinced early on that there was
working on this right now. I t 6 s | h & s d h a r mb natural monopoly over generation, that robust

a elvyp otelde ssiogane
s 0 ntey topaekoowlédge thes Bvbldtion and suggest
some useful lessons from it.

go through a rate case and dig out all the various competitive  wholesale markets were in

pieces. everybody 6Aad aibiy tpetroé the .
restructuring efforts of the mid-90s were built

The | ast t hi ng | O6ktdte me ardurd arying to sreate thoe fulfy ecdngetitiael

showdown over jurisdiction for DERs. This is markets and to empower the grids and the grid
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operators to make sure that they worked. And
we 6 ve s tewbrktodyand | wasgroud
this week to be part of a coalition to establish
more support and more momentum, for
example, behind full integration of the Western
power grid. But it seems to me that that, for me,
is one of the places from which | began, and |
di dn 6 theariSpeakel 1 asgue that there was
some Kkind of fundamental public policy
argument in favor of a natural monopoly over
generation. But | did hear him begin to move in
the direction of an argument about the scope of
natural monopoly in the distribution sector that
does go beyond the wires.

And hereds where | t
Speaker 1. NRDC has believed for many years,
and Hogan and | have gone back and forth on
this, that there is a natural monopoly, not just
over the wires, but over a function we called
firesource portfolio management.d0 T h alte
assembly of a diverse and robust portfolio of
generation and energy efficiency services that
would collectively create the best solution for
customers, in the public interest, in the form of
the lowest cost services and the most reliable
services.

I am a service fanatic and the place where |
differ with both Speaker 1 and Speaker 2 has to
do with vocabulary. | counted, and Speaker 2
used the word frratepayero in his presentation 35
times. | want you to reflect on that word for a
minute. | have dedicated my entire career, totally
unsuccessfully, to expunging that word from the
American vocabulary. Speaker 2 appears to
think that the typical American is absolutely
obsessed with commodity cost of electricity.
Now, look, the average residential electric bill is
just over 100 b yustlowr
three bucks a day. With all due respect, the
notion that the commodity price is a critical
calculation to someone getting that kind of

service f or lilh aotfrated,)is
a proposition | push back on gently.

I push back even more strongly on the
proposition that we want to think about
distribution companies as providing commodity
service to customers. |
more than that. And part of
much more of is the environmental performance
of the sector. Speaker 2 started out with climate
change and all that we need to do across the full
spectrum of environmental performance. One of
the things | feel pretty good about, not
complacent, but pretty good about, and one of
the things | want to commend all of you for,

distribution companies after Sonstelie and |
wrote that article in 1998.

Soowhat 6s

half the rate of population growth, completely
changing a trend that had been strongly
entrenched since World War |1, where, in fact,
electricity use was growing at more than double
the rate of population growth. S o ,
fundamental shift in the patterns of demand
growth, and a fundamental shift in
environmental performance. As Tempchin loves
tobraggand | 6m happy to
sector has cut its carbon emissions more than
20% since 2005. It is more than two-thirds of the
way toward reaching full compliance with the
Clean Power Plan of the EPA, a full 13 years
before the deadline. That is something quietly to
celebrate together. We did not necessarily
anticipate it at the early meetings of the Harvard

Electricity Policy Group. B u t i tos
for complacency, because Speaker 2 is
mbaohut ellhyatisght , we
better than that if

to achieve the very appropriately ambitious
environmental objectives in this sector.
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So what does that imply in terms of the role of
the distribution companies going forward, seen
from the perspective, not of 1998, when
Sonstelie and | were first writing about 2017?
And let me just give you a quick preview of
what NRDC is trying to do there. My colleague,
Miles Farmer, is working on this with me and is
our most important voice in the New York
proceedings, and

delighted t Asawe lobkead H,
essentially in 2014, the Edison Electric Institute
and NRDC put out a joint statement which has
been made part of the archives and records of
the Harvard Electricity Policy Group. It
essentially made two arguments, and it really
was an attempt to bridge between Speaker 1 and
Speaker 2. It said, first of all, look, the electric
distribution companies should be seen as critical
partners with entrepreneurs, with competitive
businesses, in the continuing evolution of the
United States toward a clean energy economy,
toward a decarbonized economy. This is a
partnership. This is not a rivalry. This is not a
fundamental zero-sum proposition.

We also argued in that in thinking about how
that would evolve, it was critical to avoid the
notion that somehow distributed resources,
distributed technology, and energy efficiency
innovation were grid disrupters, were drivers of
an imminent death spiral across the utility
sector. The death spiral myth has been out there
for as long as time. Sonstelie and | devoted an
entire page and a half to it, and as you look back
at it, you will see an argument that sounds
refreshingly like the current one, except that
then the principal driver of the disrupter myth
was the Toshiba or Mitsubishi natural gas engine
that would fit into your basement and take you
off the grid effortlessly and at lower cost. Now,
itos a di fferent
argument that | would make to all of you is that
peopl e

heol
this conversation, going forward, as well. I 6 m

story,

ar enotT hfelyédeaien gd otidisteputigarisehuices that fits that? | & m

sorts of interesting and innovative new things.

They are embracing new technology. They ér e

looking with interest at new options, but
everyone who is doing that, by and large, is
staying on the grid.

Thi s t hen rai sed
something unsustainable about a system that lets
pdode inareasinglynmeduee thes nohsumptiany
either through efficiency or through distributed

h eresaurces, and put more and more of the costs on

the non-participants? The concern was that we
were moving toward a system in which, even if
everyone stayed on the grid, many of those who
stayed on the grid
share.

And this is where | want to close my opening
remarks by putting forward a modest proposal
for how to deal with this, so that, first of all, we
retain a robust vision of what distribution
utilities should be. We recognize the natural
monopoly argument ,
interest in having some functions in a regulated
entity, goes beyond more than just the wires, but
does not reach out to encompass everything. We
recognize that, whether you call it a resource
portfolio manager, an orchestra conductor, or a
distribution system operator, it is helpful to have
an integrator. It is helpful to have someone who,
as Speaker 1 says, can see all of the value
streams and can help make sure that rewards for
benefits that reach into all those value streams
are fairly apportioned.

Butt he orchestra
all the instruments. And here is
Speaker 2. There is room for partnerships that
allow for competitive entities to maintain a
robust role and not to have utilities appear to be
muscling in and suppressing competition.

but t he
So, how do we evolve a pricing model for

A
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where Speaker 1 was going, entirely, with his
rate design argument, but he could have been
heard to say that vol umet ri c
work anymore. We need to move toward a
system in which distribution services are paid
for essentially
connected to the grid or not. So, you think of
very high fixed charges, very low volumetric
charges. Of course, for someone like me, for a
typical consumer advocate, for a typical low
income advocate, that doesnod t | ook
good system--suppressing rewards for saving
energy, and imposing higher costs for lower
users.

But is there a way of avoiding that problem
while still taking head-on the issue about making
sure that distribution services, the cost is fairly
allocated? We think thereis,and | 61 |
with our three-part proposal. PEPCO was a

based

risk that the adjustments become too big to bear
for the non-participants. So you have to do

pr i comething etbeo ¥ rhadve to have minimum

bills. You have to say, basically, that every
residenti al cust omer
systerm is vgbing t tb emake ' o mirinmura
contribution to the system as their share of the
cost of the grid and th e
in doing that, the difference between a minimum
bill and a high fixed charge is extremely

| i kimpor@ant. ¥he mipimum bill disappears once

your kilowatt hour use goes above a certain
threshold. Once youobr e
y 0 U eingecharged per kilowatt hour, just like
you are now. The rewards for saving energy are
the same. The inducement to do distributed
generation is the same. The minimum bill
creates a much better competitive environment

| etcaadopt Sypcewa k eframewdri shan a high

fixed charge, and | think I could get Speaker 2

wh oo ¢

above

pioneer in moving in moire r centfortable with it semainly thapnehed a |
you t o go f or beenBsteningtm g arghtly i3 wilhvtiee prospect of higher fixed

me, which is, get out of the commodity model charges.

by breaking t he Il i nk bet ween your utilityos
financial health and its commodity sales. And then the final thing we would do as part of
Distribution companies should not be rewarded an effort to get a good pricing model in place is

based on what happens to commodity sales. to move to time-varying rates. This is something
Theyor e flyu nsatvicen eprovidars, Hogan has been arguing for since day one. |
integrators, orchestra conductors, not herewith embrace it in public. Yes, kilowatt hour
commodity sellers. They donoét h a v echangea theuldl delt éhe tsuth about daily and

They have bill payers. Don 6t r ewar d tobrly emd sasonali fluctuations in the cost of

all they had was ratepayers. That 6 s r e \electniaitye It ésst i | | vol umetric

decoupling That 6s t he
true ups in rates, up and down every year to
level out unexpected fluctuations in commodity
sales. The theory of revenue decoupling is well
set out in the article I wrote with Sonstelie 20
years ago. Sonstelied swas one of the first
utilities to take it on.

But that 6s not
Speaker 4 wi | | poi nt out ,
doing is adjusting for fluctuations in sales, and
commodity sales are going down, you run the

f Modest t

enough

p Vvoleneeteic pacing thathvdries appropriately with

the cost of service hour by hour.

Revenue decoupling, minimum bills, time
varying pricing. Think of that as a formula going
forward for a better system of distribution
pricing that unleashes distribution companies to
do what the natural monopoly functions would

loall for,ithat does hof induce gham to get ouk inmta w
bexrmnaae Wwle raldng, Bpdogivesaisean O t

hope, going forward, of continuing that clean
energy partnership which, again, is not
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hypothetical anymore. It is a robust and glorious
feature of the record of the electric distribution
systems over the last two decades. It is a record
that applies to public power as well as to
investor-owned  utilities, as | need to

acknowledge here. And the sol uti

urging, | believe, are as applicable and useful in
the context of public power as they are for
investor-owned utilities. Public power is
nonprofit, but its financial health is tied to
commodity sales, just like investor-owned
utilities. Removing that conflict of interest, and
recognizing the critical distinction between
ratepayers and bill payers and voting for the bill
payer vision, the customer service vision, as
opposed to the commodity vision. That 6 s
lhop e we Bhankyowg o .

Question: Could you expand a little bit upon the
minimum bill. How is that different?

Speaker 3: The way a minimum bill works, if
your Kilowatt hour consumption is below a
threshold, call it $20 a month, then you pay the

customers. The fixed charge reduces the
volumetric incentive for all customers.

Question: And how can we decide on the
minimum bill amount?

A

ons t hat I 6 m

Speaker 3: Through a spirited regulatory
negotiation. [LAUGHTER] But in part driven
the actual evidence of what is the value of that

distribution service. The house thatos

to the system is getting value, obviously, by
being connected. What is a reasonable
contribution for that house to make to the cost of

enhancing an upkeep of the grid? Tempchi nds

position is the answer is $50 a month. My

w hpestitian is $20. Ashley, you, as the regulator, are

goingtosetitat$22.0Once weodr e

Question: | just wanted to make sure | heard
what you said correctly, which is that the utility
would be the orchestra leader that determines the
value of the services that someone like Speaker
2 would provide to its customers. What is the
role of the utility, in your view, vis-a-vis the

minimum bill. You pay 20 bucks. I f y 0 u O puldic service commission, and how would the
using more than 20 bucks for electricity, y 0 u 0 rutility be the one to determine the value of those

on a straight volumetric charge just like now.
So, the point is, actually, if your consumptions
drops to a very low level (think of a house with a

services?

Speaker 3: So let me be careful. | di dnot

big PV system or a vacationh o me ) y o u & r euitgythati batd could easily have been careless

to pay 20 bucks, regardless of your

consumption, because youodr e

nothing, b ut youodr e still
system by staying connected to the grid. But
once you go above t
volumetric. The difference between that and the
high fixed charge is that the high fixed charge
applies to everybody. Everyone has a reduced
incentive to conserve or install distributed
generation under a high fixed charge. In the case

ofthemi ni mum bi | dnlyfortpdopdet 6 s

using very low amounts of kilowatt hours. And
the difference, therefore, is that the minimum
bill preserves the volumetric incentive for most

enough to sound like | was. The point that |

uhink Spegker lavhs makisgt and this is where |
p amt synipathgtic, is thaath e @ tt the

managing the grid. He can see all the different

value hstreaans thai lard coming.t He scan $eau | |

locational value, location of resources in
different parts of the grid that are stressed. He
can see the value associated with reducing the
acquisition cost of additional resources. He can
see value in reducing stresses on the
transmissien system. And one of the market
barriers to success for the distributed resources
is just that, since those value streams are
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nor mal | vy
them.

separ at e,

What | think the grid operator can see, therefore,
is the full value of distributed resources, a n d
in the best position to reward that value, but,

i tos

hard to get paid for al/
One of the things that | have spent most of my
career on is working in system operations,

actually the day-to-day operational electric

i t @&ystem, and then I moved in to deploying smart

meters and smart grid elements. And so one of

yes, since itds a mon o phethingsthati work verg leard ® doiseognect at or vy
oversight in devising those payments. And the the dots right down to the customer. And so,

way thatoés historicall ywhkkeemend 6dené¢,j stbpednotd@!| s dme
like, i s what | 6ve call ed 6ueher eadmpe®imiet o et he prep
procurement model, where you have a regulated we in this room, we like to think about things as

distribution company going out for bids to create a macro environment that people are operating

a diverse portfolio of resources, for example, or in Wedbve got these | arge ma
to move distributed generation to a stressed part various ways. | think itbés wuseful
of the grid. You do competitive procurement. look at it from an individual residential

You make sure everyone has a fair shoté and cust omer 6s perspective, art

herebs wheSpeaker2. d mdwinoh
the independent producers ought to be
competing against a utility affiliate. So Speaker

1 will be mad at me. But | want Speaker 1 to be

in the position of running the competitive
procurement, and essentially picking the winners

and losers, under regulatory supervision.
Speaker 2wo n 6t |l i ke that, b
that is basically 1

Speaker 2: Actually, | do.

Speaker 3: Well, hey, then let me shut up right

nowWebre there.

Speaker 4.

Good morning, everyone. Before | start my
sl ides, | want to say

invited to come and speak here and a little
puzzled. | & m not anl ane pobano mi
engineer. | dondét think
way that | suspect many people in the room do.
However, | do live in Washington, so | want to
start by saying that | live in a place where
agreement is in short supply. | think you all
know that. And | &6 m happy to
with a lot, if not all, of what most of the

panelists have said.

tgding to tky to do with my points.

So | want to start by saying | really hope that my

grandchildren and my great grandchildren live in

a wor |l d t hat s |l argely fou
energy. | just ordered my Bolt. | & m hopef ul
will arrive any day. Sol 6 m fully vested
votion of A &turd thanigd ranemabie tand ktlean,

and I think that, when we look at it from a utility

perspective, and | think that Speaker 1 pointed

this out very well, we know that climate change

is requiring action. We know that technology

innovation is accelerating even more every year,

and we know that our customers are not only

increasingly digital, but increasingly moving to

this notion of a sharing economy, and all of

those things have impacts on the way we

t dpesate. W, @sra utivite, really bielieva in tleanr e d t o

energy. We believe in being as efficient as we
sah (which is why, by the way, cloud-based

a b o u t softtvanei shouddsbe allowedtirhrates).sAamdrves

need to support this decentralized move that our
customers are embracing, and we need to find
new partnerships.

Bat yve alsomeed to fully undgrstaadethe effect

of this distributed world on the electric system. |

already told you 1 6m not a
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really qualified to go into deep detail, but we
know that there are impacts on every point of the
grid from having distributed points of entry,
wh et h echangingtth® docal voltages at a
residence, or impacting the way voltages behave
on transmission, all across the value chain of
delivering energy from multiple sources to the
consumer. And those are impacts that it is
incumbent on the distribution utility, in most
cases, or sometimes the transmission utility, to
mitigate. That 6s
installing equipment or changing the way the
systems behaves on a minute by minute basis,
wedbve got to manage

So we are de facto the integrator, whether or not
our regulators and other market elements
understand that. We are doing that, a n d
doing it pretty wel. But web6r e al
time when we have a relatively small percentage
of generation that is distributed. And so, when |
think about, for example, Washington, DC,
where | just spent two lovely weeks in a rate
case, they have an RPS standard that requires
50% renewables by 2032, and a five percent
carve-out for solar inside the District borders. So
I 6 m
supposed to be thinking about the utility of the
future, and | have to imagine, what changes do |
have to institute between now and 2032 (which
is not that far away) to accommodate 50%
renewables, five percent of it inside the borders
of arelati vely small city
congested from an electrical perspective? Those
are big challenges that we have to meet.

Wedre al so
grid edge stuff. We have one microgrid project
that is more of a traditional campus microgrid
that wedre

is simply the partnership. When we first talked
to the college, they wanted to put in 1.9
megawatts of solar, because two megawatts is

goi ng , d comebkodytwhohie r e

doing a | ot

wor ki ng on
southern Maryland. Wh a t 0 ssting abott éhis e

the magic number. You hit two megawatts, then
we require you to put controls on and spend
more money. Soever ybodyos
which is a little annoying to me, because | think
itods kind of cheati
probl em
because we require controls to safely operate the
electric system, not because we want to make it
more expensive.

ourWheat lhieg a t iBag dnsany event, we told them that if they put

two megawatts on, it would close out the feeder
to any other renewable energy until such time as

t h awe. upgraded the feeder, because we were at

capacity on it. And they said, @& Wdon 6t
do that. We donot want t
neighbors around us from pursuing some sort of

w e 6 mesewable energy, what can we do?0 And so we

wadrlked witlg thein to tala &boutasome advanced
controls that we were willing to help design to
get onto that. We could minimize those days
when there was too much inflow from their site,
and that also allowed us to look at putting an
edge of network grid optimizer on there to
flatten the voltage and make it more normal.
And so, by being very transparent with the
customer about what problem they were creating
for us that were impacting other customers, we
were able to come up with some creative and
innovative solutions.

One of t he t hings
Imcerstandsis wipatrwe meanyby five kilgviatts gr
seven Kkilowatts of solar and how their
appliances and their home consumes that. They
donot
waht to wnderstind ig mor deviithink they shoalc
understand it. But our regulators need to
understand, and policy makers need to

aundersiahdeits And soaokeeof tGeothirlgsetigate

eighth grade science has not taught most of us is
that electricity flows at the speed of light. And
we donot
socust omer s
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a cloud goes over
abattery and youdre
100% of the electrical devices in your home will

your
n o tenemmyo sales® St evd Ot ©

platfauns romawhidh ypuwo aan tdamsattOyour h a v e
tdlme ngr iadl,l |

Cust omer s doanydfthatunder st and

stop, just flat out stop.0 And they don 6t

understand that. And t hey al so
that the largest appliances that they have this
inrush current, such that, even if you have a lot
of PV, thats t i | | i snot
conditioner. Itst i | |
to start a compressor. Sot hey donot
honestly, if | could be critical of a lot of the solar

d o @né df theuthings ¢hat wetd@iswe provide is we
provide customers hourly data. And so they can
look at their bill, and they can see how many

a de qu ahbues ar¢ they sctualyr exporting to the grid, r
i s nirbrtany eagdse g u ahbwe many hours are they importing from the

g egrid, anchvehén daatimogk things occur. And so,
t hey | ook oaht, tnhoi,s waan dé t h

providers, theegtherdono6t e boghtthis. hforgothfal AUGHT ER] They d
look at this. Now, there are a couple of people,
We have an employee who put 19 kilowatts of usually the early adopters, people who are very
solar at his home, most of it ground mounted, interested in the way their solar panels are
and then put one-second monitoring on. So, God providing, that are going to look at this data, but,
l ove hi m, webveasowhawe al ll at peby diatidabgr ddadt he probl
can see here is, on a typical day, the number of
times during the day his 17 kilowatts were not So, this slide shows a bill for my friend, and his
adequate, so that his house relied on the grid for name is right there becaus
energy. | t 6 s v er yAnd timers terjustc t i wim. He is quite a leader in the distribution
mapped out the solar irradiance for a month at circles around how to integrate more and more
the Convention Center in Atlantic City, looking renewables on a feeder at the least cost possible.
atevery day,andw e s a éllchow ofiemMdoes At this point in time, he was running a credit of
the sun not shine at that particular point?6 And $490. So | would venture to guess that if he
itds just a [poin this slide, f rwed reemrdtc eSt ferexemple, myebrotheg r e
everything underneath twheobdbs amgegr ¢ atn eghutjoashndddt & o & n
colored that light blue is when the grid is going know anything about energy, he would think,
to be required to provide energy. Andt her e 88 M n i f |l &m gettingd a $49C¢C
literally not a single day for which, during the that grid at alLo And h e w 0 appretiatdatl
daylight hours, t h e grid i s n O tof thege othervhings thantige grid provides.
something. And of course we know that the grid
is providing certain fundamental values to I just want to spend a moment talking about
customers that we don 6t somelfahosgchallengbs hanl mentioned earien d we
dondt ever talk about . aboutbeing able to make the grid available for
the future. We 0 een spending a lot of time
Some of this is our own fault. We s a ied r e fi Mlking about DER and how much of it we can
going to provide you energy.0 We said,  dlrY consider to be firm. One of the things that some
appliances use energy, 0and we stop the of our external stakeholders are talking to our
conversation there. We didnot ,S ay regulaors abbue i i f weodr e putting
Anwor e al so providing yadvanced rteenhology Hilke | batterigs , and wokard r e
providing you startup paoelsandinsome@ades vand, gnd developidg n g
you voltage qualityband webdbve nevenmi chadritads, weaditwillklpi ng al
until recently, s ay e 6w al so providing you a
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offset investments that the regulated utility will
have to make. And so it made me think.

| started really thinking hard about how true is
that. 1 mentioned that | worked in system

remember why we are where we are today, and
ma k e sur e t hat thatyiotmi 6 r e t
consideration. We have a long history of saying
that the greater society is served by all
customers having access to efficient and

operations for many years, a nd | don 6t afftrdadleienergyeT hat 6 s what our obl
very much in lightning striking only once. serve is all about. And you have to keep that in
Because, in my experience, coincidences and mind as youbre moving into
bad things happen exactly at the wrong moment,
and we have to pull the rabbit out of a hat and And so, how firm is DER? How much can we
save things from going down. And t h at 6 sconsidaryhat to be firm in our planning? Right
we design our systems to N minus one or N now, we have some strategies in place. Are
mi nus t wo, and that 6s whosg thewight ook Are those thadnes thabafe o ur
systems with as much redundancy as possible in going to sustain us in the future?l dondét know.
distribution and transmission. Because we have
100% obligation to serve. We have a The ot her t héemahallehgddaot we 0V E
fundamental obligation to serve 100% of our think about is all these demand response
customers. Now imagine a time when somebody programs that have historically been targeted at
is going to build a microgrid, and they have told forestalling the need to build generation. That 6 s
the regulators that the local utility will not have what they were designed to handle. And some of
to build the additional infrastructure they might our regul at oaoulsl yoln @sevteat s ai d,
otherwise have had to build, and they have this program to diminish your need for distribution
microgrid here to satisfy that need. And so the i nfrastAnud ttuhraet?60s an i ntere
regulators, who are increasingly under pressure So, certainly, direct load controls, devices that
to find ways to prevent rates from going up, they we control and we get to operate something in
say,elfiWw thatoés a real | your home dypicalld goar, air voedibidndr orl et
you go ahead and do that.d And now, fast your hot water heater, they sort of lend
forward to 10 years fromnow,and | d o n 06 themkelves wo that. But what about dynamic
why, but that gas fired generator, it blew up, and pricing and critical peak rebates, and critical
half of those solar panels were damaged in a peak pricing? They really provide a great deal of
hailstorm, like what happened in Austin a while financial incentive to customers, but will
ago. | f [ donot have c eugtomarsi suffgr fatigne? So, bnhaalistribution
int erconnection point, i Idvel, there rhightvbe, at any partic@ar locatianj n e d
capacity to handle 100% of that load, have | 10 times over the course o
abrogated my fundamental responsibility to exceeding the peak capacity of that local feeder
serve my customers? or that local set of distribution transformers. And

S0, are customers going to be willing to actually
If 1 no longer have that obligation, then conserve? How firm can we expect customer
regulators are going to really have to think behavior to be, over time? S o maybe | 0m r
throughhowwe 6 r e goi ng t o ma matgffectedbgitbetauvsal l 6m at wor
customers in the future. This is not a small issue. (and I work for a utility, so I work 18 hours
It is the fundamental reason monopolies were set day), so you can operate my air conditioner. |
up. I 6 m not ar gui sty intthh at dwen 6sth onueledd it wuntiAnd10: 00

past, but 1 am arguing that you 6 v e

g o then Itsetd my house and | move. And somebody

17



else, who works from home and really runs their
air conditioner a lot, moves in. We | | | |
know, as the utility, that that transaction just
happened. But | had built a system that depends
on a certain amount of cooperation from the
customer.

And so | think that doing some pilots and really
thinking through what these long-term
implications are would be very useful.

lknow!l 6 m r unni n gl wantud justo f
say that this platform for the utility of the future,
itéds pretty mGpeaker 1 ahd
Speaker 3 have talked about in terms of the
utility being the integrator, being in the position
to see all these things and understand the
interactions and take action is really important.

One of the things that | like to end my
discussions with, and this is personal, this is
real, is a story about my grandfather. My
grandfather did what many people in his
generation did. He came to this country. He
started a family, and he started a business, and
he happened to be a tailor. So he started a tailor
shop and he had six kids. He had five daughters.
My mother was the youngest of those, but they
kept going until they had that sixth, because
somebody had to inherit the business, and, God
knows, wo men
notwithstanding that, | loved my grandfather a
great deal.

So my grandfather had his tailor business, and
he noticed a trend, and the trend was that there
were things called ready-made shirts. That was
big news. And so he started incorporating them
into his business, and, slowly but surely, ready-
made clothes began to be more important in his
business. And by the time he died, his tailor
shop was, like, 70% ready-made, 30% custom
tailoring. And he left his business to my uncle,
wh o [ di d | ov e, but

hedwmalsnédhd alsa pspna,r t b uats

grandfather. And one day somebody said,
diohnedrte s a new shopédgnd ng
by the way, curiously, the shopping mall was
Menlo Park in Edison, New Jersey, the first

large shopping mall in the country. And my
mot her gua shadlld go fimbve your
business there. It 6 s t hdeAndf he taid.r e .
N, the rents are too
move. | think customers are still going to want
togodowntown.| 6 m st a@yi ng put .

ma |

expe

And we all know how this story ended. My
grandfather built a successful business. His son

t h wentlout of busmeastwithin two or three years of

the decision not to move into a shopping mall.

And so | think about him, and | think about the

lessons that my own family offers, and | think

about our industry. And | think about
changingand how | want to make
remembering my grandfather and not my uncle,

andt hat 6s why his piagture i
every day at work, so that | can keep the

memory of that notion of adapting to changing

circumstances as a way to survive the future.

Thanks.

General discussion.

Question 1 To Speaker 3, yo u wonot be

surprised by my guestion, but I
C O ulBan 6t concalned thattybum ddvice for the regulatory

process in ratemaking datesf r om 199 8, and

old enough to remember that. | fear that today
t h alikedpstting a Band-Aid on a crack in a
dam and expecting it to hold, because it really
doesndt solve todayo6s probl
The idea of decoupling was good when we were

just worried about energy efficiency, and the

loss of revenues from growth in sales did hurt

shareholders, and | think decoupling turned out

to be a way to take a bad rate design and make it

palatable to utilities, and utilities went home fat,

imy doe
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problem we have today, and that is, as customers
go from being full requirements customers to

And, forallofyouwho 8 ve been struggl
this over the years, my quiet plea is, take yes for

parti al requirements c asanswemEhlm esy 6 reh emmoevi hlgeyodoue wa
generating some of their own power, there is
going to be a cross-subsidy issue. | t 6 s g o i rAgd | haee been listening, also. So, this article
affect other customers, and, in the case of solar, said, AiBcoupl ing6®lijustget ups ol ut i ¢
my fear is that a lot of those customers that are in front of all of you and said, fitl 6 scessarye
going to have to pay higher rates, even under but not sufficient. You also need time varying
decoupling, are going to be low-income rates with some demand components in the
customers. hourly charges, and you need [and | think this is
the other crucial part of it] minimum bills, so
Sol donod6t think that deceenyhodyi amgther eysieml iy nwmlang vae s t he

problem t hat
about our customers. We do care about the rates
t hat t he,paause in thalyng nng if
our rates arenodt
just going to go out of business, ultimately.

yvAeddve do cae a ¢ i corgributiom tb ghe cost of the integrated grid.o If

I give you all three of those things, you are
vastly better off than you were with pure

sust aivnoabulnee ttrd cc uatt eme r sa,n dwe/orued

just going in and arguing for high fixed charges

Taking volumetric rates and making them time which youdr e .mMe Speakgra?2zi ng t o
of us e doesndt | sithér,v e painmted outt rhaakt| etnh at hasnot beer
because theyore dttstlll | hatedyl Tinene és t way forward here. 6rab.it.
means that we lose revenues for every kilowatt
hour t hat weAndlondat dsoeBLektioder: To me, fiminimum billd just means
necessarily track the costs that we pay, unless negotiating fixed cost.
t herebs a de mainthosedimenponent wi t
of use rates that actually reflects the cost to the Respondent 1: OK, and then the question of
system of using power within a particular hour. what the minimum bill should be is an important
It doesndét really hel p e Wdshoildsgend more time together on the
minimum bill concept.
Respondent 1: Whycan 6t it ?
Questioner: OK, t hatés fair enougl
Questioner: If wh a't youdre talking about i S
demand rates that are time of use, then maybe Question 2 This question is probably mostly for
wedbre in agreement on tSheaker 2, bublmsipubdrprefacd by sayingithat Iy o u
said, specifically, volumetric rates that are time am sympathetic to the idea that we have to be
of use. very careful about drawing the boundary around
what the regulated entity should do and
Respondent 1. Right. This is actually an s houl dnand therecclearly are areas for
important nuance, and one that I just plead with competition. So, Speaker 2, you were pointing
all of you to help me tease out. Consumer out that you were very worried about the ability
advocates, historically, have been incredibly to deploy private capital when there is
hostile to demand rates. They have a whole uncertainty about to what extent the pricing or
litany of reasons why tlutey dhemtd that attractkprevatetcapiwl might change
theyére willing to go wavdr himet Torme, thatasoupds a dittleroddt e s t h a
have demand components in the hourly charges. Youdbre arguing for competif
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arguing that competitive activity should be

protects the utility, to a certain degree, from

completely isolated from price or regulatory revenue | oss, and wedve ru
risk. So there has to be some kind of andsowedve actually supporte
understanding that competition occurs in the in a lot of places, because that value proposition
space where stuff changes. And | 6 m p ar tforesant taercustgmer still works.
worried, because | wonder whether the argument
is based on the fact that some amount of the And so one of the things that we ask is not that
private capital gets attracted based on currently we be insulated from 100% of regulatory risk,
uneconomic incentives. So there has to be some but, when the regulators make a decision to
kind of movement away from, | e t 0, satess a y transition from one kind of rate structure to
that are out completely or significantly out of another, that they really, really seriously do the
line with underlying cost structures, creating an numbers. If we go to a minimum bill of $20 a
opportunity for private investment, which from month, does that still make this investment
societyds perspecti ve aeconomia?llslitytill safficers to dittact thatkikde any
sense. of capital? And, generally, the answer is, in most
of the structures wedve se:
Respondent 1: | largely agree with you, actually.
And no private deployer of capital is ever going Sol t hi nk erioftdegree and eduoadidn,t
to say, & Went to be 100% insulated from and just making sure that everybody in the room
regulatory risk.0 But the magnitude of the threat understands it, and we ddup im ®dne of e n
is very large. All it takes is one regulatory these scenarioswh er e webre trying t
action, even a very well-intentioned action, and electric vehicle charging station and charge for
it completely wipes out the value of your it, and then somebody else comes in and just
investment. And t hat ds kind dloes itfar freq. u e , right?
Because usually, if we were a more normal kind
of i ndustry, webdbd just Atmalkd 6dur gmareb lyedaincetam dp eg d e c
home.But we c aond we pa monely h a t University. | drive through Princeton University
into a large piece of equipment. And so I think and drop my wife off every morning, and our
what regulators have to be is sensitive to those headquarters is two blocks away from Princeton
concerns when they make and change new University. We wanted to do electric vehicle
policies. charging there, and we , dezaust then 6 t
head of their microgrid (they have one of the
I actually think the minimum bill discussion is a most advanced microgrids), a wonderful guy,
wonderful one. Because wedve s plemNyquist, saldotdaiyhyf PSE&G says t
time looking at and evaluating that. And one of give it to us for free. Why would we ever pay
the things we would just really ask regulators to you forit?20And we 6 r dlWeah.ddNew,
think about is that the value proposition for a lhavetosay,i t 6 s al so ,hndthere f our
customer installing a piece of distributed energy are still no electric vehicle charging stations on
resource equipment is very different under three campus, which makes me a little bit crazy. So |
scenarios. One is the existing rate. OK, we think ités more of a sympa
understand that. The other is a very high fixed of the commercial lifecycle t h a t wedre ask

rate, which basically eliminates the value of the
investment. But the minimum bill approach
actually can work for all parties, because it

for, rather than any kind of guarantee or
insulation.
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Respondent 2: Can | just add something? Let me
just make sure that we understand that the pilot
that PEPCO did included having a 50% shared
cost to the consumer for charger on their
property. So i t wasnot p W tvds
private charging, and it was a closed pilot with a
finite number of customers. Now, you can argue
about whether or not PEPCO should get to
recover those dollars, but the fact is that PEPCO
needed to then and continue to need to do pilots
so that it understands the interaction of customer
behavior and the electric system. And, by the
way, one of the things PEPCO did that was very
innovative, and it was the only utility in the
country to do it, was to treat that charger like a
demand response device and actually fluctuate
the charge on peak moments. The utilities have
to learn these things. We have to be able to run
tests that enable us to prepare for the future.

Respondent 1: This is the debate we need to
have, because, act ual | vy, wi t h
think PEPCO does need to do that. Using EVs as
an electric battery and varying it and selling into
the PJM
that for a couple of years.

respect, I

reguweadvenbenam kedopmerd. Speaker Lpr obabl vy

monopoly, and people like my company are
willing to come and invest shareholder dollars,

i snbét t hat benstabdlity ofthe r t
grid? And it also avoids putting too much into
ratehbase @nd exagerbating all the factors we
talked about earlier in my slides.

he

Respondent 2. S o, I t hink t hat
convenient that when you talk about innovation,

you can proclaim the utilities are bad at it, but

when we want t o i nhnteey at e,
shoud n 6t b e aaYou gotwoeidk yduro .
battle. We are an innovative industry. We 0 v e
been innovating behind the scenes a lot. We 6 v e
been innovating less in front of the customer.
That 6s what y o0 uhbate
innovating in front of the customer. Pick. If you
saythat ] 6 m bad at it you
willing to let me compete with you. Because
youbdbre gabergat®e wyoauodr e
better at innovating than | am.

donodt

Respondent 1: Unfortunately, our failures cost

us. My favorite example is actually nuclear
wonot
one at all, but NRG, actually, right along with
Southern Company, had the first license to build

voeb{ reec

y

t

sho

S C

We 6 v e been using it a s nevanucldaergacon i the contsy hacknirstiee
productaswell, And itds not t ha mid-30@0s Wegpullydshe ptugiam that project in
doittor that youdd be bad?200 andwtote ofh$g75 miltions oflsharéholdgr o u
dondét nelkecawseaot her eds meaey.cla@ameleyou, my benas was affected

market, again, investing shareholder dollars, that
is willing to do exactly the same thing.

OK,andso it wa s nlbwas 50% off,evith
the rest the other 50% cross subsidized across
your ratepayers. And maybe
we want.

Man: Customers.
Respondent 1: Customers, fine, | like customers,

t oo, but t hat 6s
have, and | just say, i f it os

n the secofd is theldstadmmentt h a t
de

6 t heoki
out si

that year. | remember it very well. But we
recognized that that was probably not going to
be a great investment, and so we went ahead and
pulled the plug. No ratepayer should have to
bear the consequences of a bad investment.

t hat & s Thasehelectric vehicle charging stations, maybe

theyol |l get useBltwhymraybe t
ratepayers taking that technology risk?

Respondent 3: There are really two things | want
to touch on. One is the minimum bill issue, and
we need

t he natur al
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On the minimum bill issue, | try to think about
what 6s going to happen
think efficient price signals are really important.

And 1 think restructuring rates is the right thing

to do. | think that if you just put in place
minimum bills, and we do see very high
penetrations of things like rooftop solar over

time, volume goes down. And with respect to

the revenue requirement, if you assume rate base

for the T&D system stays stable over time, then
the revenue requirement
volume goes down. And so you have to
continually raise those minimum bill levels over
ti me. And eventually,
what a fixed charge would ultimately need to be

anyway.

And so i t 6s better to

efficient price signals up front by setting the
appropriate fixed charge to cover the fixed costs,
the variable charges to cover the variable costs,
and thatés demand and

go

The second comment | have is around nuclear.
So, we think about, not whether this is good for
shareholders in the near term, but, really, about
what the best thing for customers is over the
next60 or 70 years. That 6 s t he

looking at nuclear. We see that nuclear will be

way

Respandent It: Ihnte 4 wwnmgd ¢4 elrimk e amel 6 1l e
a preview of the next panel. | actually was very

sympathetic to someone who said the minimum

bill feels like a Band-Aid and that we need

something really fundamental. What does a

decoupling 2.0 actually look like? And I actually

feel i ke t her eimativd e e n a
thought about how to really restructure the rates

of the utility of the future, because we all seem

t doagmiEte gtohaatway has ctuhrarte nf
sustainable. We all agree that things like a
mini mum bill or high

fixed

tthekipddf e i gomiorn@ati onawpbdboachoo

it doesndt create a friend
ités a wutility or private
So, who out there is actually rethinking and
eeimagining thearevehue rgodel? énd it sheuld
be the people in this room, but | 6 m,
at the moment. Because we spent so much time
sort of going over these Band-Aid solutions.

energy.

Respondent 4: The third element is time-varying
rates. The reason why that is going to be critical
is Speaker 4 had those wonderful slides showing
you that people who look like they are net zero
in terms of their draw on the system are actually
dr&vingl onhthe systemialé the time. | t 6 s |
bouncing up and down. As everyone gets digital

ust

critical i f wedre goi ngmettoerme e ta sc aertvhspangnprihegdibusc t Ui soen
needs over the long term. We t hi nk t hlerpessbk toaharge on a minute-to-minute

very clear role forthat. We 6 ve put probkbasisesnboinwhat youdre act u:
the contract to help protect our customers. And Combine that with minimum bills and revenue

we think that this is the right way to implement decoupling, and you have a system that allows a

the large scale nuclear. We 6 r e al s o | digribution gntityatd thrive without seeing itself

other nuclear technologies for down the road, as a commodity provider.

both small modular as well as technologies that

we donodt anticipate wo A ichovativa suggestisnoombow t ftructurd e

same challenges. Andsowe donoét | us timewgieg rateshtoiflay for all of your attention

as being the nuclear that gets developed, and is from the Regulatory Assistance Project. Their

then therwWéstmionknot leer epaposalywhich istowthein veebsite, written by a

a role for nuclear i n tdasic tomume adveeate w hiofd swedburge igroi h

to see the carbon reductions that are ultimately
needed.

against all forms of fixed charges and demand
charges, suddenly puts on the table a time
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varying rate with clear demand elements that
works with digital meters. Take a look at it.
Think about it in conjunction with minimum
bills. It helps, Speaker 1, if Speaker2s ay s
willing to look at that, and you know he and
everyone like him has dug in against fixed
charges, whatever the theoretical arguments,
which you and | coul
practical argument for taking another look at
thissbecause i todos clear
the stakeholders and rate proceedings than
higher fixed charges. Look at the combination.
None of these is a panacea. None of these is
enough by itself, but the combination is
interesting.

Respondent3:1 6 ve been
of real time pricing for residential customers for
20 years. | think when we first started thinking
about a deregulated market and watching what
was going on in California, and then what was
going on in PJM market, whic h i s
most familiar, it always seemed to make sense to
me, because there are lots of things that | do as
an individual and you do because you want to
get the best bang for your dollar. But what |
have finally concluded, and | still conclude, is
that until the technology for consumers to
manage the devices in their homes are simple
and e a s lymeah, oustainershave not got
a clue about the elements that go into their bills.

enamor ed

wher

So | think the theory is sound, but you have to
have enough technology t
h e dugomer to understand it. That means all of
their appliances have to be replaced. They have
to be able to tie to some really intelligent home
management device. | think all those things are
d [Ipessible, amal 1 actlakyram gebky endugh ¢hate 6 s a
|l 6m probably going to want
y tglody dmmoe enTdife ptdadea emmydentdg. her e
point that most customers can afford. And |
donot think that real ti
is going to make sense until we get there. Now,
real time pricing for large commercials who
have those systems, at least in 15 minute
increments, probably makes more sense.
with the idea
Respondent 1. One of my favorite things about
the ERCOT market, again coming back to a
truly competitive retail market, is that NRG and
Reliant and Direct and a number of other retail
peoviderd afnelectricity are advertising based on
how good our residential demand response
programis. | t 8 s ki n dlmeah, thiagma zi ng.
that the EastCoast woul d t hoa,nk i s
we canbot do residenti al
mass level.ol t 6 s Wadme. dlonidn gi tiébts.
not always pretty. Because youbre usi
shapes t hat arenot real |\
particular customer, but with smart metering,
you can say, efy, Hlisten, we sent out a

h a

me

d e

Our bills are an abomination. An d t h ey @onservation signal, you reduced your

evolved over time, because interveners want to consumption by X number of
ma k e sur e t hat wedr e gomdta paygou.oc | e ar certain

surcharges and certain adders and all these

things, and if you try to make sense of it now, Respondent 3: You just described the dynamic

it 6s i mp Besplei Whb eare pretty pricing program that we have in place
sophisticated don&hey u n demnyvehdreatmatdve havl snartr metdosithht lcan

just look at the bottom line. They d o npdovide that, and we consider it successful. The
understand t hatTheywee@dm &t mgelatoosarpcbneenhed, because of the changes

understand that generation charges are separate in the PJM market, that we

from T&D. An d now, we
going to be paying attention to hourly pricing,
let alone minute pricing, right?

thi nkwatyhae

Uthedg ore and theyobre
the fluctuation. | n f act , arriedy 6 r e  a
about the fluctuation in those prices. But
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demand response is a really smart thing. But if

youbre | eaning on it
respond?| f youdre doing
10 ti mes a seas o Butif
youor e dceawaek, customerstmay not

like that. And at the end of the day, we all have
to satisfy the needs of these customers.

utilityds name on it and
Respondent 1: Well, | just come back to the first an orders of magnitude better response rate.
principles again. | f itds not a natur al monopol vy,
why shoul dnét Hlats? be s h a@uedtianl4 A étrof whai all of you are talking

about is where are we drawing the lines as to
Respondent 3: In Washington, DC, there was a what should be within what the utility provides,
proceeding to talk about demand response and versus what should be outside of that. And when
whether or not the utility should do it. And a we look at EV charging stations, | think that will
number of the third-party suppliers said that this change over time. And when you look at them
should be a competitive thing, the utilities now, they look like a very traditional service that
s h oul dtnAddiwhatlleaidis, il d on 6t  tthh utitykwould provide. You 6 r e pheovi di

anything6s s t-marpy psuppliers
from offering this. The fact is, in that market,
none of them did. And none of them do today.o
And |
difference between saying, i @ly the regulated
utility can do it, énds a y i wvegypne ktEhe
regulated utility can do it.0 Those are two
extremes. And | would not necessarily be
comfortable in either one.

Respondent 1: Just, again, from the perspective
of someone who talks to our people going out
and developing products and marketing them,
the very fact that there was a rate proceeding in
DC where the utility asked to get into the
business or wanted to be in the business has a
chilling effect on our willingness to deploy
capital, for all the reasons we talked about. | f

a truly competitive product, wher e w
ones competing, hey,
that. But if the utility is sort of standing off on
the sidelines waiting until we move into the
market and then comes in and uses their clout--
their name is incredibly valuable. I mean the
trademark, PEPCO, right?

Respondent 3: The most hated company in the

a colnoyt [LAUGBETMER] w i wodld be wasefulo me r s

i t doinguawn thatdineei ght ,
maybe thatos oK.
Respondent 1: We actually have tested this, and
where we have co-branded home warranty
services and other things, where we put the

maybe

t h abilityttohgét eledtricity and to use it to charge a
machine. That sounds pretty traditional.

t hi n kthink tha thdbesis af i n &laow, if we move to significant EV penetration,
gnetering advanc

and everybodyoés

infrastructure, which in a lot of states theyd o n 6 t

now, and thereds
forth, well, then it starts to look like something
different. ]| 6d | ove to hear
you think about these lines around what the
utility provides changing for a particular
product , | et 6 s saadyalsoa
about the concern of if the goal is to increase EV
penetration for | ots
it make sense to, at least in some jurisdictions,
have the utility be very involved, because they
can get it online more quickly, and then maybe it

it Otransitions to something else?

ebre the

going

t

n

(0]

from

char

of

w eRéspordentrl:d-iastl of all, | think EVs areegairtg e d

to change the world. | think that when you think
about one single technology that has the greatest
opportunity to have the greatest amount of
change, | think EVs trump solar panels. But |
also think that there is a chicken and egg
problem. 1 would love the ability to install
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chargers everywhere and make money on that.

installing their own conduit under the parking

| 6 d [|Batyvatethe verty minimum, | think that lot. That makes zero sense. | t 6 s economi Cca
the utility can play a role by being the inefficient. It looks a lot like a natural
organization that installs chargers to get the monopoly. Have the utility come in and do that
market going. Specifically, in some of our backbone work, but then leave it to the
jurisdictions, the question is, wh o 6 s g 0 i ncgmpetitise market, and, win or lose, that
install chargers in the places where, today, the investment on the marketing and the sales side
people who have the momnyhe dtaal pieca pf egdiprent, diem that
live? T h e rsem@ soncern from some of our becomes obsolete, we bear those risks, not
regulators about making sure that this ratepayers.
infrastructure is extended to lower-income
neighborhoods. And so, whether or not there is Respondent 3: That analysis makes sense to me.
an opportunity in long term for the regulated There were settlements achieved in California
utility, 1 think in lots of places, where for all three major utilities. They were not
competition by t he t h unanichous, pnd they dreanterestingly different. a s
attractive, the utility can help jumpstart the
marketplace. B u t I 61 1 al so poi Rot usp wight row, awe heveV ai psactical
making a ton of lemonade out of the lemons that perspective. We donoét want a perp
theybve ehaad ©6heydr e (g situatiogs intwhich Bpeaker 2 keeps dropping
doing that in a number people offain klacessthat shonld hale6BEW s ur e
the competitive companies are not happy about chargers and t hey d asn W/e have
that either. would like the chargers to go in as quickly as
possible. We would like to jumpstart the
Respondent 2: Let me throw out an olive branch. electrification of the vehicle sector. We agree
One of the things that we proposed in California with Speaker 4 that it is transformative, maybe
was actually a split responsibility where, if you the most important single element of
look at the conduiting that you have to install as decarbonization, along with decarbonizing the
the backbone of an EV infrastructure, you have grid itself, of course.
to run a wire. You have to bring it over to a stub
in a parking lot. You have to do this, you have to And this is a place where regulatory proceedings
do that, you have to put in special wires lots of and the kinds of negotiations they can generate
di fferent pl aces, and | max makd, ¢ hopet willbreakej a sighificantt e | | y C
what they actually did. We proposed a very clear contribution.| t 6 s been Them bakey s o f
demarcation where the utility would install, been some very intransigent parties, and given
own, and rate base the things that look like the fact that there so many potential winners
distribution associated with the EV charging. from getting this movi n g , ol just ex
And then the competitive market would be the than qualified optimism that we will find
one to market, sell, maintain, and install the mul tiple ways up these hil

actual box. And | thought this made a lot of
sense, because it gives a role for both parties and
keeps the utility in the place that looks like a
natural monopoly. You <certainly
to have a parking lot where eight different
charging companies are all coming in and

together.

Respondent 4: With respect to EV charging and

wblné dddst wiabtti ormt ¢ o rmhp adnoinedst

see it as an either/or. | doméee t hat it ods

distribution company that ought to be doing
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those things or ités
to be doing them, to the exclusion of the
distribution company. | t hink
both. I think Speaker 4 hit on the role of sort of
jumpstarting markets, a n d I t hi

important role for distribution companies. |
made reference to Gulf Power rate-basing some
charging behind the meter. Th at 0 s
jumpstart the EV market in their footprint.

They6r e n adensity populatioryaredh i
Theybdbve got a few go
donot have a | ot of

they do believe, in fact, that that will help to
jumpstart their market.

Over the long term, you get past the
jumpstarting of the market. 1 t hi nk
still for the distribution company and third
parties to both play a role. And examples that
webdbve got within our
the case over the long term is our unregulated
lighting business. They compete with third
parties for lighting of parking lots, lighting of
ball fields, things of that nature. That 6 s
necessarily a monopoly utility kind of thing, but
that unregulated business of the company is still
competing over there. | t doesndt
necessarily be regulated distribution. There is a
role, though, for regulated distribution, and
that 6s typi c a&hinkaboutgyaing
up and down the streets for an entire city or
municipality. | think thatés
for a distribution utility. The second piece has to
do with how an individual residential customer
can hang their own light in their backyard if they
choose, or they can get the utility to come set a
pole that becomes a regulated piece of
infrastructure to provide lighting in the
cust omer 6 sSSob dc kdyoarr &dt.
either/or. 1 think there are roles for both in these
situations.

e

Respondent 2: Is the EV stuff being rate based,
or is that a non-regulated subsidiary? That one at

n k

o nGulfyPowtertwill bedrate pased if the eommistidm a t
approves it next week, and | expect that they

oug|l

t her e &il, bat ther way iewillf be rate based is in a

manner such that it will not have upward
g rhead Hisr eanon ot hAnd whatu st o mer
that means is that for customers who want
behind the meter charging, they may have to pay

real Isgme feo forhseme pf that behind the meter

infrastructure, s o t hat ot her custo
g bearing the cost of that. There will be additional
o d kilogvadtt heur sales asia eesult of higher EM h ey
E V pengtetions, tand, aadain, evencantsee that antire a n d
value stream, how that helps to put downward
pressure on price where those kilowatt hour
sales are in off peak peri
for all customers. So t hat 6s a good w

t h e rdistdbationacompaayl te play in that kind of a

world--rate base it, but require revenues over
and above the standard rat
f o rmttpyitingiany upwandipressure ontathsat 6 s b een

Respondent 2: This is interesting, because | feel
like we have a fundamental lack of
rcammunication or lack of understanding of both
positions because what was just said. If my
business people were here, they would say,
ey ¢ , tt hat 6 sWewduldnewdrgeat h kne
into that service territory, because t heyo
already, using rate based funds, put their marker
downiogAnd espegally something like EV
charging You donodt need
chaggar peyX raius.dldowedEVs hyothe avay. |
could go on all day about EVs. | have one, |
think thepBotretigerads
study in Japan where they showed that having
one charger on one side of the city increased
peopleds willingness t
And so, wh emyowpgrivate secior ,
S eoan caompete with oum mate-based investment, 0O
or, @0Nre jumpst adbweheag t
AG, that mar&ketds dead t

et
mor e t

c

a w o

Respondent 4: That may be true for NRG, I

donot know, but I can poi
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examples within our franchise service territory
where the regulated utility is participating in
spaces. They are rate basing things. There are
also competitor third parties that are still making
investments. So, as an example, solar. The
company is rate basing some five, 10, 20
megawatt solar projects at customer sites where
those customers have been looking for solar.
There are also third parties investing in solar at
customer sites. Soi t doesnodot p
third party investment. | see that in our
unregulated outdoor lighting business. So it may
be true that you might shy away from that, but |
know there are a lot of other companies that
wonot shytaway from

Respondent 1: | just want to throw out two
tangential facts about EVs and distribution
systems, just so that you all can think about it. A
typical EV charging is equal to half an average
house load. And so there is some need for us to
be monitoring how many EVs are charging at

rohf bnd

And so one of the things that we know is that
our ability to support fast chargers may be one
of those things that forces us to increase our

investment in the distribution side. I mean,t hat 6 s

a pretty hefty draw.

And | do know that studies have indicated that
where you have one charger, you should have
two, because chargers break, and if customers

br oken, t hen theydre
back to that place. So, if there are two chargers,

then theyol|l
opportunity for somebody to fix that broken
charger. And then, finally, when it comes to the
utilitiesd6d rate basi

add that we are also not in the market of

building our own chargers. And so, one of the

ways that you can see a point of collaboration is

with the charger manufacturers. | f we or
to install a charger someplace, we o6 r e

out with an RFP and competitively bid that

out prtehvadntt her ed s

ng

e

a c
not

of

homes, so that, acvess Ghe e nvotr K f aainmg it 6s dyi Bfs dds
country, trillions of dollars in upgrading product. We 6 r e not going to bu
distribution transformers. 1 t 6 s one of (There are letsaod diffieent vendor points and

that our pilot in Maryland was designed to look providers with an opportunity to enter this

at how effective using the EV charger in demand market in a collaborative way.

response was. | t wasnot to monetize it in the

market. It was to manage the load at that Question 5 Thanks to this terrific panel, which

distribution transformer. | t 6 s a r e al | ¥as beemimterastinga Inmant to try to connect a

point. And then the other thing that | want to couple of dots here between Speaker 406s
mention is we envision a future, maybe in the excellent presentation, which | found extremely

next 10 years whereth er e 6 s a of fasti melpfulbasdrthe orchestra metaphor that Speaker

chargers. 1| 6 m not detely agreelwithc o m3 talked about. As I recall the comment about

the Japanese study that was just mentioned. | 6 v e the orchestra was, does it need to own the

seen other studies that would indicate that when instruments? And the answer is, n o , it doesn

you start looking at volumes of EVs, you need to
have a lot of charging options available,
dispersed correctly. You dve got

the factthat peopl e arenot

charge and come back and move their car, and
howdés that
complexity. And the complexity always comes
i n when ctprimguid human bebavior.

t o
g o i mhogus paymentpfor thé musicians, aditien they

al IThgoeasyg

The musicians own the instruments. That 6 s
decentralized ownership. T h at 6 sAnd GhK .

drchestra, lof caurisep sats the salaries and the

respond to those, whether or not they stay with

§ tioe rorehestra. de Rave or go someplace else. But

at least at the Boston Symphony, it is quite clear
that the orchestra does not allow for
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decentralized decisions. So, say | would like a
little more violin now, personally. That is not
allowed. We have a very commanding presence
at the center who is saying,  ofider, quieter,
more here, get the flutes.0 This is decentralized
ownership. This is incentives for the long term,
but in the operational decisions, this is a highly-
centralized decision. This is not decentralized
decision.

I think, when people are talking about

order to deal with the voltage problems and the
cycling and the surge and all of the other things
that are going on.

But I donot see anybody t
doing that. And the reason, | think, it was widely
ignored in New York is because, when people
pick up that rock and look underneath it, they
are terrified, and theysay, A W& candéWedo t hi
[the regulators in the market and all those] we
are just so far away from being able to do this.0

-

C

distributed energy resources, th ey dondot |l gmsmhot gayengthabon@inl gl | in fa
mean distributed ownership. They mean ofitBut | do think itds a re
decentralized decisions, in the sense that | have a S p e a k prasentatidn seriously, and you want
little deviceinmy t oaster, | 0m niwothave hdecentealizedt dedisions)enot just
Il 6m at the office, b u t decéntralized wvenerstip witheavconomend anch my
toasterr My t oaster ds geédmi ngonitnrfoolr neatt i tome f rchestrtat t hat 6
programming the toaster. Not the concert then you have to do a lot more in this pricing
master. | am going to decide when the toaster areat han anybodyés even tal ki
runs, based on the signals that are coming.
That 6s what Jlandilnkt hihreBespomieeathdOse of the innovations that we
the undercurrent. | f | 6 ,ma nrdi gthhta t 6 expect tdisee happening is something that we all
thing that wedre tal ki ncgladaabceduistributidn mamagemantesystdmaa v e t o
address all of these things that Speaker 4 has And | 6 Joekingat thenofferings on the
talked about. marketplace, and they are infantile compared to

where wedre going to need
And dynamic priciln@m dal dfhim&nddgeme rntteruabbudfdecifoudr e
in favor of it. Real time, down to the minute, youwer enot d edecieiam-tnakiaglby z i n g
yes. But pricing of what? We | | ,pricingtob s customer behavior at that level. Even simply
the things that Speaker 4 talked about. So, if managing DER, EV ,and real time pricing in the
youdre going to hdaunde Wholssale market, jest mamagimg ath of rhat, is
therebébs this wonder f ul beyohd the capsllipes rof imesto of thee w
York that went through this story, which as near commercially available technology. And s o, i to:
as | can tell has been widely ignored) youb6r esomet hing that wedre going

going to have to have, of course, real power
prices. That 6s
also going to have to have reactive power prices
and youdre
reactive power. And youbre
have information

taking place. And i tds going
in a very short
to have signals about both of those things, and
you need them both in some way or other in

compl BRutel y o wddweofdhea things that we have been working on

is the ability to back cast cloud cover. And so,

goi ng biléor haviedm dhhavhargge a@&amwmdver sati on
g 0 i n gworking on thisproject, ahdde said that we can
about

lodk Hiee secondsl backaagdelook satethg way thea t 6 s

t o clduda areemovingoand then fordcastrwhbat impact
hori zont ham@ls ygoibne foi hgveoomave

the future. And | was home telling my husband
about that, and he said, A Wo w, you <can
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every five seconds.o | said no,

thing. That is not a good thing. My SCADA
system is getting cycle information. We are
scanning at two second rates,and webr e

t haowrgaythio DomdtgoodPon il aas st me

t hat therebs an i mmense
can do by itself to change behavior, although

an

@ettingt the rsignal more and more accurate is

alerts at cycle times. So, five seconds is an important.1 & m not suggesting ito
eternity in real-time contro. And thatoés really
pretty much the best t Ihthbk righendw, ¢hough,onith respecgth the n o w
when it comes to those externalities. issue of recovery of costs and allocation of those

costs in an equitable way, it is a significant step
So, weoOr e goiThegtechnotogygetf arhveared i f we can do what
wi || get there, but it daboutchere im tgrmst ob evdlvingk aavaydroma t t | e b
time. Now, the good news is, your t o0 a st e r pdirsflat volumetric structure and/or increasingly
ability to get S ma ptt i lHgh fpxad ehargesy The usefulithing abaut thist 6 s n
going to be there for a couple years, so | think discussion is that it has identified some
there is time for the evolution of this technology alternatives. And the questioner here is going to
to match what people imagine the markets to be keep driving us deeper and deeper,and | 6 m al |
able to do. Markets, in my mind, are virtual. It 6 s for it. L et 6 sall nieans get all of those
imaginary. Electrons flowing in operating ancillary servicessin,because even i f 'y
equipment--i t 6 s r e al ,regardiessdft  h effpcpbehavier at all, the more progress you can

what people theorize markets should do. So
wedr e t ahout nnkarikers gand dynamic
pricing, which I think is great. That does change
customer behavior. But it takes time. In the
meanwhi |l e, t hose

instantaneous, or as near to instantaneous as
something can be. And so, how do you reconcile
those?l t 6s pretty chall eng

Respondent 2: In an effort to help reconcile
them, when you think about distribution pricing,

there are two major issues to address, and
theydre, asredartahteey 61 e [
different. One is just the recovery of the costs of

the system in an equitable way, which a number

of you have been raising, saying thatt hat 6 s
to be there or tThhiast 60 B
important. The other is sending accurate price
signals to guide customer behavior. And both of
them, ideally, we would have, and both matter.

On customer behavior, my caution is that with
an average electric bill on the order of three to
four doll ars a day,

y o
signal anyway for the typical customer. Do n 0 t

u

make, the more reassurance
people around the table about equitable recovery
of costs. And right now, if we give our
distribution systems that kind of confidence in

e | ehe tfuture rargl , their alility ety @hnive in a

changing environment, that, | think, is our best
hope to a good outcome.

i ng.

The cautionary tale for me and for all you retail
competition advocates in the room and for all
the believers in the genius of the marketplace, is
that back in the mid-90s, when the California

redtrietariegsoccurradgtd whichSun st el i eb6s an
my article was responding, the one thing that
everyone remembers, the awful thing that
bappened was that all the distribution companies
gotn fdoten is thes headligitsa B h e y coul dnod

move. They coul dnot i nnovat e,
invest, because they could not see, looking

forward, a plausible story about cost recovery

and a plausible future for them as anything other

than minimalist wires companies. We need to

come out of this conversation with a collective

confidenpe 6titat thera \isea rabustv faturey forp ot e n't
entities that are much more than minimalist
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wires companies. And to the extent we can
contribute together to a sense of self confidence
within the sector itself, t h aaih aBhsevement.

Respondent 3: This is one of these places where
thereods
need to be the concert master, and they will have
to have DERMS, distributed energy
management systems. It will be very complex.
It 6s somet hi ng t mdheir
monopoly capacity. And so one of the things
that wedve been
to actually allow the utilities to create that
platform.

r eal | The utiltienwild n

urfgisng

using those systems to grow, or do they want to
be competitors and turn that function over to
somebody else? And independent distribution
operator. And | think you can have one or you
can have the other, but when you try to mix

gthem and dhave the utility play in both those
think i

fields, | donoét

Respondent 4: | want to touch on the price signal

0 n Ipigce. Itthimle tirere is @ aniticarale for pricing,

and we at Southern have the largest real-time
pmi ¢ihemg RENO@Qr ame b 6 Wve
also have critical peak pricing for residential
customers, things of that nature, and | think

awar e

t heydr e v eButyricingaparticalably e .
Now, nobody l i kes t his a wher we getydown td the tresiddntialdeyel when
almost mini-l SOs , and evaéamwybodwe ge odewn tdi fRactive power, ancillary
dondt wam t underdtandt We have to services, things of that nature, | think it can
apply a rule of reason here. But t h e r becdn a little more challenging.
absolutely no doubt that the utilities will have to
invest, and they will have to have a system that One of the things that | think benefits a
uses price signals, but the signal is going to vertically-integrated utility is not being able to
come to aggregators for the most part, or live in the moment at what are the prices today
sophisticated individual customers. And t h ey and expecting customers to respond to those
the ones who will actually be in charge of going prices today, but to be able to plan for the future
out and doing the action that the utility tells and look ahead in time, to ask where the
them to do. constraints are likely to occur in the future, and

then to either cause or incent investment that
I hate wholesale analogies, because everybody would prevent those things from occurring. And
just squirms in their seat, but you almost need a prime example of that for us is that we saw in
security constrained economic dispatch at the metro Atlanta a need for hundreds of millions of
distribution level, right? Because at the end of dollars of transmission investment. Instead of
the day, the utility has to be able to step in and making the transmission investments, though,
say hey, you, do that or wadassuédtan RIFB fort genardtion finometro
reliability and we all need to be in a position to Atlanta, got generation sited there, and avoided
dothatt And | dondét t hink t ltha bedl gor theetrankmlisgion. &Ve soeld Have u s

guestion. But so how do we, and this is where |
think the REV process is having trouble in New
York, how do we actually make that happen?
How do we set up those price signals so the
people actually respond? And with respect to my
utility colleagues, I think they have to decide do

had pricing of transmission constraints that
would have gone into place, and that would have
eventually, perhaps, incented some generators to
locate there, but we were able to proactively
prevent those constraints on the front end.

n k rol e fc

nk th

there i s a
but [ al s o, fiorh i

they want to be the neutral arbiter, the people I t hi
who are rate basing the cost of that system and wr ong,
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a vertically integrated standpoint, to do long-
term planning and to incent in the right way, and
it doesnot
sort of real-time price or necessarily through
some sort of one second or two second price
signal.

Respondent 3: This is another place where |
think we actually have a lot of agreement. A
long-term price signal is actually far more
interesting for a deployer of capital than a short-
term price signal. Look at the great experiment
theyore
doing something very similar in Atlanta. Where
you have an RFP, to me that is competition at
the distribution level. A ot of people,
particularly in our industry, say competition has
t o be mar gi nal cost
instantaneous thing. No, competition can be
identifying a need and then putting it for bid to
the lowest bidder.

Question 6 | t hink webdr e

perspective with our customers or ratepayers.
We dve al |l seen how

products at an ever-increasing rate, or adopting
new services at an ever-increasing rate. Uber
came around, and within months, suddenly
everyone was using rideshare. So | guess the
question for the panel is, how do we move the
paradigm to where the wires companies and the
distribution companies start enabling our
consumers to do things--those same consumers
who also happen to be the investors in all these
new great technologies that we want and need? |
think at least two of the panelists have EVs.
They pr obably di dnot buy
price signal. And are EVs going to be around in
fiveyears? We 6re now tal ki
carbon neutral ethanol powering fuel cells. So,
EVs could be done in five years.

ng

Respondent 1: One of my favorite stories about
EVs are about the engineers who said to me,

ty cbev terough somen e ¢ g@,saanrdi

coweodmer sl oarag bsiyghtjinkof

fi Fom an efficiency perspective, EVs consume

more energy in their building than they save

t hey 6r elogiceldytsound,eda |l | vy e
anddadada. And by the way, t hey
any financial sense. Th ey don Gbenefpass co
analysis. At which point | always say, ifio W

here owns a Mercedes? Did you do a cost-

benefit analysis before you bought it?0 Probably

not.

Customers buy what customers want to buy, and
they have lots of different drivers. Most of them,

doi ngo umd sNelw kYeowhgkataotnes ® vehicles, are tied up in either a

certain level of luxury or efficiency, because
those are the two big drivers that people have.

But, to your point, | think that whether or not

pEV$ aceithe dyiver af thalfuture thebwngy | think i s

they are, the investment that | made is a five-
year investment. That 6 s noltd ma gboiign gb e
to have to spend that money to buy a car, and so
I bought an EV. The question is whether or not

s o otherwpeoplé seel a0 galuen iy it, and how

t hin
our
weobdr e trying t o simplify
customers. They walk in a room and they flip a
switch and the lights come on,and t hat 6s
they expect. And so, when you start thinking
about all the variations t h a t weor e
t h e fordamentally, they flip that switch, that
i ght better c ome on or 1
Whether they live in a microgrid or they have an
EV or theybve got s ol
look to their local utility to provide their
essential service.
those because of a
Respondent 2: And the part of the question that |
vwowddclike toamddresgwes thev initiahpart, which
said, how do you empower utilities to let their
customers make choices? Wh at 6 s t he
put that utility distribution platform into a mode
where ités open to

customers make their choices. | donot

w h

t hr ow

ar (O

best

and i n
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innovation by its customers, and not trying to
drive all the outcomes itself?

The best single way | know to do that is to take
the distribution utility out of the commodity
mode, to remove the whole concept of
ratepayers from its consciousness, to remove its
inherent interest in boosting commodity sales
above and beyond everything else. If you do
that, so that it no longer has an interest in
whether the customer solution raises or lowers
kilowatt hour sales, that is the most powerful
single thing 1 know of. The fact that the effort
and the conversation has been around for a long
t i me do e samydedsrelenantn@v. i t

My editorial observation on whether electric
vehicles will be around in five years is that,
actually, | have been persuaded, having started,
like you, without any rooting interest in
transportation outcomes and been an informal
advisor to Arnold Schwarzenegger who was the
most passionate believer in hydrogen fuel cells
that ever walked the planet. | think the case for
vehicle electrification is now robust enough so
that it is not imprudent for us to begin thinking
about designing systems to accommodate it. So |
think that that debate has moved, but | say that
without being so arrogant as to think | know the
answer. So | want my distribution platform to
have no rooted interest in the outcome, and if
you leave them as commodity providers with a
paramount interest in increasing commodity
sales, they are going to have the strongest
interest in electric vehicles you can imagine, and
that may not be appropriate.

Respondent 3: | do love EVs. | have one. When |
put my order in, gas was at $4, and | was like,
i O, this almost makes sense, @nd then, of
courseé But t hat 6s
it because

and I love the technology,and | 6 m a

n d bought h y
i t 6 and ldovefitu n

To me, this goes to, frankly, why the utilities
shoul dndt bRecadiseryou mighébe
right. Why are ratepayers potentially stuck with
stranded costs associated with the move away to
a new technology? That makes no sense to me.
And, by the way, we talk a lot about EVs, but
you could substitute any distributed energy
resour ce, whet her [
whet her i tos behind
resource. You just take out AEVO and put in that
resource, and all the policy debates are exactly
the same. EVs are just sort of a fun stand-in.

But with respect to the other part of your
question, what could we do that would enable
adoption of these technologies today by utilities,
I think you have to look at the competitive
market in the East, in particular. In ERCOT, this
is really a solved problem. But in the East Coast,
the person selling you the commaodity electricity
would also like to be selling all sorts of other
things, including cool distributed energy toys.
But we canodot mar ket
East, because
consolidated billing. The utility sends the bill,
and we getone line. | t 8 s o f tramped
l i ne,
commodi ty.
utility, at least PSE&G, wh o 6 s my
me 10 little leaflets every month about various
things that they would like to do for me and
market to me.

So the first thing we can do is take the utility out
of that business. Have supplier consolidated
billing Ther eds a petiti
require this right now. Excuse me, firequired s
the wrong word, but allow for it. And if we
control the bill as a third-party provider, that
also means we could do really cool things like
finanbe oW gah tinance tyour distributed energy
cesource dn your kilk. i v e

g nerd.
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Because
incredibly apathetic. The last thing on earth they
want is two or three or four different bills for
their energy supply--one for the supply, one for
the wires company, one for their electric vehicle
charging station, one for their little magic box in
their basement. So if we can consolidate all that
onto one bill and have the option, not a
requirement, but the option to do that, that
would be huge. And along with that, all those
other common sense reforms like instant
connect. It took me two months and multiple
calls to the head of our division to get me moved
over to retail supply in New Jersey. And it
wasnot anything, but
account number, you have to do this, you have
to wait months. And when | moved three blocks
down the road, | had to do exactly the same
thing again. These are the kind of barriers to
customer involvement and engagement with
their electricity that really turns them off. And so
many of them are fixable.

Question 7 | 6 m ggto icome back to

something that was asked earlier about
something that was missing from the
conversation about pricing. We canobt

anywhere, | think, without getting the prices
right, but I t hink
fundamental question. We 6 r e
decoupling. We 6 r e
should have distribution system operators. By
the way, | agree with Speaker 3. We should have
a DSO that doesnodt
terms of the infrastructure to kind of run things.
That makes sense. We have 1SOs and RTOs,
why coul dnot we do
distribution level?

But I think thereods
and someti mes |
the trees, and that is, how did we even get here
to begin with? Why is it that distributed energy
resources and DER and REV and the new

e v e rModh austiomedssare r i gphrtaceedi ng

thereobs
gmrat t i nisgt becduse of reliability? All of a sudden, after
g e twhdthergwe i n tHorricane Sandy hit the Northeast, the Princeton

t he

t hi nk wvihat@esllga driver ®rtthis?t h e

that 0s
how did this all happen? Why are we here?

goi

|l 6ve got S 0 me
I 6d |l i ke to get t he
they think the biggest reasons are. Are we here
because we simply have really bad rate design?
Speaker 3, you talked about volumetric charges
with a minimum bill, and Speaker 2, you were
talking about large fixed charges, basically
straight fixed variable pricing that we see in gas
pipelines. Is it because we have really bad rate
design that we have

been incentivized and that, really, these

we had the right rate design and the right price
signalsinplace?l s t hat why
Or is why wedre here
purely to reduce their bills? Ag ai n,
thing, but are they able to reduce their bills
because of uneconomic bypass and then fobbing
those costs on others, as Speaker 3 has pointed
out as a consumer advocate? Is it truly because
of environmental considerations? | could put
DER in my house. | can run a diesel generator at
my @ouse. Is that environmentally friendly? Or
is it because of something else?

even a mor e

microgrid was held out as the paragon of where
everybody should go. So, maybe

h a v eeliatlity, dbot howi much tiohvee tridyuvalie

reliability? Is it really for that? Or is it for some
of these other things?

s ame thing at t he
And has the technology cost coming down really
truly been a driver for this? We 6 v e
lomg befere the teanrablagynests ttaend down. 4ss
forest

And so, before we even go any further, we need
to think about how is it that we even got to this
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point and answer some of these questions before
we move forward, because i f
understand the history and why we got here,
we ol | never be abl e

go.

Respondent 1: My sense isthati t 6 s pr
all of the above. And my recollection is that in
the early days of deregulation, the biggest
drivers were the energy costs that the really
largest manufacturers were faced with and their
desire to have competition in the market to drive
down that price. But then, I think, other things
piled on. I think that the earlier adopters, | think
people who have deep concerns about the
environment, saw DER as an opportunity to
further that agenda, and were willing to pay a
premium to get it. And then as those prices
started dropping, ,other customers said, e, G
see a payback with federal incentives,0 (which,
by the way, may be drying up in our new world).

And SO i tdos latlds
happening all at once. And s o,
to maybe trace back in history, it probably
doesnodt
where weare. And by t he
minimize the profit agenda that any business
person has. They saw an opportunity in a
market, and they
go sell solar systems, @r, Al want to sell EV
chargersO Because thereds
opportunity to make money. | t hink
great Americanway.l dondt
to that. Andsothat 6 s a par't
here, too.

Respondent 22 And hereds the
where we are. The real price of electricity, the
electricity commodity price, has been relatively
flat for five decades. The electric bill, as a
fraction of the economy, has dropped steadily.
Carbon dioxide emissions from the generation
sector, as | noted, are down more than 20% since

way,

d e tward te d

have
of

2005. The overall environmental performance of

wtee sectbraanténdes to improve. We need to do

better. | donot want us It

in the slough of despond and mired in disaster.

e t t That myth avés out there 20 years ago and was

part of what drove, | think, some bad
restructuring decisions. Historically, as we
thought about rate design, we thought we had
two choices, fixed charges or volumetric rates.
What weobve tri
got other choices, and we do not have to view
the options as zero sum tradeoffs between those
two rate design concepts, wher e you
anywhere, because there are theologians on both
sides.

The other thing | hope | was not heard as saying
is | was not arguing for the replacement of
regulated distribution companies by independent
distribution operators. | was arguing that, in fact,

t dhvee r ydgudatededigtribution companies are capable of
whi | e taking 6nsthat uote.eAindul Ithink the New York

REV, in fact, made an important tactical

mat t elecaus ave amu ¢ h decgisioniearly on to give them a chance to step
lup addoda that. And/ btimink that tbe New York

distribution  companies responded in a
constructive way. | think we should definitely

t give them & chanaoe to shaw, that fihey can do it,

but I do want to make sure they do not have a
rontadr Kneerest inh eutceenes thah boost

t h aomrdodity stlds, énence my continued argument
a ffioy the mdadj teebeedk ith® limlsbetween financial

hedte amnd a kilowatte hogy o dales for the

distribution companies.

g Resgbndemte3w & lova kihat ugtiestion. | think

therebs sort of t he
al | t hink we amne
today. My sense is that when we talk to
corporate off takers, and t heyor e
that are the most sophisticated about this stuff,

theydre not signing
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cool DER
not to say that there i s ntilat kind of
opportunity out there, but a lot of our corporate
off takers are very interested in burnishing their
green credentials. They want to be seen as
leaders in technology. They want to have cool
technologies and cool things, an d
to pay a little bit more for that.

Others are very concerned about high reliability
products. Hospitals are wonderful. You talked
about Princeton University. | was living right
next door to Princeton during Sandy, and my
power was out for a week and a half, and,
literally, across the street was Princeton
University, all lit up. It was quite amazing. But
the people who value reliability at that level tend

to be fairly sophisticated. | t 6 s f i r st
It 6s hospital s, it os
premiumont hat , and theyore
that service. S o , t hat 6s one

and the corporate off takers interested in doing it
for the green cred is another.

The fascinating thing
not just these sort of one-off isolated customers.
What happens when these technologies actually
really do become cost effective? The cost curve
is so steep right now. Take the hospital example
that | showed in the talk earlier. I think it was
just shy of a megawatt load. And we found that
putting in even a really small battery system,
even at current battery prices, was economic. It
was like a $250,000 investment for which there
was an NPV of $55,000. That 0s
That 6s really i

Sowedre finally
you have the right kind of rate design, and if you
have battery costs that are coming down, and if
you have someone who values reliability at a
slight premium, it can make real sense.

theyore

pret
nterest.i

get,ifi ng

t echnol agyT hbada ddainks vee soit of Base the dureerd giatus, where

i t 6 s s dofianl ihteresking thiohg, but not
necessarily going to be a major driver of
savings. | often feel like we actually make a
mistake when we talk about cost as the sole
driver of consumer behavior. We talked about
the iMertedes and the electric vehicles and
everything else. Most of the corporate off takers
we talk to have signed wind or solar PPAs, with
their NPV negative at this point. And | think
almost everybody will tell you that if they
signedalong-t er m contract,

underwater now. And,of cour se,

push of progress. But they do it for reasons other
than 100% cost. | t 6 s t he [

technology. And those are the things that | think
are driving us to where we are today, and where
wedp endereds .ng t hat

ot hers wh o put a
Quastiort 8 Angobservationpaa somedne who
veorkssprimarifly in dNewsYlork, 1ia ¢hat it sounds
like what Southern Company is doing is
extremely similar to
and that

at REV in terms of what markets are actually up
and running
alternative markets. | t 6 s RFPs,
etc. And theyobére | ooki
but thatdos not
would be precluded from doing either.

Inl i stening to the
as being about utility DER ownership, but,
ryalglopd. i snot t he
arognd competitive procurement and how that
competitive procurement occurs? And then, in
lookimy at thé problemoai nndt  hwohwe ries
get these markets working better, a n d
preventing more actors from entering a more
robust market, 1 would ask, is the problem
actually that we
dondot htammicckogogal s,

large part due to the fact that utilities are having
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to do all of this in the rate case context, which is

a one to three-year horizon? And s o, i f
setting an RFP,in & vte s
disorganized fashion? Sometimesth er e 6 s
Someti mes
all out.

a

And in the vertically integrated context and in
the REV context, would a solution in both cases
be to set up separate, consistent rules that apply
from rate case to rate case surrounding how
wedre going to decide
the values that are going to be factored into the
decision making are going to be, etc., and is that
something that everyone can get behind?
Respondent1:1 6 1 I just &addn
right on target. | t 6 s  ttelhmepricé gignaly
that are really important in long-term certainty.
And so long-term contracts are really important

t Hardoes6 shaamd RFRpPafyimgwmit e wihten i

exciting, because that is a long-term capacity
prich sigyalbthatethey send. They donét cal

achphcity, hexmeairsiengcapaci Bupyb6s a
iptitdootbasicall yplupananemgp aci t y

t 6s di spatcl
stated rates, a n d  re deagrgpbically variable.
I think that program is a wonderful collaborative
model, where the utility sets it up. They identify
where they need the resource. They put forward
the value proposition and then allow people to
compete for it with the combination of both long

oand shoroterm price @goats.v e r vy on

d

what

Question 9:So, first | want to say, great panel.
There s nothing | ike thi
spinning, and mine has been spinning over the

S to

0 Y lasthéut ard a half or so.

A couple of thoughts are percolating in my head.
So much of this is customer driven. And while

for folks, as is the stability of knowing what we do have our EV hdrivers
kind of rate designis goingtobeinplace. That 6 smar ket t hat 6 s -mk-theamdneyo f t he
why lthinki t s i mportant t o rmatket dhlt ehas drivenntiee more aggressive

to the long-term efficient price signals, rather penetration of solar rooftops. And so, while we

than have price signals that are going to migrate have both camps out there, and they overlap and

over time, as a minimum bill might as interact, clearly, fishowing me the moneyo is
penetrationgoesup.l t hi nk t hat 6s impbrtant. Sowmv el 6l v ehhatdoget herd about

folks. how consumers are responding.

Respondent 2: | tend to agree with a lot of that. And then, on the other h a

RFPs arenét a perfect
are a competitive market that we can participate
inAnd where theyodre dri
overall reduction in utility rate base, | actually
think that makes a lot of sense. Every utility
should be doing it.

In New York, they do have the added pieces that
theydére trying to do,
even a little bit more exciting, which is things

like the distributed load relief program (DLRP),
which is basically a zonal feed-in tariff for
demand response or for small behind-the-meter
generation or storage of other sorts. T h a taflys r

s arbon prablemm whichbisikind df theebgckdoe r t ai n |

and to some extent the reasonwhy wedr e doi
vitsrall. Ang | tgpicaytcoms & this, mgfiom aa n d

distributed world, but from a whole system

perspective. My biggest concern in all of this has

been whether we 6 r e doi ng ,thhe ri gh

things that we need to do to get there, whether

webre wusing our caAnbon buc

whmehofl ttte ntkhiindg ingdtdweael Isye
one of the speakers alluded to about rate

structures promoting certain technologies over

others, I think, has not been helpful.
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My question is this. Given that this panel is
about distribution companies versus competitive
companies and how those markets interact,
which one of vyour
someone concerned about getting the price
signals right S0
about i mplementing
allow us to solve these problems, which model
should | put my money on, because, from my
standpoint, the differences in the cost of
deployment of the two things, between a
distribution company versus something like
NRG, is going to be fairly small, compared to
picking the wrong horses and doing things in a
much less efficient way than we otherwise
could.

Respondent 1: Fir st of al |,
distribution companies are going away. And |
think that there are some really significant
challenges that regulators are going to start to
deal with,and, qui t e frankl vy,
not one of them, because
really hard.

So, when we think about the distribution
compani eséb
to react to customer choices, and | have to react
really quickly to those customer choices, even if
I 6m in
people on one distribution transformer buy an
electric vehicle, a n d | donot
ability to
bigger transformer. If, all of a sudden, every
customers wants to put in DER, and relatively
large systems,on a f eeder
been upgraded,
that feeder.

The question for the regulators is, do they want
me to be simply reacting all the time? Do they
want me to be able to predict? So, if that EV
marketgo es away, but
capacity to handle that, what are they are going

mo d e |

weodr e
t he

obligations

t hat
I 6 m g o i ndifferéentthanhreatarsdn a toado dgventown prgnr a d e

Huidv e

to do? Take those rates away from me? How are
they going to manage through this?

$ dd loreagt @rudo o hlanh Ro, they dvant |
everybody to be able to do whatever they want,
kmowing iit nfagces tcodte on toithg Hidtributioh
cormpgni?tDo thaseccosts getl saciglized across
all of the customer base? Or should the cost
causers pay for it? If the cost causers pay for it,
the last one to buy an EV is going to have a hell
of a bill. The last one to put DER on their roof,
theydre going to be
bill.

These are really tough questions. So, while
we 6 ve abirgehis veldy robust discussion
about what the competitive players want to do
anddmban tide regulatedhuitilitids want to do, what
we havenot been talKki
regulator in figuring that out.

| d would agree yhat the dstdbutibn&ystem is the
theydbreohahdstt aeydraader

for
moment, but the regulations that are put in effect
by our local regulators will have an enormous

i mpact on whet her
feost of thimgs gnd hew the marketclayy qut inl
any jurisdiction.

b et wié alrof asuddengl0 ¢ a sAnd what we know is our customers are

different. The customers in New York who have

h a v emaller propertiesl ih amallerrspace and lower
manage intah at bills beecaube of thad are replly differemt than

some of the customers that | have that have
really big, giant 10,000 square foot homes and
ldts aof wtdft And tthose mpeeplesaee really

apartment downtown. And | know my customers
in Delaware behave differently than ones in DC,
and differently than the ones that are in rural
areas in southern Maryland and Jersey.
Regulators are going to be making a lot of
detisiorms thal iynpadh retanlythaw | behave, but
how companies like NRG behave.
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Respondent 2: That we certainly agree on, but |
take fundamental issue with your premise that
the regulators are currently allocating our carbon
dollars well today.

|l 6ve gone an hour
the nuclear subsidies in New York. $7.6 billion
in New York and two point something billion
dollars in Illinois buys a hell of a lot of
renewables. And we did not even bother to put it
out for bid.

Ratepayers have a limited amount of capital to
spend to take on the climate challenge, and
regulators are going around and spending those
very limited resources without ever looking to
see whether it actually makes sense. Is it the
greatest carbon reduction for the buck? We

know,because they
politically-driven solution, a nd i t
sense on either an economic basis or

environment al e d thesgieatest
lost opportunities to invest and make this
country a really
ever seen. $10 billion is going to be given to
those aging nuclear plants to keep them afloat,
and thatoés $10 billi
spent on wind and solar and storage and other
distributed resources.

Question 10 Speaker 1 put up a slide that said
that 30 of their largest 50 customers want 100%
renewables. Those are some big names. and he
also mentioned military bases. So these
customers have definite needs for energy
products and services.

The way | understand it, customers want a utility
option. They donodt
those products and services from the utility, but
they want a utility option. So | just want to put
this back to the panel. What are you hearing

and

wolntodts eaven |
d o e s Réspgondent 2:kAs long as the utility option is

truly

on

from those customers, and how are you meeting
their needs?

Respondent 1: | t hink
Our customers do want a utility option for
renewables. Some of them meet those needs

youodr e

abso

athrdugh Ithé utiltyi optibno Sorhe cho@ennbtitoo ni n g

And thatdés their

just think ités i
to participate in that, and if the customer wants
to choose the utility for it, that they are allowed
to do so. Some have specific reasons for wanting
to utilize the utility. Others are just looking for
whoever can best meet the needs. And so, again,
it comes back to personalization. Every
cust omer 6s got a
drivers and a different set of needs, and | think it

takes, not only the utility, but also third parties,

d o n 6 to collectively meet those needs.

ook at it

met through competitive procurement, | think

a nav d rtyhbso doyn@dsd ashta pvpaly those

customers want, they want assurances that their
load is eiegmmet with renevialyleyresources.ar he
distribution company can both competitively
procure for them, provide the integration

other customers. This is a great role for the
orchestra conductor. And what those customers
are not doing is threatening to drop off the grid
and run their own little utility sectors. | s n &
interesting?

Respondent 3: | would cite you to a Google
white paper. Google is one of those companies
that 6s commi tted to
power. And they really do a wonderful job in
their most recent paper explaining why green

necess ar tarlff progrdma runedy utilitbes arb aasecand-best

option, and that they vastly prefer competitive
markets for the procurement of green power.

Respondent 2: Right, but we could do both.
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Respondent 3: Well, we could, but we come
back to this dilemma. | f it obs
monopoly, why is the utility offering a value-
added service that the private market --

Respondent 2: N o , no, Il Om |
could do the competitive procurement.

Respondent 3: They could, but where the utility
affiliate is competing T -

Respondent 2:é& without the utility affiliate

not

ust

in a deregulated environment like a Texas or a

New York. So | commend the panel for

suefacing theseuissues| but | think, really, the

hard work is still to be done, which is to try to

synthesize this into something that regulators

can use, because | think there is a lot of

condusion owg thérehaed, kodakingl arowng the

room, there iosmaghtavaynyone h
few, from the existing commissions who really

have to make these hard decisions.

Respondent 1: | t hi nk tham&marfoMor e T
initiative in California is trying to tackle this.

competing. Youbve got the REV in New
to tacklethis. You dbve got anhdiDE Mar yl

Respondent 3: This is why the California model commissions, who have both, at various times,

has been very, very good to NRG. We 6 v e w0 looked at this. | mean, it is going to be an all of

an incredible number of contracts out there, the above, right?

because t he ut, ialnidt ywewa€£n ot t her e

provided incredible value to the consumer, as But, fundamentally, it is a tough question, and

witnessed by the numbertlohér R&EPs awerdbevael womncer n, a
concern, about recreating bureaucracy. We have

We donoét have a pr obl e mwholesdleluredudraey. DR \WeRvanttooredreate |

but it needs to be done in a way where the utility that at the distribution level? We pr obabl y dor

affiliate .iYeurtculd have alrhp e t i riglg? | mean, | dondét tlhidmokn 6we tdhd .n

standards of conduct you want, but there is a thatdés economically effici:

perception, real or imagined, from our side that reasons | come back to these programs that they

we will not get a fair hearing. So | think you run in New York, like the feed-in tariff on a

come back, and you look at what the companies geographically varying basis, where they sort of

are actually telling us, the ones who want to do set a rate that makes sense, and then people can

this, the corporate off takers, are telling you that compete for that. To be that kind of model really

green tariff programs are really a second best to is sort of a first step that a lot of states could do.

being able to go out and procure in the market.
Obviousl vy, webre big fans

Question 11 | think we understand, on the
wholesale side, that we need a security-
constrained economic dispatch with nodal
prices. We know that from all the work that
Professor Hoganos
taught us that.

And | think what needs to happen here is a
similar sort of thing, with best practices, whether
itds in a regulated

done

where the states could come in and take the

utilities out of the default service business. Let

us be the ones who do the billing, who do the

customer acquisition and retention function.

Tohveerre 630 rsg@vidy theutiliy medds th @ s

do these functions;t her ed6s no natur al
on that, as ERCOT, obviously, has shown

incredibly well. And then, if you do that, | do

think you enable some of the customer

e n vinnovation et wduld domeKrem h&ioguatfulye r n or
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competi t i ve mar ket wher e vidistdbutien cicuitsripnewt availaple ooline for
things like who offers the best residential everyone.
demand response program.

Questioner: But is there still the fiction that the

Competition, |limésangoodnamioma dtnid so sensitive that only you can
in a roomful of economists. | 6 ve got t hageit?e a sy
parthereBut | do think itds true.

Respondent 1: Ins ever al of our ter
Respondent 2: | just want to say that, as | said against the law for us to give out individual
earl i er, I 6m very symp austbmertdatacAndsol t ten &thakhewgeha
and the decisions facing distribution regulators. | position that we have beca
think theyoére real and shaetheidata. Rathdk nb b edggqubtbdaohod
of factors in the industry. And one of the things not even regulation, in fact, in two of our
that | worry about is | understand that now the jurisdictions.

average tenure of a state regulator is under three
years, and t heyore not necoOuwsienrl8ll ¢l | c obnei Mgeauesgionibr i e f .
with any deep experience in the industry. Soi t 6 s about how much we believe in all of this. If

a |little worri sometimdg hatwe dnmoeing s wdrld where we ahimlp that
There are big decisions. | t 0ordto shedow this customers are responding to price signals, do we
is going to work out in a lot of states. believe in it enough that we would change our

planning standard and actually have those
Question 12 | 6 m goi n ghe earller u s eustomers potentially face the consequence of

analogy. We have an orchestra. How come the basically being off the grid, so that we actually
orchestra leader is the only one that gets the stop buying products for them, so that when the
music?’You candét have an o rcloud & gding aver,wiess whatuthe lighth go
musicians having the music. And what this out?
industry needs is open-access data, like we had
open-access transmission, because that is one of Respondent 1. | t hink t hat t hat
the major barriers, in addition to deployment of important question. The only thing | can do is
capital, for us in competing. look to the way, in our jurisdictions, the
regulators chose to deregulate. They asked us to
For example, i f vy cunteifing @ customer 10 step up and be the standard offer service. And
timesaday,that 6 s a pri ce si g theylcleatlyhae tnot svitlimgetd letdcystomers
should know about and come in and fix. And completely fall ontheir f ace when t hi ng¢
you have that data,a n d  w e So tlveouldisay . play out right. And so, they want that safety net
that you have an orchestra, and everybody needs in the backdrop, and the utility is serving that

thedata, and nobodyds tal kedpurpoe.out t hat today,
and that is what is making the difference and the

disadvantage between the competitive sector and Respondent2: FromSout hernés standpo
the regulated sector. is a continuum, | think, in terms of reliability.
Respondent 1: | wi || say that Twday, aur equlatdrs ack overyn pcused on
that. That was a hypothesis about what might reliability for those customers who want firm
happen, but | will say that, just in the last week service. We have programs today that allow
or two, the hosting capacity on 100% of our customers to voluntarily give up some of that
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firm service. | think that will have to advance

over time, but, at least today, customers do have

the choice to differentiate themsel ves, and thato
their conscious decision as to whether they

choose to do that. The regulators, though, want

to be sure that we are able to maintain reliability

for all of those other cust o mer s wh o donot

choose voluntarily to go on those programs.

Respondent 3: And there is an ethic of

community, that is in tension with the notion

that the unsophisticated and those without

resources are going to be second class citizens

for reliability purposes. | dondét think regulators

will stand for it, and | dondét think they shoul d.
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Session Two.

Subsidies in Electricity Markets: Tilting at Windmills?

There are few, if any, resources used in electric generation that do not benefit from subsidies of one sort
or another. Whether they be direct tax benefits, public funding, governmental guarantees, liability
limitations, cross-subsidies built into tariffs and rates, or more subtle forms of subsidization such as
unfairly differential regulatory burdens or risk mitigation mechanisms, subsidies of one sort or another
pervade the electric energy market. How does the existence of these subsidies skew competition? How are
these benefits used and/or exploited by their recipients? To what extent are the stated public objectives of
the subsidy actually served? To what extent are otherwise non-economic assets made sustainable by the
subsidies and at what cost, if any, to overall market efficiency? On balance, what resources are most
benefited from the various forms of subsidies, and which ones are most adversely affected? Do competing
subsidies level the playing field or simply raise overall costs?

Moderator.

This is a very timely topic. You may have seen
the House Energy and Commerce Committee
had a hearing yesterday about subsidies and
energy markets. You may have seen that FERC
announced a technical conference for May 1st
and 2nd about subsidies and organized markets
in the Northeast. You may have seen a lot of
debates around nuclear plant payments in
Illinois, New York, and coming soon to a state
near you. And, of course, you heard our morning

panel talk about that a little bit. Sot her e d s
now

of controversy at the State level, a n d
spilling over into the RTO and FERC level.

Speaker 1.
I t 6s gr e aThe titleoof thisesessibneis e
AiSubsi dies in

start the panel off by trying to broaden that a bit
and put subsidies in electricity markets in a
broader context of energy incentives in general,
looking at different types of energy, not just
focusing on electricity, and looking at incentives
as well.

We & \got lots of different types of energy
incentives. We have federal and state financial
subsidies, like the production tax credit and the
investment tax credit. We also have federal and
state mandates for particular types of energy
resources. And we have federal property
incentives (primarily eminent domain) and state

property incentives (split estate laws, eminent
domain, etc.). With regard to federal property
incentives and state property incentives, we can
alsoputsi ti ng authorityy
for that, and who makes those decisions in this
category of property incentives. So for some of
these things like federal and state mandates, its
certain energy resources that may be
preferenced. And with some of the property
i ncenti ves, osustnentenecrge
resources, but S 0 me
particular players in the energy industry, where
somel have incentives and benefits and some do
indt. &gl then another form of energy incentives,

whoos

S
ti

t 0s

me s

of course, is limitations on tort liability. Ther e 6 s

the Price-Anderson Act, in the nuclear context,
and also the Oil Pollution Act, in the oil context.

B 16enc tgroii cnidt 6/l d Kirsttatdde #inasicialosubsidies, and, as |

said, others on the panel are going to talk about
this in much more detail, butwe 6 r e t al
federal tax subsidies and grants. We 6 r e
about state tax subsidies and grants, and also
research and development money and loan
programs. So these are obviously a major, major
energy incentive across all sorts of energy
resources.

the HAhi

Now I putthisslid e o f
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annual e n e r up,yot lseaausesthiesel i e s, 0
numbers are accurate (hey canobt
webre going,abdck hegddelal s

through the present), but | put it up only for
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scale. We have so much focus these days on
subsidies for renewable energy because, as of
now, renewables certainly get the bulk of the
federal energy subsidies, but, of course, if we
look at subsidies overtime (b e c au s e
having energy subsidies for oil and gas and for
nuclear for a much longer time), those numbers
for total subsidies for non-renewable energy are
bigger. Are they bigger in these exact amounts?
No. But they still are bigger, simply because
theybébve been in play
time. We often focus on the last 10 years or the
last 20 years, but these types of subsidies, these
types of incentives, have been in play for a very,
very long time.

Moving from subsidies to mandate, we have a
lot of state and federal mandates for particular
types of energy resources. We have the Federal
Renewable Fuel Standard for ethanol, which is
clearly a major incentive and benefit to that
industry. We have state Renewable Portfolio
Standards. We have the Renewable Energy
Credits at the state level, and now, as a result of
recent legislation and regulatory activity in both
New York and Illinois, we also have zero
emi ssions credits on
sure we will talk about in more detail on this
panel. We d6ve got PURPA
feed-in tariffs that provide certain types of
mandates for particular types of energy
resources. We have net metering, particularly on
the solar side, and also energy efficiency
resource standards, which, in some ways, go the
other way, because youdre
electricity, but it still is a mandate, at least on the
utility, in many states.

And then webve
there is an incentive and some type of subsidy
provided by limiting tort liability for nuclear or
for oil pollution. So these need to be included as
well when weodre
energy incentives.

And most people may not think of property
rights serving as energy incentives, but, clearly,

we dOwhybedn was

t he

and

Gentdinly | i adilipipelings.y | i mi

they do. So, for interstate natural gas pipelines
we have Federal siting and eminent domain
authority for this type of energy transport

infrastructure. It makes it easier to build. That 6 s
enadtprevidesa n

significant benefit for building that type of
infrastructure. There was an effort in 2005 to get
eminent domain authority for LNG terminals.
The act did not pass, but there is federal siting
authority, and, of course,y ou c an

terminals, because
need to cross multiple states. But that still was
something that was in play in that legislation.

As everyone in the room knows, we have very
limited federal siting or eminent domain
authority for interstate electric transmission
lines. You have federal siting authority when
transmission crosses federal lands. If you have
federal projects under Section 122 of the Energy
Policy Act of 2005, there is perhaps federal
siting authority and eminent domain for projects
that DOE partners on with private parties, but
that is in litigation right now, and we will see
what happens

nucl ear si de, whi
T h e r e édsral giting orfeminent domain for
inter¢tate toik pipadimesd Thdreowasafér a short
period of time during World War Il. The
Germans were bombing the ships going up the
East Coast, but South Carolina and Georgia said
they didnot want
going to be built as a substitute, so Congress did

g o icreate Fédeval ditiagv authoriitye and eminent

domain authority for oil pipelines during that
time, but the legislation sunset at the end of the
war, and we went back to state by state siting for
t s.

I would argue that for oil pipelines you actually
d o n 0 tsitiny authadity as much as you do for

t al ki n gelearlz drandmissiorulines, simgy because wau r e

have multiple ways of transporting oil in this
country--by ship, by train, by pipeline. So, to the
extent youor e

electric transmissi
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quite equivalent, just because the resource is
different.

And then we have energy incentives at the state
level as well. So, we have split estate laws for
oil, gas, coal, and minerals that allow the
mineral owner to be the dominant estate and to
be able to interfere with the rights of the surface
owner to access those minerals. We have
eminent domain for utility-sponsored electric
generating
these days, but a lot of state legislation is broad
enough to encompass generation facilities. Some
states have carve-out s t o conf i
use that authority for wind, although not all. And
we have state siting and eminent domain
authority in just about every state for utility-
sponsored electric transmission lines, but not
necessarily for merchant transmission lines. That
differs state to state.

And then we have what | would call some
energy disincentives. Ther e 0 s a
that 6s been
legislature to say no new wind development in
North Dakota because
with the lignite coal industry in North Dakota.
So no more new wind for two years. We 0 | |
what happens with that. That is certainly a
disincentive for particular energy resource. Also
in State legislatures this spring, we have new
taxes proposed on wind generation in Wyoming
(which already has a severance tax on wind, but
theyodr e
some additional states as well: Oklahoma and
South Dakota. Again, these state are concerned
about competition with oil and gas industries.
More states are proposing user fees on electric
vehicles, based on the argument that electric
vehicles are not paying their fair share of road
use, because they dogsode
states will charge $100 a year, or $150 a year.
One of those is pending in Minnesota right now,
and | think Virginia has a user fee, and several
other states do as well.

f nat wsedl thattoftee s .

rm

Many states do not allow merchant transmission
lines to get siting certificates within the states or
to exercise eminent domain authority. And
recently wedvVve had
eminent domain for oil and gas pipelines in
Georgia and South Carolina, which, | guess,
have a history of not liking pipelines going
through their state, as we talked about, during
World War Il. Both states have enacted
moratoria on eminent domain for oil pipelines.
That 6s

New York has had its own state pushback
against fossil fuel infrastructure with regard to
the @omastitution Bipelineclabnldlt s h o w
in just a minute.

And an older sort of throwback case is
Minnesota, which has a unique fiBuy the Farmo
law for electric transmission lines. There were
some controversial electric transmission line
projects
goes in to use eminent domain for a transmission

mo rlieetproject, thendand owner has the option to

proposed

isay,

tikfNe u Noarn ht D abstg yoa
have to buy the entire property.0 And the

state

a map

j and sd when thel Wility0 6 s

ake

i tMimpesota Guprpne tCourt gecentlyo aonfirmad ¢ h

that the law says what it says under challenge.

see

t hinki ngndasbio ut

So, to talk about some of these property
incentives and disincentives, | want to focus on
some of the Clean Line projects. So, the Plains
& Eastern Clean Line project, which goes
through Arkansas and Missouri and some other
statasc wae grastdd megtificates in a couple of
states, but then in Arkansas, the Arkansas Public
Utility Commission denied a certificate and said,
fi @ legislation is not set up for merchant lines.
If you do not have retail customers in the state,
you canbot get 0a&ndaco thei
Plains & Eastern Clean Line applied to DOE

p augder Sebtien 12 afshe Energy Policy Act of

2005, to partner with the Southwestern Power
Administration to build that line, which maybe
provides them Federal siting authority,
overriding Arkansasd denial, and also may
provide Federal eminent domain authority.
We 6| | see what the ¢
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but you see that certain types of transmission
builders have incentives, through property law,
to be able to more easily build these lines, but if
you have a different type of electricity, they
donot necessarily
And with the state by state approach, that makes
it difficult.

Last week there were hearings on the Grain Belt
Express line further north. That 6 s
lowa had said yes. Illinois had said yes.
Missouri had said no. But then Clean Line
worked out a deal with some of the municipal
utilities to provide them with very inexpensive
wind energy. The municipal utilities now say
that they are now in favor of the line, and so in
Missouri, the Public Service Commission is
holding new hearings and had a trial last week.
We 6 | | hathappens with that.

I put the Constitution Pipeline up here on my
slide only to show that because of federal siting
authority, interstate natural gas pipelines have it
easier than interstate electric transmissions lines,
in terms of dealing with state boundaries. That
doesndt mean
big pushback against fossil fuel infrastructure.
They have said no, under the Clean Water Act.
Butlwould say thatds
the rule. So, by having Federal siting authority
as opposed to state siting authority, you make it
easier. | t doesnodt me a n
through and
difference, depending on where those incentives
are created as a result of federal law.

Do we see any shifts in energy incentives in the
Trump administration? | thought it was
interesting that the morning panel today could
have been given before the election. No one
really mentioned any changes with regard to
there now being a Trump administration. Which
is actually not surprising, but at least worth
noting.

Ther ebs
We heard that during the campaign. We have

have

one

thanr e

b engphmasis an infrastiaudtuee.d

heard it, from time to time, since the election,
but what does that really mean? Are we actually
going to see an expanded eminent domain
authority to try to build some of this

infragiractsre  ors @xpeeded | Federel n ditingy e s .

authorities for transmission lines or for
pipelines? | dondot think
something that may be talked about.

Wil hwe seeeless environmental review to speed
up some of these projects? Perhaps. More limits
on liability? | d o0 n 0 Wher& areoves going
to see current financial incentives go? Is there
going to be less for renewables, more for
nuclear, more for CCS, or just less money for
everyone? We might see increases in financial
incentives for oil and gas development and
infrastructure. | think very likely we will see less
research and development money overall, and
less on the loan programs. | t hi nk t
safe bet. I will stop there.

Speaker 2.
Thank you for the invitation to be here today. |
am excited to have a dialogue with this group

Netv ¥ork has & w a yafter thei presentations to get your feedback on

where tax policy for the energy sector should go.

I dm g@aicegt i orhingainky favb o ut
t hi

minutes here today. The f i r st
talk about is the history of tax-related support

energy tax landscape. Wh at 6 s
current law, and what might potentially happen
in a tax reform debate? And | do want to spend a
little bit of time talking about tax reform--what
tax reform can mean for the availability of the
existing energy tax incentives, but also broader
tax reform issues. Sometimes | find that when
youobr e l ooking at t
sector of the economy you look at the targeted
tax preferences for that sector when it really
matters more to think about the big picture and
big overarching structure of the tax code.
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The first slide here that 1 want to spend a little
bit of time on is the value of energy tax
incentives over time. And this chart goes from
1978 up through projections under current law
for 2020. And to be clear about what this figure

includes, it first includes the value of tax
expenditures, sometimes called fispending
through the tax code.0 Really, tax

fliexpenditureso are the revenues that are not
collected, due to what are deemed special
provisions in the code. So tax expenditures can
be credits, deductions, accelerated cost recovery,
special tax rates, anything that the Joint
Committee on Taxation (which estimates these
tax expenditures) deems is a deviation from
what is the normal tax system. This figure also
includes the value excise tax credits, and this is
mostly for fuels, through 2011. These were
incentives for ethanol, and now they are
incentives for biodiesel and renewable diesel.
This figure also includes Section 1603 grants
that were given in lieu of the investment tax
credit and the production tax credit.

As | mentioned, this chart shows the value of tax
incentives under current law. What that means is
that, for the out years, this may change. You can
see that the renewable fuels incentives are
expired, SO in
fuels incentives. A number of the efficiency
incentives for residential and commercial
building energy efficiency are also expired. So if
those are extended, you would not see those in
the out yearss Ther ebs a | ot
incentives may or may not be extended, and that
will be an interesting debate come the end of this
year, and in future years for other incentives as
well.

Sol ooking at this
most of the support was for fossil fuels. There
was a little bit of support for renewables in the
199006s a-that wak forCethadod, and a
littl e bit i n t he

renewables. But beginning basically after the
Energy Policy Act in 2005 and then again after
the Stabilization Act and the Recovery Act it

tremesvable u t

of

shifted. Now renewables, through Section 1603,
the investment tax credit, and the production tax
credit, received the bulk of the share of Federal
financial support for energy that 6 s
through the tax code.

One other t h istamad) out tinhtfast
chart that | think is important to mention is the
number of provisions that are designed to
support the energy sector. So in 1987, right after
the 1986 Tax Reform Act, there were six
provisions that were deemed by the Joint
Committee to be targeted for the energy sector.
When | counted up what there were in 2016,
t her eds $Sogau bave bilythesd Kind of
narrow, specific targeted incentives for different
parts of the energy industry. And so | think
that 6s
mind.

One other thing that | think is helpful in the
context of tax reform is to remember that the
value of tax expenditures that are deductions is a
function of tax rates. So i t | ooks
drop off in tax expenditures after the 1986 tax
reform. A lot of that is a consequence of the
reduction in tax rates that happened in the 1986
tax reform, because the provisions that were
ayadable for oiltartd gag weré fer cost ecovery.

This next slide here shows how the balance of
tax incentives would change over time under
current law. In 2015, there was roughly five and
a haH bilkon dobas ot fossw fuel incentives,
there was close to eight billion dollars for
renewables, and then less for renewable fuels
and residential energy efficiency. The 2020
column of this chart shows incentives under
current law, no extension of expiring provisions.

investment tax credit and the production tax
credit, and these are under the long-term
extensions that were enacted at the end of 2015.

electric vehicles. And then in the third column

her e, what |l 6ve done
that are scheduled to expire, leaving kind of a
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carry-forward with the production tax credit,
since you get the incentive for 10 years after the
facility comes online.

This really kinds of illustrates what incentives
are available for new investment, versus what
are kind of legacy incentives. What are things
that are just hanging around? Andth at 6 s
important point when people say that in 2020
renewables are still getting the bulk of the
energy tax credits. Ther eds not
drive new investment. A lot of it is kind of
legacy.

Looking at expired and expiring provisions, |
think most folks
happening to the investment tax credit for
renewable electricity. So met hi ng
noting 1is that
credit for solar on the business side, but the
credit for residential investments in solar is
scheduled to expire. | t 6s al s o
the 10 percent credi
the business side is one of the few permanent
features of the tax code. | t 0 s
doesnodt
renewable electricity sector.

And then, for the production tax credit, the
phase out has begun this year. PTCs for projects
that begin construction this year are subject to a
20 percent reduction.

It 6s al so worth
extensions for the energy credit and the
production tax credit that were enacted at the
end of 2015, were only for wind and solar.
T h e r elebate onathe Hill about whether that
was intentional or not, and whether the
technologies that are or were otherwise eligible
for the production tax credit should see the
credit extended. That includes certain biomass,
hydro, municipal solid waste, for example, and
then, on the investment tax credit side,t h e r
debate as to whether the tax credits that support
investments in fuel cells and combined heat and
power should be extended.

in this room know what 6 s

wort
t f

Some of the other incentives that have expired

are for biofuels, alternative fuels, and residential

and commercial energy efficiency. They expired

at the end of 2016. You can do retroactive

extension through the end of this year. Whether

or not Congress chooses to take on a tax

a rexeaders ill and address these expired

provisions this year is something that | think is

likely to happen and is kind of flying under the

a rhdar rightindweTrhee rtedds a | ot

reform, but iftax ref orm doesnot
are 32 temporary tax provisions that expired at
the end of 2016. A number of those are in the
energy sector. Congress will then likely turn
attention to whether those should be extended,
and most of those provisions have been extended

of fo
h a

t hatidttepasvor t h
t hentebs a

per manent 10 perce
A gquestion that | get asked a lot,andt hat |
think is necessarily the best way to look at how

the tax @odel snpportsterergyt is, how do we
aomparestiee Ilvadue of enbrgy ttak Bicentivesatd | a bl e
production from different energy resources? And

dono

s o me t h inmrder ta nfaka that comparison, we just have
h @rovision that sapportsshe t

to look at primary energy production by source.
And | use primary energy production instead of
electricity, because for a lot of the tax incentives
itéds hard to identify
electricity, as opposed to other energy activities.
And so this pie chart is just EIA data from 2015,
showing primary energy production by source.
Having that data facilitates an analysis where we

how

-termt i n gan look lat ¢hé value oheeergy taxdneegtives for

two different energy resources.

No w, as | sai d, | donot t h
to look at this from a public policy perspective
and there are a number of different reasons, but

A

I 611 just dnegsdhatshscur@nt coupl e

year incentives dondét nece

year production. So for solar, with the

i nvestment tax credit, you
ebsofa your c a p iomiagl upfrentp fort t hat @

facilities that going to be producing solar
electricity over a longer period of time than that
year. So, you have a timing mismatch between
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when incentives are delivered and when
electricity is produced and consumed. And also,
different levels of federal t a x
us much about the policy rationales behind
them. Higher levels of support for renewables
can be used as an alternative to a price on
carbon. Sowe 6r e not
levels of support might differ.

Tha t sai d, itdos a
Fossil fuels are associated with 80 percent of
primary energy production and received about
34 percent of tax incentives in 2015. Conversely,
renewables had a share of primary energy
production of just under 11 percent and received
about 60 percent of federal financial support.

I mentioned that there are lots of incentives for
energy in the code. Some of the other provisions
donot show
havenot had an
yet are things like the Advanced Nuclear Power
Production Tax Credit or the Credit for Carbon
Dioxide Sequestration. The nuclear PTC was
enacted in 2005, and has nodt yet
There are some estimates that it could be worth
up to six billion dollars for the industry, for
reactors that are under construction.

And so, when Congress embarks on tax reform,
will some of these parameters for the Advanced
Nuclear Power Production Tax Credit be
changed? Will theipl aced
be changed? Will the 6,000 MW national
capacity limitation be removed? Or will the
credit be left as it is, or will it be repealed?

And the same thing for the credit for carbon
dioxide sequestration. The Obama
administration in their budget proposals had
proposed expanding this, a n d
been interest from certain members of Congress,
too. Those are open questions.

Another thing that is important to note here is
that cross- cutting subsidies or cross-cutting tax
provisions are not included in this analysis, and

s ubgtelldi e sAndd ona Gexample here

quest

up , becausettheyo s e
ef fect

be

t her eods

these can be very important for the energy
sector, as well as other sectors of the economy.
is the domestic
production activities deduction. | t 6 s a
of nine percent of taxable income that is

available for electricity production, or i t & s
thinkingedhbaouti onvhtydixadrhéesfor dilianchi t e d

gas-related activities. The Section 199 deduction
is available for about one third of all taxable
inaome in thdheaohomyc So fne &
domestic manufacturer, it serves to reduce their
effective tax rates.

Now, this is really illustrative of the tradeoffs
that are associated with tax reform. If you were
to eliminate the domestic production activities
deduction, the 199 deduction, for everybody, for
all qualifying activities that affect about a third
of the economy, but then you give rate cuts to
everybatyy enat gust that one third of the

deduct

ampy lmo dlyott ha

@conomy,ethd effectiva @x rateafar tax gayarb i | i t y

who previously were claiming the domestic
production activities deduction are going to go
up, even though statutory rates have gone down.
&nt halt dismead. i | |
come up when more details on tax reform come
out.

Anot her
depreciation cost recovery, and how cost
recovery is done is a big issue for tax reform
right now, too.

ideadline e r vWhenevé look at tax reform, the conversation up

until now had been to look at a base-broadening,
rate-reducing tax reform in the spirit of 1986. In
1986, there was a fair amount of scope for rate
reduction. Individual rates were reduced from 50
percent to 28 percent. Corporate rates were
reduced from 46 percent to 34 percent. There
was a lot of room to come down on those rates,
ad ehe baseiwasl byought in, so that the tax
reform was revenue neutral. Itd i dn o6t
deficit over time.

Chairman Camp, when he was Chair of the

House Ways and Means Committee, put
together what was a really thoughtful piece of
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legislation on tax reform. The details were
spelled out. It was in legislative language. It was
clear what was going to be done if that proposal
was enacted. And what that proposal proposed
to do was to eliminate most energy-specific tax
provisions, with notable exceptions, and those
notable exceptions were primarily related to cost
recovery in the oil and gas sector. Expensing of
intangible drilling costs would have been
retained. Two-year amortization for geological
and geophysical expenditures would have been
retained. And | think the deduction for tertiary
injections would have been retained. But
percentage depletion, that would have been
eliminated. And it proposed to reduce corporate
and individual tax rates.

But what happened when Camp released this
proposal is the tradeoffs were exposed.
Somet hing el se
proposal is what it did to cost recovery. Camp
generally increased the asset lives for the
purposes of cost recovery. So revenue was
raised by lengthening the amount of time over
which costs were recovered using depreciation,
and that allowed for rate reductions in a revenue
neutral sense.

The House Republicans, this past summer,
released a blueprint for tax reform, and
blueprint. It 6 s no't i n | eThe
details are not spelled out, but the big picture,
the overarching parameters, are. And in that
refor m, i tos
rate of 20 percent, and then business tax pass
through would have a top rate of 25 percent.
Now, the blueprint says that the goal is to repeal
special interest business tax provisions. These
are completely unspecified in the blueprint, but
one can imagine, if you looked at what would be
talked about here, that it would be energy tax
expenditures.

A lot of the renewable incentives are set to
sunset under current law. Secretary Mnuchin did
indicate that those will probably sunset as

t hat 6s

proposed

scheduled, but things like the permanent 10
percent investment tax credit could go.

The other major innovation, and this is a really,

really stark deviation from current practice,

would be to move to a business ficash flowo tax.

All capital investments would be expensed, so

the cost would be deducted up front. That means

t hat any provision thatos
associated with cost recovery would more or less

be mute. | t woul dndt , beeadset er any
you had expensing for capital investments. Also,
thereod be no deduction
expenses. So this is really important for debt

financed capital investments,so met hi ng t hat
sure is important for this room. Andsot hat 6 s a
big tradeof f ofatihitiésthathrer e 6 s a
sayi ig,weflr e | o,caknidn gweadtr et h
trading expensing for the loss of net interest

rexpenses bid that a teadeaffuhtt makeb sense @ mp

this industry?0

And then, f i nall vy, t hereds t hi
adjustment. The House Republican blueprint
moves towards a cash flow tax which is
something that is more like a consumption tax,
moving towards the model of value added tax,
but a deduction for wages is retained. So, by
retaining a deduction for wages, i t 6 s not a t

t velee addled tax, and t her eds S 0me
s | aaboutv evhethera ntigisu abgraer. adjustment
mechani sm t hat 6s i ncluded

would pass muster with the WTO. (But | will set
t tbat aside, sinee | Oon @a ot opncat por atg.

The border tax adjustment idea would exclude

receipts from exports. There would be

disallowed deductions for imports, and that

would remove the incentive for multinationals to

shift profits abroad artificially. But it also could

have some implications for importing and

exporting activities. Economists will say that

exchange rates are going to adjust, and this is all

going to kind of wash out,
uncertainty surrounding this part of the code.
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I want to close by discussing briefly the
overarching
helpful to think about these things. Why do we
impose taxes in the first place? | 6 | |
conversation with Congressional staff, and
t hey 61 Ih, weallawe ,use thieQax code to
create incentives. We use it to drive activity.o
No, we use the tax code to raise revenue. The
basic purpose of levying taxes is to raise
revenues. Being able to then change taxes and
kind of drive economic activities is something
thatdéds secondary.

So, why do we have these tax incentives? One of
the key reasons is to address externalities, for
example, to address unpriced pollution
externalities from fossil fuels. Now, historically,
in the United States, we 6 ve used
this. | t 6s ka ibackdoor @dlicy. | t & s
efficient than taxing the externality directly. If
we use a subsidy approach, then more revenues
need to be raised elsewhere to meet that fixed
revenue target. So you might have higher taxes
on labor, you might have higher income taxes,
something along those lines.

Another  externality is  learning-by-doing
knowledge spillovers. If we have an industry
t hat 6s ramping up,
investment in that industry, especially to the
extent that their learning can benefit others.

There are a couple of key challenges to using tax
subsidies in the electricity sector, and the first
one here | alluded to already. When you use the
subsidy
overall. So that runs counter to energy efficiency
objectives, and it can distort other market
signals. An d it doesnodt

externality associated with fossil fuels. You ér eabout

not pricing that directly.

Another issue, one that I think is not discussed
as much as it should be, is the fact that a lot of
taxpayers have limited tax liability, and so
theyor e i n a space
generating tax losses. Th ey donot

framewor k

scope, any ability to monetize tax incentives

idirectlyyahdisocthey tuin to taxhequitykmarketst

And that means the tax code is not a particularly

h a v eeffidieit iway of delivering Federal financial

incentives to them. | am going to close there.

Question: | think you said there was an
evergreen tax provision for solar, but not for
residential solar. Is there a size associated with
that, or any kind of descriptor other than
nonresidential?

Speaker 2: It depends on whether you file as a
business or as an individual tax payer.

Question: On your slide six, the reference to
fossil fuels, does that refers to incentives for

s u b pipelihés,e sot foo gedewting facilities or

| egavation and fracking or any of that? Is that

approach, riccsyoudr e

correct?

Speaker 2: It includes the expensing for
intangible drilling costs, percentage depletion
allowance, the ability to structure as a master
limited partnership, and some of the alternative
fuel incentives that go towards natural gas.

Question: In the House version of a border tax or
variateons on that, i electacityccansidered ¢p dve
a good or a service?

Speaker 2: | d o n & tThinds @are just not
spelled out that much. If you look at the House
proposal and what is there, it is a paragraph that
says that we will adjust taxes at the border.
reducing p

Speaker 3.

I want to start off by thanking Ashley and Bill

a d d foe giving nte lthe opporeingtya tb talk €0 you

some research
of subsidies in the power markets.

The first point here is that these subsidies that
webre talking about
Whenlt al k about subsi
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accelerate changes that are kind of inevitable in
power markets,a nd | donot
case at all.

The other thing that happens when you talk
about subsidies isthatt her ed s a
to looking at any particular subsidy, because
people think that, b e c au s e
things that are subsidized,i t 6 s no't

one subsidy without evaluating them all. But |
think what Speaker 2 showed was that this
production tax credit for wind is one of the
| argest subsi dies
markets, and what my research is saying is that

t her eds

t hat

t hi n kSo thidsléde sbows the teme pattery of eldetecity

demand in ERCOT. And this is a recurring
annual pattern of electricity demand, and why

thatodos i mportant i s becau:
| ot hayefin the @estiicisy tmarketdsdo create market
clearing prices across a

resuoringnpatterry of electiiciéyrprices that give
you theo right Bignats, so that you can supply
electricity in the amounts and when people want
it with the most efficient supply mix.

f ai

Ang eso,vte anglyrd the impac loe cther i ci ty
marketplace, | wanted to draw some curves to

itdéds also having some ehbw yduktheintetsectigngfesspply and demando r t i n g
impacts on electricity markets. And even though in ERCOT. Now, | picked 2014, because itods
t heydr e bejyoudavepcramsnided o uyear with less surplus supply than what you

that if you complete these projects before these currently have i n ERCOT,
deadl i nes, e RTC fiodb ) gearsgta t trepresentative year. Ther eds not hing wur
come.So this is a dist or tuniqug abduta201¥, camd, simiadyt, & b a g o il @ gn

to be with the marketplace for a decade or more.
looking forward.

When | look at the production tax credit on
wind, the impacts are that it suppresses
wholesale electric energy market clearing prices.
It reduces investments in efficient generating
capacity. It frequently subverts the original
intent of the subsidies, and then generates
arguments for offsetting market interventions.

In order to try and explain how | get to that
conclusion, the best way, | thought, was to give
anexample. 1 6 m using ERCO
heree. ERCOTO0s a mar ket

lot of wind. Wind there provides between 12 and
15 percent of annual generation. In some hours it
can produce as much as 50 percent of electricity.
So if we look at this pattern of subsidized wind
t hat webve seen i nt
market, we can start to understand what kind of
i mpact itoés had socAmdt
important to think of this annual, real time
pattern of wind production, because power
markets clear demand and supply in real time.
So the distortions are very much related to the
time pattern.

showing you here, | think, applies to other
markets besides ERCOT. The supply curve here
is the aggregation of power supply from rival
generators who profit-maximize by dispatching
whenever the price equals or is above their

short-run marginal costs. So it 6s a- cl assi
run marginal cost-based supply curve from an
economic textbook. No w, what 0s a i
different here is, although wind is technically
electricity supp |l vy, since -runhi s i s
mar gi nal cost dispatch kin

done is | b6vesbmeahedg wt hd:
subtracting, shifting the demand curve. So those
T a lid @enticaldireaatnee brethe demand curve
t h a that yowasaw prgviotsly, showingapeak derhand,
average demand, and minimum demand, and
then the leftward shift shown by the dotted lines
is taking the aggregate demand from customers
and subtracting out the output of wind. So now
rodu@mdl oionktiongt a¢ tERICOTI
demand curve, which is net load, and the supply
h & Ocaraer akdehis givesydu a senseethen,o f  what 6 s
the difference, in this market, of having the wind
versus not having the wind.

nt er s

In todayds first psad e | ,
that the important thing is long run efficient

on
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pricesignals,and t hat déds what wabdut$7amegavhttihgur. Tthe af-in cog for a

to focus on. And so, when we look at this, what new CT in Texas is more like $111.

do we see? We see that wind is

disproportionately in the off-peak periods. So, What we saw, then, was on-peak power prices

you can see the big shift there in that minimum that were probably a little bit lower than what

demand line, because we get more wind in the they need to be to support the CT. Now, it may

off-peak period and when you look at what is it be that we still had a little bit of surplus supply

doing to the market clearing price of electricity, in 2014. 1 't 6s not u -peakspricas| t hat
you can see it makes a big difference, even donét support the |l ong run
thoughther e s not a liventthe of peaker, whi pbak.s Gvhy youobdbve go
shape of the supply curve, a little bit of a market interventions like capacity markets, or, in

movement at peak demand can lead to a pretty the case of Texas, the operating reserve demand

big drop in price. | t d o e ¢ thedaveraga f f eaurve (ORDC). The ORDC takes the loss of load

price a whole lot, when you look at average probability times the value of lost load and

demand and the way it shifts over a relatively creates an additional adder to give a price signal.

flat part of the curve. And then it affects the off

peak, the minimum demand periods, quite a bit, Now, when you get rival generators competing

given the shape of the demand curve. to supply the peak load, competitive forces are

going to drive them to invest in things like
Do es this r eal | yactuaHye p r emnbined cyclewbbcauge they realize that if CTs

happening in the marketplace? Well, the average are clearing the market 16% or 20% of the time,

hourly price in ERCOT was about $36 a then youdve got a differen

megawatt hour in 2014. You can see how that market price is and variable costs. So that cash

does reflect that intersection point there, on flow from the energy market can pay for the

average. So it does kind of line up pretty well additional investment in more efficient electric

and explain the level and volatility that we saw production. Soyoubédve got a price

in competitive prices throughout the year. t hat 6s driving peopl e t o
productive, more efficient electric production

Now, the key question here is what kind of price capacity. And when rival producers are

signals these prices are presenting to the supply competing to serve that | o

side of the power business. And so, when you see most of the time, what you get is competitive

look at what you want a well-functioning forces looking at those cash flows from the

market, you want the prices to be clearing at energy market and forcing people to trade off

levels that will incent the efficient mix of some flexibility in the generating technologies

generating technologies. So, when you look at, for even greater efficiency. Soi t 6s t hi ngs |

for example, the highest prices here, you want cogen and base load coal and nuclear plants that

these highest prices to be able to support the are getting a price signal.

investment in the technology that gives you the
most efficient el ectri cSotwhat weueppect, yhenwih thah inyaonvellér e no't

going to run something a whole lot. T h a doifigs designed, unfettered competitive electric
to be a peaking unit. If youdr e goi maketplace, the uintersection of supply and
somet hing to meet | oadsdemahdaadrossyayaarésimodd produte vagylg ng t o
see more than about 20 percent of the time, you hourly price levels that drive investment into this
want the market to have price signals to build mix of generating technologies with different
some combustion turbines. In ERCOT in 2014, costs, different efficiencies, different operating
the combustion turbines ran about 16.4 percent characteristics that all together produce the
of the time. You had a realized price there of lowest total average cost to meet this recurring
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annual aggregate net load pattern. Sot hat 6 s
market result.

In that case, if it makes sense to build wind and
introduce it, we expect that y ou 6 d
economic, unsubsidized wind entry, and it
would occur when those price patterns are high
enough that during the period when the wind is
blowing and you can generate that market
clearing price, there is enough to cover the NPV
of that wind investment.

When we look at the case of Texas, and we look
at the costs and so forth, what we find is that the
unsubsidized cost of wind entry is between $38
and $100 per megawatt hour. That 6 s an
from University of Texas, Austin, back in
December of 2016. As | said, the market
clearing price, on average, is below that, and
since wind blows most off peak rather than on,
off peak, the average is $27. So, if you had an
unfettered market, y o u 6 d have
investment in wind generation in the Texas
market. And t hat doesnobt
$6.3 billion that was incurred to build the
transmission lines to these CREZ zones to make
it happen.

So, what do we see has happened in Texas?
Webdbvetbhaenwedbdve had
amount of entry. | t 6 s mor e

the unfettered marketplace would be, and for the

e followimy aatsets, a n d

prdduetion tax credit gives wind a marginal cost
of a negative $23 per megawatt hour, because
you dondét want to not
production tax credit. T h a't doesnoét

gene
refl

h a v aesousce costs. So we get a very inefficient

curtailment and adjustment of resources during
the off-peak period. So we end up with a less
than second best outcome.

What is the consequence of all of this? The
consequence is that
flows for intermediate and baseload power
plants. The suppression at off-peak times is not a
big problem,i f wedve got somethin
to fill in. So wedére worried abou
wha't weobr e se
markets around the U.S. is, we 6r e seeing
uneconomic baseload power plant retirements.

And this is a story that we see across the U.S.

We see it with nuclear units, in particular. So

youdre not even getting th

weodr e

| i trebeWwable support, which was to reduce CO2,

because, if the consequence is to prematurely

i naokeuddwe nutldareplants,0y®u end up Hile

California. Despite all the growth in renewables,
t he <LtORt eednd ssi ons havenot

And it i snot j us tLookCaa Newf or ni a.
England. This graph shows their electricity

t h ecarbenu tocprind. i V¥ite dhe Iclasurey ef the
e X p e n sMermant Yankea mucleav ktasidn in 2015, CO2

emissions went up seven percent instead of

remaining generation that the dispatchable down and now theydve got P
resourceshave to supply, webre ending up with
investment in less efficient, more expensive So webve got this perver se

generation.

Now, you could argue that this is the second-
best outcome, and that the market prices are
signaling an adjustment in the technologies on
the dispatchable side that give you the most
efficient supply, given the amount of wind that
youwant. But her ebds
not even getting the second-best solution in
Texas,because wedbve got
off-peak period that we get over generation
conditions. And at that point in time the

subsidies are suppressing the cash that supports
these baseload units, a n d i tos i ncreasi
emissions. An d i f we | ook at w I
construction to replace these premature closures,
webdbre building about two m
every megawatt of wind, and if you look at what
that means, if we close down a typical coal plant

t hWwe Gori eg cpleng with a oyjrichl enuvlear plant and replace

them with what our current replacement power

s olooks like, we aatualty dncreasen COR émasdions

with that wind and gas combination to replace
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the closure of baseload coal and nuclear in these
proportions.

So the bottom line here is't hat
subsidies that really undermine the efficient
outcome in power markets, and the situation is
likely to be undermining the political support for
markets in general and creating a terrific need
for subsidies to counteract the distortions of the
subsidies that have been introduced into these
markets, a n d it os a
slippery slope that we seem to be going down.

Question: Does it make any difference whether
theredos a
analysis that you presented?

Speaker 3: 1 think that the similarity of a Texas
market to a Northeast market makes it pretty
clear that with either the ORDC or capacity
market, the real problem in price suppression
i snot
assets we need in the mix. So, no, |
whet her
ORDOC really affects the basic argument here.

Question: Can you just clarify, what other 1SO
services are you looking for that are missing?

Speaker 3: What | & m
price signals in a marketplace to signal
investment in the most efficient mix of
generating resources to give people the
electricity they want when they want it in the
most efficient way. So if we suppress the prices

we bdve

very,

S a yadt yog waiit s

there some point (like 30 percent wind?) in
which that becomes a carbon positive story, if
we have sufficient renewables?

got

Speaker 3: Yes. With the coal plant and typical
nuke plant, the breakeven was around 30 percent
wind.

Question: You showed data from in-state
generation in California and made the point that
@mir ys i cooonmpnidosedtroe®d kfi anldl of a
to oranges comparison, because the RPS applies
to total procurement form the utilities. Do you
have a sense for how emissions of imported plus

c a p arctérms pf thena r kie-dtate gemerationchdve changed over the same

time interval?

Speaker 3: Yes. So that data that | showed you is
from CARB (the California Air Resources
Board) about in-state generation. And what 6s
interesting is, as renewables have increased

i nvest me iitisthd other p e athrough time,asstad Bas gas.generation. So, over
donot
y 0 u acityemarlgtoor an a

tthe pash 2 years or so, gas went from being 50
cpargent of in-state generation to 60 percent. So,
when you close down San Onofre, and replace it
with gas and renewables, your CO2 emissions

go up.

As far as out-of-state generation imported to

t Qalifornia, CO2 emissions have gone down,
largely due to the shale gas revolution creating a
substitution of gas for coal. CARB does some
pretty squirrely accounting things to come up
with the CO2 content of imported electricity. So
it d oe s notyou & reladlelindicata,i v e

across all the hours, butwe 6 ve got a mbut hbasinallys mll of the CO2 emissions

like a capacity market (and, i f youo6l | r eedogionbierr , Cal i fornia that we
the capacity price is typically a net CONE price, t he past dozen year s com
so ités cost of the newhempernyedf catpgpedkeergf | ¢ehe t

contribution from the energy market), we 6 v e
a mechanism such that w e 0 r evorriecbabout
investment in reliability as much as we are
investment in efficiency.

Question: Is there an easy way to understand
where the breakeven wouldbe? Yo u 6 v e
percent wind there and an 80 percent gas mix. Is

abob®m2@Qoing

g ddppened inside of the state.

Speaker 4.

Let me also begin by thanking Bill and Ashley

for the kind invite. My remarks, | think, may be

a useful addendumt o Speaker .306s <co
to present a cas
of the investment tax credit (ITC) in particular,

54



but also the impact of accelerated depreciation,
in terms of how it has led to the formation and
success of the residential business model for
solar PV.

To begin,wedr e in a
secular growth in solar, and of course in wind,
across the country. Unlike almost any other
ener gy t ec hnol o teshnical
efficiency is scale invariant. So, this provides us,
then, with a pathway for deploying generation at
all scales effectively. That is, solar PV is equally
functional at all scales from a technical point of
view, though there are economies of scale to
consider. An d
course, in the growth of DERs. The net of all of
this is that, today, about 60 percent of our PV
capacity is captured in a relatively small number
of large utility-scale, ground-mounted facilities.
And then the balance is more or less evenly split
across larger commercial rooftop-type facilities
and individual residential facilities.

And, of course, that growth in capacity has led
to very, very strong growth in generation.
Surprisingly enough, we have four states now
where more than six percent of total generation
is coming from solar, with California in the
vanguard. Obviously, Hawaii and Vermont are
significantly smaller states, but nonetheless we
are seeing these numbers creep up. And even in
my own state, in Massachusetts, we 6 v e
robust growth. And these levels, particularly the
California level of penetration, are leading to a
range of challenges for the system, technically
and in terms of integration, and so on.

And this high penetration of solar is leading to
exactly some of the challenges that Speaker 2
was speaking about with respect to the market
impact. Over the past couple of months, the
actual value of solar generation on the wholesale
market in California was under $20 per
megawatt hour. And that was putting a lot of the
gas units there into a position where they were
running at negative prices for a few hours in the
middle of the day to avoid the startup cost of

period

(0]

t hat 6s pliyeg,iomni nMihetydr e

coming back on in the afternoon. So this is the
st ory tgntmbe & sncregsmg challenge
for the wholesale markets.

|l Om going to focus

webidentiad space. 6 Thexe aree soimen galient

takeaways that are beginning to emerge about
the future. First and foremost, we 6 r @poird t
today wherePthéré are over a million individual
rooftop systems, mainly residential systems, in
the United States. And | think what this has done
is, it has revealed that residential customers are
quite smart in many instances where they see
value for money from their own perspective.

for money is coming from a range of topics that
webre discussing

The value of the energy or the cost of the
technology itself is slightly removed, in some
instances. Butwh at 6 s i
particularly on the residential side, is that it
reveals the fact that solar is not one homogenous
business. We have bookends here, and on one
end we have the utility-scale business, where in
California, for example, you have a kind of a
monopoly arrangement. Large utilities procuring
large volumes of solar energy. And actually
what we see in that respect is that the pricing of
PPAs that are being signed is really very
reflective of the costs of the physical plant

s e agljusted for the subsidies and so on, that are in
very

place. And, frankly,i t 6s not a

to be a developer in that space.

By contrast, the residential business is more

mo s t

her e.

mportant

of

wi | | i nAgd thatovalus ei ze o

abo

go

nuanced. First and foremost,t her e 6 sry asy mme

in information  between consumers and
developers. And t hlse a differsnt kind of
pricing benchmark for consumers. And that has
led to the emergence of the residential business
leveraging what we term fivalue pricing.0 So,
effectively, t h e y 0 rng youosdlar emargy in
a manner that feels like value to you relative to,
for example, your incumbent utility rate. And a
range of players in the market, although a
surprisingly small number, really, have actually
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been able to seize on this and drive forward in
delivering these products at scale in a manner
that is leading to some interesting financial
innovation.

Now, from a consumer point of view, and from
the point of view of somebody who thinks that
certainly DERs do add wvalue in certain
instances, | think this is a very interesting
development, because the innovations that
companies like Solar City, Vivint, and Sunrun
have made, particularly in terms of their lease
and PPA products, is something that has
effectively democratized residential scale solar.
They have come up with a mechanism for
getting units on
there was a major hurdle in terms of the capital
cost, and also in terms of things like monetizing
the tax credits. That Federal ITC was not
something that maybe as many of these
constituents would have been able to use,
previously. And these new models helped to
address that need for monetization in a pretty
clean manner.

One thing, though, that | do like to highlight
here is that, as | said, t h e a sarfrisingly small
number of players driving this forward. There is
quite a dominant presence now by three players,
and that raises some questions about just exactly
how competitive this market is. One thing to
bear in mind at this point is the role of this
market in, for example, monetizing the tax
credit. Developing a product to monetize the
ITC based on individual residential systems
ultimately requires you to be able to develop a
portfolio of thousands of projects before you can
go to the tax equity market. You really need
maybe 50, more like a 100 million dollars at
least in order for there to be a viable deal in that
respect.

And so what w eeben éhough
thereds a | ot of
in this mar ket , etofureher

competition, even in the residential market,
because only a small number of players are

actually able to build a large enough portfolio to
be able to go and to monetize that tax credit.

To talk a little bit just about the economics of
solar in general, first and foremost, there have
been tremendous reductions in the capital costs,
and at the utility scale, that has actually been
reflected in the PPA pricing. And wed raethe
point today where in certain markets PPAs are
selling for less than $40 per megawatt hour,
perhaps closer to $30 per megawatt hour now, in
certain instances, after subsidies of course.

Very curiously, though, if we step away from
this utility dynamic, and we reflect on the

itobs guite difficul
trend, but if we look at the system pricing that
has been reported across some of the bigger
markets, you do not see the same decline over
the past couple of years. In Massachusetts, for
exampl e, we obdve seen
reported price of residential-scale PV systems
since 2012 or 2013, even though there have
absolutely been significant gains, and t
being reported by installers, in terms of reduced
cost of materials, and so on.

Much of this is being driven by the fact that
theyore
Il 6dm going
important in terms of the overall nature of their
business.

So, this is the story. You find an individual
whobds paying a
you offer them some price for a PPA or a lease
that leads to some price for PV, typically 15
percent below the incumbent. And then there
might be some escalator going forward. The
typical escalator is somewhere between two and
three percent. And this is the model upon which

e e nall iofsthes¢ lIrased are built. And, of course,
i nn o v adssociated wighrihet leasedsra @resentovatupthat i t 1 o n
e 0 s flowscfrionu thel lihkage back to wihatdtHe utility

rate is. So what these residential installers have
been able to do is they have been able to
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decouple the price of solar from the cost of
solar, and t hat 6 s Thatuhast net
occurred at the utility scale.

Now, why is decoupling the price from the cost
so useful? Wel we 6 r e tal ki ng
where the main federal subsidy is a tax credit,
and in order to calculate your tax credit you need
to establish the cost basis for the tax credit. And
in a situation where you or | would have bought
a system, for example, well, then the invoice
price would have represented more or less the
cost basiss But whet her youbd
or youodr e sferlexanptegthings
become a little bit opaque,a n d
as to exactly how do we establish the cost basis
for tax credit? Is it the cost of the bits and pieces
we put together ,with some reasonable markup
for return, or is it something else? Perhaps the
net present value of my lease, which is by the
way linked to the local utility rate.

As it happens, we see a quite considerable
deviation in the subsidy that you can achieve,
dependent upon the approach that you take for
establishing the cost basis for your system. In a
nut shel |, i f youodr e
value of that lease is greater than about 63
percent of the actual capital cost of the system,
then you will establish a cost basis for ITC
purposes that will yield you greater than 30
percent effective subsidy. And, as it happens, if
you took an unsubsidized cost for a residential
system that was about $3.25 per watt, and you
ran it through the cost-based method and you
calcul ated t he thafTs@tem
would yield about $1.25 of net subsidy per watt.
By contrast, if you take the exact same system
and the exact same lease, but you run it through
that different accounting mechanism, the
subsidy will be closer to $1.85. T h a tuiiesa
significant increase, 50 percent almost, in terms
of the total subsi dy
without doing anything different at all, really.

One of the most important reasons why that
subsidy becomes really important for these

t her eds

business models, particularly in terms of
u s sidpantihg. their growth, is that leasing rooftop
solar systems is a terrible business. Basically, if
you look at the asymmetry that this business
places on your balance sheet, you recognize very

abouitchkiny i whhystirtybs Yoaudbtrer ri b

investing a lot of capital up front, and you have
to wait 30 years, 25 years, certainly, to see that
paid back. So, in this kind of contemporary
business model, with all of these leases, where
the real cash flow comes from is the
monetization of the ITC.
re | easing a system
P PJast to kind of reflect on some of these numbers,
af gquwesttioomk Sol ar Ci
plan, at that point, investment was somewhere
between 650 and 750 million dollars. Their
portfolio was yielding 17 million dollars of free
cash flow from that activity. S o , t hat
great business, right? And you need to step back,
and you need to think about other mechanisms
for yielding cash to keep that growing, along
with going to the capital markets, obviously, and
t hat 6s why this mec hani
important.

tyos

~

0s no

S

a b | Now, taofewstleirgd aboat thise @hss ewholeh er e t
concept of the lease, and this value amplification
which is possible, that works really well in states
where you can sell more expensive leases. But
for these businesses to continue growing,t hey 6 r e
going to have to expand into other markets,
markets where utility rates are lower, and so on.
And wha't w e Othaie witkire #is
market today, the players in that space recognize
y 0 uth sue fthemsetlres dlréady.t They see that this
mechanism with the ITC is no longer going to be
able to support their growth needs, a n d t
transitioning away to other mechanisms in terms
of moving this kind of asset off balance sheet
and looking to support their growth.

ng [

heyodre

Thatt mgvemend r wwardsb lasset t lmck y i el d
securitization is very simply an analog to
mortgage securities, and | think this is a very
interesting next step for the sector. Th ey &6 r e
moving towards increased financingd loans, and

a l
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so on. | think one thing
thisasset-bh acked model i s
tobackupthecontractt And | 6 m not

entirely flippant here. The only asset that you
have is the good credit of your customer,
because thereds
rooftop. A sol ar system
immediately obsolete, because tomorrow is
going to be that little bit more efficient or that
little bit lower cost. Sowe 6 | |
this plays out. There have been six of these
offerings at least. | t d&ilba smsall market. But,
as | said, I think i
had kind of been innovating their way through
their nascency and looking to develop a more
sustainable model.

Just some final comments, stepping all the way
back to the whole issue about what the subsidies
are for in the first place. The ITC, I believe, is
very flawed, in the solar sense, because we have
this asymmetry in the costs of small-scale
systems relative to large-scale systems, which
means that in terms of the output, in terms of
solar megawatt hours, utility-scale facilities are
much, much more efficient. And, certainly,
twice as efficient from a taxpayer dollar
perspective. And when you include this
amplification of the subsidy with this value
pricing mechanism, maybe three times more
efficient. And so | think we have to look at this
kind of mechanism, learn from it, and who
knows how things are going to evolve going
forward, but | think that we have to try to avoid
some of the pitfalls that we have seen emerging
from this particular mechanism, for this
particular technology, over the past few years.

Question: Is the tax advantage, the ITC for
leasing versus selling the facilities, is that
something that was written into the tax code
when the ITC was adopted, or is that something
that has occurred because of the IRS is allowed,
I guess, a greater value proposition for the
leasing arrangements?

have

t hSpebkér ¢: ThanHhase Ir tlank, ternergeyl simpbyo u t
t h ebdcaus¢ ewy rineodative acountants stethese
t deyeloperg havte seen tha this is an opportunity
and have explored that space successfully. |

should add, by the way, that t her e d s an

not hi n dnteresting issueehereobetveeen thef IRSoand thae h e
t h at ®reasury. Bospeopld at tiee dreaduryg atedopking s

into this valuation issue at the moment, because
they were involved on the cash grant, obviously,
t @nd theee és sorheditigation ongoing with respect
to cash grants that were offered based on some
of these mechanisms. But the IRS does not delve

t O sintotlEsftopicetremendousty. of how t hat se
General Discussion
Question 1 Thereds a serites of (

come to me in terms of what the subsidies

picture should mean. And the question | have is,

how should we respond to that? And I have four

alternatives, a nd | j ust want to g
view on these. The first one | call the fithrow up
your handso solution. So, | lookat Speak er
list of subsidies. Subsidies are everywhere. You
coul d responQlet o vikons
should we, particularly people like myself who
worry about market design and the health of
these markets, how should we respond? And the
end view in this first option is Ado nothing.o t b s
too hard.

16s

itto.udg h

A second way you can imagine responding
woul d be hereoare slamgnis of fihd
design of these subsidies in the markets which
you could try to alter so as to do the same things,
but do it in a different way, so that it was less
damaging to the markets.0 A good example
would be the production tax credit for wind. If
the production tax credit was a credit for
offering the wind as opposed to dispatching the
wind, then the marginal offer would be zero
dollars, not minus $23, per megawatt hour, then
you woul dn distuptignethat happed. t he d
Andsoyoudd have thaveemloiohcent i v
wi nd, but you woul dnot hat
distort the operations to the rest of the market.
So there are things like that you could imagine
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fixing, and | have a short list of such things. So,
t hat GadaptmalkeisO appr oach

T h e radhédspolicy, which I will name after
Speaker 2 on
policy
unfair, and our job in market design is to
counteract the effect of the subsidies to make
sure that t hey d camdédve
go to an alternative world in which we get prices
and markets and so forth that are efficient
according to some standard, and we 6 v
the effect of these subsidies. And you can
imagine doing that. There are ways to do that.

And then the fourth approach is fidouble down.o
So, if youbve got
my subsidy,and | 6 m going t
subsidies for everybody to counteract the effect,
but I do it through the subsidy mechanism, and
this is where Joe B o wr i signiers in the
latest Market Monitoring Report that subsidies
are contagious comes to mind. If somebody
wants one, then everybody else wants it, and
should we be doing that? How should we think
about this? What is the policy response? Should
we just throw up our hands? Should we try to
modify things to make the subsidies less
damaging, but working as well? Should we try
to counteract them? Or should we all get on the
subsidy train?

Respondent 1: | think I will choose option two,
at least as an opening point. We have modified
designs of various policies, wh et her

incentives,orwh et her itds
incentives that | talked about earlier. We
always do it for the right reasons, a n d

always do it properly, but it allows us to play
around with different things. If you think about
the Energy Policy Act of 2005, at that point we
were worried about running out of natural gas,
so we created Federal siting authority for LNG
terminals. There were going to be import
terminals so we could import lots of natural gas,
which, of course, two years later, we realized we
did not need to do. But now we have that

we

t IS0 tisis isihe r n i
wh e r ehis ig @wampletsha vy ,

e

your

(0]

hurt

legislation, right, that was passed for one reason,
and now
terminals, right? And those are getting through
much more quickly (even though it may not be
quigkOesougip fomae Ibt of people) than they
wdilild have been
in policy to create more clear Federal siting
authority there.
anybody el se
So | think we can improve on certain areas. In
the morning session there was talk about how
uintdéosn e n o't al |l
industry is moving in the right direction. We still
have a lot of problems, many of which we talked
about on this panel, with some of these designs,
but some of these policies have resulted in good

i f ngewe

@he @lestrica n d

i t dpatentibllg, fonegportu s e d

di dn

gl

teingsbhappeding., T hhedyn® vgeo i nige atoe dj e O t

nhéngs ¢hat sreunmigat nolvieve gnecipated. So |
guess | O stick gith ioptiog two for the
moment.

Respondent 2: | think the first thing that needs to
be done is to inform people about just how
poorly these subsidy approaches are working,
because i f peopl e
progress with these things, then we & r e
continue to have the kind of distortions and
ineffective and
seen. So | think we have to dispel these illusions
that these things are working. When people
think that the subsidies are good proxy for
putting a charge on CO2 emi ssi
wrong, because these subsidies are picking
winners, and youd det an enormously different

i t @sslt if weahad put a price on carbon than with
s 0 me these fseledtett &chnplogiespsebsidieyy So you
d o n & tan expose the problems here and bring people
d caround to the idea that this is so complicated,

and the only way to get to where we need to go

A

is to put a price on CO2 emissions. That 6 s

best of all possible worlds. And, short of that, |
think we end up in this messy competition for
offsetting accommodations, because we created
a big mess for ourselves.

Respondent 3: 1 6 m
one, actually, but only in the context of the

59

t hi
going

ons

i n c d¢haose eption t o

n k

expensi ve

t he

t
t



complexity that | 6ve
solar story, in particular. Take your hometown,
Belmont, for example. A colleague, Jake Covey,
wasi nvol ved in trying t
municipal system ought to better compensate for
rooftop solar, and it just descended into a kind of
bitter rivalry amongst the townsfolk. For some

of these technologies, particularly at the
distributed level, the need for education, as you
said, Respondent 2, is really, really profound.

And | think we have to begin to try and move in

that direction. An d thereds St
pushback. But I think the practical path forward

is at least to start with your second option, and |
think there needs to be some alignment with
respect to what exactly is the purpose of these
subsidies. | think, in particular, looking at that
solar versus wind story, obviously, the PTC has
caused problems, but in the solar instance we
dondét even i ncrighttThe Wb at
incentive for bui | di ng sol ar
you anything about actually operating those
solar plants. And then it also offers three times
the subsidy for a system (distributed solar) that
produces exactly the same product as utility-
scale solar, typically in a less efficient manner,
actually, because your distributed units are not
as well-aligned with many of the technical needs
t hat we @&ldress|Aindk farthetmore, you
might also have issues on the distribution system
to contend with. So 1 think there needs to be
some stepping back, looking at the fundamental
guestion about what we want from these
subsidies, and then, at least, making sure that
they do a reasonably good job at supporting that
objective.

Respondent 4: 1 would answer this by saying |
would offer a hybrid of number one and number
two, and | would rename it, anfpportunity for
a clean slate.0 Federal tax reform might provide
that opportunity for a clean slate, where we
could strip out all subsidies and then decide, are
there things that should be added back in, and
what should those things be? And it could be
t hat i t,orsit conld e thérenage some

(0]

s maeket fadureso thah deed tcdrrectiorr. dfowfet o p

decide, collectively, t h at thereods S 0O met
needs to be done, or there are some incentives

t hasessgedowot haet ctroevant desd , t
look at changing subsidy design, and | think a

good example of changing subsidy design to
accommodatewhat 6 s goi ng out in
Section 1603 grant in lieu of tax credit program.
When tax equity markets were weak, this was an
innovation intended to address that.
However, t hat said, when
uking tgeaax code, the tex cotleecan be a very
blunt instrument. Ther eds a | ot
Wedbre talking about
for solar create different amounts of incentive
for different types of facilities. It would be
challenging to then design a differentiating solar
investment tax credit based the type of facility.
There are complaints already about complexity
invthe taw eodte,tand then you start doing things

of n
how th

p |l likenthas amddes hat 6s elintroduci n

more complexity, a n d not

get it right.

youor e ver

Moderator: So, I going to take
moder at or prerogative
peopleares ayi ng, AWell , sobvi
having distorting effects,0 so, lest you think

there are no counter argument, let me address

the earlier comment about negative prices in
ERCOT. Speaker 3 was talking about the
problem of negative prices. IzeroGpescent of

the hours in 2016 in ERCOT, for the aggregate
hub.1't gets up to 1.5 percen
the Northh u b, but thatods where
That és not wh e orehe dthare peopl
power plants. So, are we really that concerned
about one percent of the hours for a tax credit
t hat 6s already been
Moreover, gas prices still set the price just about
all the time. Sometimes coal sets the price, but
not wind. Therebds a bunch
here. How often does wind set the price in your
RTO? Anybody seen it? OK. Yeah, so, you
know, maybe i Andd of thdsea ppened
negative prices, itd s al most $Werver bel

6 m
0s h

O U S

phas

of RT

60



A

to $23, which is what you think itis. | t 6 s
always in the single digits--like zero dollars to
five dollars negative.

a l

Soi t 6 s n o tsactuallyrsattingPn@ [ice.
| t idfra-marginal supply coming in there. How
many economists would be surprised that adding
supply to a market reduces prices? Adding
supply to a market does lower prices, guys.
That 0 ®olicpomakers are choosing to add
certain supplies to the market, and sometimes
that lowers prices, s o t h tnd diswrtiom o
unless you think there is no externality out there
to be addressed. Sot hat 6 s not it.

Moreover,t 0
nuclear plant closures, when the companies
themselves say its gas prices in their financial
filimgts@&s a contliriaghd
prices. Look, flat load, low gas prices, they hurt
everybody, OK? And nuclear plants are clearly
facing that problem.

So, if we could stipulate that there are some

incentives that are designed better than others,

then, yes, | et 6s have t he
and answer the four questions. | put myself in

the nothing, the camp that says that the

wholesale power markets are residual markets in

states, and utilities make choices. You may not

like the choices, and you can argue with the

state, and certainly we do, about some of these

choices, but
market, supply and demand is what it is out
there, and they should be efficiently trading
among parties in that market.

Respondent 1: One more thing to think about on

t his topic i s whet
conversation in terms of competing and
conflicting policies. Is this a federal

conversation or a state conversation? Because |
think our answers have all been at the federal
level, but if we move to the state level, | think
we may have different answers to those
questions. There are different issues. There are
certainly going to be conflicts between the

al | e thePTQ chusingthei t 6

ct iwenbvieheg et

nverisus states. Isthat OK? We 6 ve <cert ainly
that play out with regard to California and some

of their policiesss. Ther ebs a uni que
circumstances there. Also, is the state

restructured or not? We 6 v e mostly b e
assuming restructured states, but these questions

play out differently, wh et her weodre t al k
nucl ear , wh e ich about wime 6 r e t a

depending on the design at the state level, too.

Respondent 2: On the point about the percentage
of time that you have negative prices, negative
prices are very extreme example of the price
di stortion thatos [
many intermittent renewables into the mix that
syou get this serious mismatch between demand
and supply. | tried to use a concrete example
with real data from ERCOT to show you that
pr.i Theat s udpopersensosti
necessarily mean you get to negative prices, but

prices are substantially lower across all the hours

in ERCOT, because of the subsidized

introduction of wind. Now, of course, if you
mandate additional suppl vy,
lower prices. That 6s not t he same

ntroduc

b cost. aface we have to veengmben ta isubsidy

doesnoét | oltwskifts tha cosefroma s t .

power bill over to a tax expenditure. So, when

we mandate and subsidize renewables, we are

adding more expensive supply than would be the

case if you didnWehavdhave t h
to pay for those subsidies, and the remaining

tlee nwhaesaley o u Genezationiismow produced less efficiently. And

when you shift the cost away from a power bill,

wedre giving consumers a d
aswel,and youbére going to ge
investment because of the effect of the subsidy.

h e r And wi¢hGregaed to theanuclean §lings,t ithyous

read what people have said, they also tell about
the distortions in the power markets. And if you
think these distorted markets are giving us a
valid market test, and if you think the problem is
really low natural gas prices, look at the market
results for competitive natural gas-fired
generators. The past year, they lost over 40
percent of their market valuations. They are not
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winning with their competitive advantage of low
gas prices. They are all suffering price
suppression in the marketplace.

Moderator: Low prices hurt every supplier.

Question 2 There are so many different ways to
take this. On the residual market, this is always
something that | struggle with. How much of a
residual market do you have to have, before it

lifetime. And forget 2030. Somebody earlier
made a point about

coal to gas, which you can get to really easily.
The challenge is how do you get beyond the coal
to gas switching, and if what we do is simply
build another generation of combined cycles,
which 1 think is where any kind of reasonable
carbon tax or sort of short term policy
prescription is going to take us, then those assets

just goes away? So, 10 percent, all right. Y o u 6 v e become the next generation of stranded assets

still got 90 percent in the wholesale market. 20
percent ,
get to 50, 60, 70 percent reserved to specific
technologies, | donot know
market left anymore. And certainly | think
ERCOT is seeing that. You | ust
percent of the market be wind and expect to
have prices that mean anything. But
actually not my question. My question --

Respondent 1: Actually before you go on,
ERCOT is not 30 percent renewables right now.
It 6s
California and Hawaii
mandating 50 percent or
renewables. It is hard to imagine, i f
right now, 12 percent of your supply coming

where people are
100 percent

y ou 0 v e Wken you |

t hat

i n Atnlde wtederes .got

y 0y 6 v ethe@gneweris,y o u

when they are no longer carbon viable in that
040 tim&frame. e yow rave any thoughts on
that?

you have a

Respondent 1: Yes. | think that to answer the

c a n Oetrlierhy@estion ab&itthow we should respond, |
ggest
t h a thé shere are too many people that think they

think that the ©bi
know what the answer is, which is why they
pick things to subsidize and mandate
percentages and so forth, and if you put a price
on CO2 emi ssi ons, I
putprised] & what theiadtual least-cost pathway is
to carbon reductions. Bec au s e
analysis for the United States, and it ends up that
dondét el i mi

use. To get to the kind of two degree targets that

from wind, a n d in some hours wetvde 5 alrdmdavablpseam pap of the
and if you go from 12%t020%, youbve getldaysn, but theyodre
when youbve got e nand mo uasyouryetteydburgoats. cur t ai |
webre going to see it this spring in Cal

which is in a similar situation. Wind and solar
make up about mid-teens of their generation,
and theyoére going to
because of t his
been created.

Questioner: So, the question | actually have is
slightly different, slightly more forward-looking
and independent of the market, but, Speaker 3,
your graph makes me think that we need to go
directly from coal to clean without the
intermediate coal to gas step. And that kind of
resonated with me, because when | look and
think about building new gas today, a new gas
combinedcycl eds goi ng-yetro

One of the biggest things you can do here is to
confront people with the actual cost of these

h a @02 eneissiany: @ooswmer respansed ta higheme nt s
mi s mat qtices aré fari msore dffecsivie dhant rateepayer t hat 6 s

funded efficiency programs. So, the answer is
actually quite different, and the whole argument
for a carbon price, one of the most compelling
things about it is, we  d bame&ad agree on
what the least-cost solution is. If you put a price
on carbon, the market will move us to that.

Question 3 | find this conversation fascinating
for a couple of reasons. One is, you all still
assume that climate change matters, which is an
h iateresting aassu@pdign at 4h@& point. But also,
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what I think wedre
di fferent kind of
talking about. You 6 v e
policy, which has been company neutral and
somewhat location neutral. Wh a t
now with the nuclear, isthati t 6 s
specific. We 6r e onl vy
companies Ther eds no

So maybe we
| east
everyone to compete forit. We 6 r e
very different kind of animal here. I t 0 s
jobs. 1 t s to
very particular small companies, where nobody
can come in and compete. And the question is, if
thisisgoingtobean ongoi ng
(and 1 hate to do this with Bill Hogan sitting
here), maybe LMP is not the ideal way to
continue this market. Because LMP
reward these investments that are 20 and 30 year
investments, right? At this point, with an LMP
wor | d, i f
the next day and you kick somebody else out,
because
make a 20, 30-year investment with technology
changing the way it is?

So I 6m asking
how, in light of all this, thewo r | d
di fferent t han t he
Would any of your responses to the earlier
guestion change with this in mind?

y 0 u abbub

Respondent 1: | think you raise a very
interesting point. This is a very knotty ongoing
problem, so where are we likely to head? My
fear is that you can
this, which is that these distortions in the
marketplace are serious, and they 6 r e

worse. The response is ad hoc, so when
somebody looks at the Kewaunee Nuclear Plant,
for
this thing running for 55 year. The market& only
givingit40.1 t 6s a
we O rieg toglose it, and nowwe 0 r e

weobdr e
very

d o n Ody, but at k e
t h e Mheré was the abfity foi ¢ y .end up re-regulating the electricity industry
deal i nthroughi widaspread contracting. An d t

keapdai tt @

wedr e siaryiingl, 6 eit ll s
0 n epeopjeocaupdiace esignat t@ IcHarigen wghen dhbiro u t .

exampl e, eegwedoult Keep y

perfectly
g o i 1ang plaht-epecific incentive. Is that latter thing a
have to build CTs to replace its capacity. | t 6 s

f a c iunegpnoraid. Od yidhi gs andpyouigat dn adiha
S u b sarradggmentt tio gomeventy sometbing ethat by@ie n
been ederall ki kngw i imecandmic.fSo, there, you 6 v e

solid rationale for the kind of New York, Illinois
lind efi payment schemes, because we know

cpemapuralyn glosing these nuclear plants is a
t al ki ndstortet butcome and it inakes sense to keep
compet i themaumning.r i vi ng it

\&herandd wecknd sp wvithsall this? We probably

Whereewe end up on all this, because the other

tbtizing thah happens here is we put so much of this

renewable generation in, and if you want the
markettosolve your
And sot hat 6s what
wasnodt an

fi bok, prices are really all over the place. | want
choice. | want competition.0 People thought that

y 0 u 0, ,rya come itb e t tifewe mgvednte maekdtsotirat were driven by

customer demand, the markets would force

i t 0 sAncesbd who woule n t , suppliergth affigient and low-cost supply. The
got

problem that weodve
instead of a demand-driven marketplace, a
supply-driven marketplace. We 6 ve got

s tmanpateshom the kenewahled that now paokle are
t he

use

toaster is going to toast their toast.0 And that
doesnodt
support markets that are trying to use price to
make a supply-driven solution and reshape when
they get to consume their electricity. So | think
this is going to erode the support for the

substitution of regulated contracts for the market

g e twillib@ gncreasingly, the reality that we face

going forward, unfortunately.

s logeratorfi &nybody else want to comment?

The question is about whether it is different to
fiave a rearketrbasedlinee@tive veysus acontpany
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new ani mal
one more on a long line of incentives?

Respondent 2: To me, it seems sort of similar.
Here weodore talking
particular states, with those statesd markets, that
theybébve designed, t hey
conjunction with the production tax credit and

t hat 6 sorjusht e g@OR in ¢cha dbsenge ofdall theseesubsidirst you

gettheresul t that youdre after
Question: Ri ght , but t haSpb,6 s not
a b o u the quedian Is what do wk do m thd meantime?s t h at

Rebponuedttl: Wb f kK anhyimeanan dei t i
happening in some places around the world. In

everything else. Soi t doesndt , sawor kwestem @anadafytehey d6ve put on a cal
we have a backdoor fix, and it really is kind of a And you have to think, is there a window of
backdoor reregulation. opportunity to try to do this? If the current
Trump administration wants to increase military
Question: Ar e you sayi ngThei t dpendirg),niricrease Wifvastrkc®ire spending, cut
RTO is saying these units can retire and there the tax rates, and not move the deficit up, maybe
will be no reliability problem. Wh a t i s i tthote holdt ghasd Republicans that put the
not working? proposal out about a month and a half ago that a
carbon tax would be approp
Moderator:1 t 6 s mor e cost !l y. a window of opportunity here such that the
politics can come together and get us partway
Respondent 2: We | | but then t Hownm eh@ssroad. h@herwise, h this is too
problem of, if yo u 6 r e alt odi this aarlgon- complicated, and we d v e hgwdencet oo mu.
free electricity off, there are concerns about that. that these command and control approaches
simply arendét working.
So, the question is, what do you do about it? At
least a couple of states have tried to do a short- Question 4 | wanted to ask about ZECs and the
term fix. Is that bad? For some in the industry, nuclear subsidy programs, because | do think
sure it is. For others, not so much. Overall, we 6 r e they really changed the conversation. And they
trying to figure out whether this is the best wer enot addressed too heay
choice, goingforward. 1 t 6 s not i dealtalks. | agree with the state
made that this is kind of a supply-driven crisis.
Moderator: Well, there are different views, And, usually, when you have too much supply in
apparently, on whether these are definitely a market, what you see is consolidation,
economic. Was there any reason not to support bankruptcy sometimes, retirement of assets,
an open bidding process? If you have a half right? We 6 r e s e e i n gniningtright i n c
billion dollars to spend, put it out for bid. Would now. A colleague of mine, Frank Wolak, likes to
you object if you thi nk i t 6-e0st t h eay thab what we really have is a thermal
solution? Then everybody should win, right? retirement problem in the power sector, and the
challenge that occurs whenever a sector is in
Respondent 1: Bidding for what? crisis (you saw this in the banking sector, right)
of allocating losses. And what wedre see
Moderator: For that carbon-free electricity that pushback against allocation of losses in a
they fear losing. particular way to shrink the supply.
Respondent 1: Yes, | think that any approach Respondent 1: There is a perception that the
that is technology neutral is a better approach problem is low gas prices, not market
than these technology specific picking-winner distortions, whi ch i s why | t hink

subsidies. So, essentially, if you put a charge on

to appreciate that the testable hypotheses there
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is, are there winning competitive gas-fired

suppliers out there? And the answer is, no. It 6 s

not t hat youodve got
driving these other guys into bankruptcy. Last
week | was over in Germany. They went on this
enormous subsidized renewables kick. They
cratered the market prices and drove their retail
electricity prices through the roof. Their CO2
emissions in the power sector have gone up, and
the existing players have gone bankrupt and
have had to reorganize by breaking themselves

changes a problem, and want to establish that we
need to meet certain targets. But the problem

g anwrgesgvbey the polvey mmakers waitly shoratimel

frames, two, maybe six year terms, start to want
to make decisions where their impact is seen
now.

In Massachusetts, we have our new Governor
Baker, who wants to pass a bill for offshore
wind, because Rhode Island got theirs. And what
drives things like that is policy makers wanting

up. to do things. And | Ged with geaple fkom
New England. They say, ¢élwW we candt ti ¢

Question 5 I just want to follow up on some of | egi s haads.wArnedd st hat 6s true, b
the things that were said earlier about the send them the message that
subsidies. Part of the problem with respect to the causing real problems. Maybe not for you, but

cost is not only that we end up paying for things for the state and for the next round of people.

such as the nuclear subsidies, but that a classical And thatoés the 1diteadiog t hat
moral hazard problem emerges. Once the push back on. A lot of this is being driven at the

feeding trough is there, you want to get your bid state level. We make this choice between letting

in, and so some of what we see across the region the market do it. In New England, we 6 r e not

is that the hard part now is to scratch our heads even relying on RPS. We 6r e relying L
and ask oursel v e s gll, whith of these procurements, going out and buying exactly

resources really need the additional subsidy to what we want. We have RGGI, and we tout it,

remain i n oper atoiAmout a n dbutthé reakityhis, e nd o M6 t rewey on it
of fear that they retire, we end up paying all of just rely on it as a tax to fund certain programs.

them, and hence the costs go up. The next risk in Butwe d o n 6 t polyanakers making supply

this is that. with these rules, integration faces a decisionss. That 6s for the mar ket
world wherethe LMP6s and the capacity mar ket

prices dorred entrysbutpwe oeedt n Respondent : We 6 ve been speaking

more fast-ramping capacity, whether it be CTs,
or whether it be the newer CCs with the fast
ramping capability.

And so the question is going to be, fi Wat do we
do to get that match, if the ancillary service
mar kets arendt suffi
energ y mar ket s and
therebs a good

But | wanted to go back to something that the
moderator said about how we got here, and |
think you phrased it as, fipolicy makers want to
put supply in the market.0 And it seems to me
t hat 6s exact |l y underktaad
completely why policy makers want to establish
goals and targets, want to establish the climate

emft

chance

market, and so on, but so much of this is just
purely driven at that state level by decisions that
are leading to tremendously suboptimal
outcomes. In Massachusetts, for example,
support for solar increases as the systems get
smaller. T h a nobashelpful approach in terms

entire matter. And, frank | vy , it
there are a lot of avenues, in the short run, for
transitioning out of that other than, as was said
previously, beginning to make clearer how these
decisions are coming together to actually act

p r agamdt, @ many instances, the stated objectives

of these policy makers, and so on.
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Respondent 2: This goes back to the point that
was made about these subsidies being
contagious. The problemis,we 6 v e
production tax credit for more than a decade,
going forward. And so then people need
subsidies to counteract the effects, and so forth,
and this week in the Energy Daily there was a
story there where California gas-fired flexible
load-following generators are now making the
case that they need additional payments or else
theybdébre not going to
the backup and fill in for the intermittent
renewabl es, s lpperyvdoperok
everybody needing some kind of a deal to
counteract all these distortions, and we are
sliding down that pathway, it seems.

Moderator:1 f e el i ke
policy principle here. Joe Aldy from the Harvard
Kennedy School testified yesterday. So, he laid
out four or five policy principles. | wish | had
them, but it was something about addressing the
externality. Focusing on that. So, clearly, for
that, the first best approach would be a carbon
price. | think Speaker 3 and | agree on that.
Other principles were minimize distortion,
something like that, and make it competitive.
And it seems like the extreme opposite of that is
if you actually pick the power plant that gets a
subsidy, t hat s
the technology, well, at least any company
making that can get the subsidy, a n d
more competitive, and therefore lower cost. But
i f you donét
advocating, and pick the externality alone, and

stop there, then all sorts of other solutions that

may be cheaper than the chosen technology

could come in. And does anybody here argue

with that? Thatt hat 6 s what w,e
and absent that, we 6 r e of ki ithe wdorld of

second best? Is this a second best, or a tenth best

outcome that we have?

Question6: Some of the panelists were making
your remarks about reregulating with a whole
system of bilateral contracts. One of the longer-
term outcomes that seems most likely to me is

on

weodr e

t hat 6s

that we will have this really expensive mass of
all of these contracts, a n d it

andpeopl e wi | | I
markets.0 [LAUGHTER] An d
way back to the same thing. Bi | |

around to helpthem.He 6 | | be si
in Cape Cod, a n Hjustwcer@mbke the wheel
again. We will have lost a lot of the intellectual
capital that created this stuff to begin with. And

bevedédbl e htaue k pRURRA pighngrd

again on a much bigger scale. Likely, or not?
this s

Respondent 1: There is always a possibility,
when you say, dirHed6s what I
happen,0 that people interpret you as being in
favor of it. S o, | 6m not i n
Wwaald: But, yeg, it iseems that wenhavena \ery
unfortunate coincidence. The experience with
regulation convinced people that it was
inefficient, and we had prices that were too high
and too varied, and we went to the market, back
i n t he mi d Unfortunately,t thet
coincided with the kind of growing awareness
that climate change, global warming, is a real
problem. And so we had this convergence of a
push to the marketplace and a push to greater
and greater environmental intervention, and the
two of them have intersected to create a really

pAnceif youypicke x t rbad mmix of market forces and regulatory edicts

t hat 0 dapretty egly tesalt.
mu ¢ h
Respondent 2: Well, just to add to that, | agree

p,iacsk ytohueb with everythimg@ybugugt yaid, but not only do we

have this sort of unfortunate convergence of
markets and climate, but not everybody cares
about climate. Not every state cares, and wants
to take into account carbon or do a carbon tax,

s laml wé have Hip floppmgeat the dederal level,

a

too. Sot hat 6s why t hese,
because we have even less consensus about what
has to happen now than we did before, when
there was more a focus on lowering prices. We
might have debates over the best way to get
there, then, b u t our , w e
agreement on the premise right now in terms of
from state to state and then on a national level.
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Question 7 If you look atwh at 6 s
t he st aé¢doead. Thislisedt Iieiag done
for carbon reasons. If this were being done for

h a p p eRaspomdgnt 1: rivou do have an interesting

hypothetical.  What if, with the new
appointments at FERC, the determination was

carbon reasons. y ou woul dnot be ma&decttihrag ointl grsasonable tto | u st
certain plants, a nd you al so w imtervera inéa tmarkeb and mandate 50 percent
avoiding or ignoring the contribution that other renewables--that  the distortion in  the
fuel sources can make. marketplace is going to be so great that it can 0 t
be tolerated. You could envision some kind of
In New York, even a retail company like Direct striking reversal of curre
or NRG or anybody else who is providing a 100 to wait and see.
percent renewable retail product still has to pay
forthe ZEC.And we 6r e a begond n o \Quegtion 8 wgant to take things back a little bit
plants that are closing or have threatened to to the conversation this morning and to this idea
close or have actually put retirement notices in; of the orchestra conductor, because | think it fits
we now have plants across the entire PJM very well with this conversation, as well. It goes
footprint saying they want this subsidy, not to the idea that the load serving entity, which is
because itds new t ec hn whatovgwere talking about thie dosningthasto b e
entered into the marketplace, and not because plan a portfolio, design and put together a group
t he pl ant &s atbjustubecause o ofl resasirees that lvork best together to provide
theybr e not r ec ovapital. Bog t h sfe, reliadepasfdrdable power. And in a world
think that just proves the point about subsidies of contracts, who decides who gets the money or
being contagious. doesndét would be that | oad

Her eds t heeerybgpdy eeams 0 agree
that w e 6headed in the wrong direction. And if
contracts are
going to make this decision and make it happen?
Because right now, states can willy nilly pick
and choose subsidies and then leave everybody
else out in the cold. The PJM report issued just
today showed resources are needed for
reliability, too. S o , i f FERCOs

and provide the compensation, and the states can
selectively give some people subsidies and not
everybody, and we need to get to, unfortunately,
the contract stage, whods goi ng

happen? And what remedy do people in the
marketplace have who are left out of the party,
who are still needed, when everybody else is
getting special treatment? | t & s not

wherheo 6wedheygdikgdt ando.cewt ain t

putting together the portfolio. In the old world
we always did that under the direction of the
states, telling us that there were certain things
h i
Even the nonregulated cooperatives still were
facing some of that direction from the states. So,
having the states involved in resource decisions,
having utilities in states making choices amongst
resources, i snot a new and a S
n o tnecegsamilyng t o do it

There are, however, a lot of really bad decisions
being made about how to drive those decisions.
Sonttee Ruestiort id) faom the perspective of this
conversation, how do we decide between those
dollars that are being spent to reflect the
preference of the wholesale customer in a
1 O0Omaarnkdet2 @ hat dgaimgdatktodhe f f er en

percent. I N New Engl and we 0r erchetla meiaphor) between dugtin Bieber and

have over half the market decided by nonmarket Beethoven? If the customer wants Beethoven
mechanismsinafewyearss That 6 s t he sahdotlwe t mair ket 6s delivering
wreck thatds Saobouitf tan yhhsbpagyedgeing to be providing money outside

got a solution 1611 b u yof thehmerket foa the things that they veamt.iHowk at t h

reception. [LAUGHTER]

do we differentiate between that which is proper
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economic behavior and the subsidies that are
being decried? What are the principled
economic rules that would distinguish between
those?

Moderator: What say you? Is there any
fundamental difference between load serving
entities choosing the power they want to buy and
a state choosing to have a high percentage of
renewables?

Respondent 1: Well, I think there are a couple of
things that come into play here. One is that a
load serving entitiesd decisions affect the
broader marketplace. Look at California. Its

states and utilities to make decisions about the
kinds of resources they want,e ven i f
the resources that the market happens to be
delivering. So the question is, how do we bring
those two ideas together? | think | do have a
solution, which is an LSE-based solution. | t 6 s
one that looks at competition as open access, as
opposed to centralized markets.

t hose

Moderator: Well and it helps with the missing
money problem that there is presumably a
capacity value in those long-term contracts.

Questioner: One would think. But then, given
that we areinanin-bet ween si tuati on,

renewable requirements have got ripple effects le ft with right now is Joe
all throughout the west. Sot hi s i snét last sunamere whenf he said there are ugly

individual players being able to all do their own subsidies and not ugly. So, how do we allow the

thing, and it all coordinates properly. And if | customers to make decisions? How do we allow
understand your or i gi n asfates to bave ninfluence,lwithch somedvitat mbre | i e v e
ités true that i f p e o p priecipled diffetentiatioe etevesraugly amdsnpt t h e n
webre giving,anlde m hrad roes vghbin teehs of how they go about it?

they want, so if these are the distortions you live

with, well, t hat 6 s p arBecause fyou t h e Questoa ® Speaker 3, | find myself, after your

look at New England, and it makes sense that presentation, thinking thatt her eds actual |
people wanted renewables to reduce CO2 going on here than just the PTC and ITC for

emissions. They got the renewables, they wind. If | look at your Texas slide with the

depressed the price, they closed down nuclear supply curve and the price

units, and CO2 went up, and
want? Webve got S 0ome
happening here, and | donot
people want, a nd I donot

intended outcome, as well.

Moderator: To the questioner, are you saying
youor e
bucket? Youbr e , dayxiursg on
responsible  for resource adequacy and
procurement, and, if | understand you right,

t hat 6 s take muh of atthangeyin the gas price to have a
r e a | Imych lgrger impaet pnréce farmateruthart what
t hi yloudhies t avitk therrgvaleach af new
t hi rgds entiy,tand netavishstantlifg /our claim that

the gas units are not making money. They may
not be making the money they want to, but
wedr e stil |l rysEoemenag anew er

putthegf iyost s e lifiecoealeth préfenencan grgument, that says that
whoedydr e

doi ng OK.

So, the question becomes, where do we go from

youoOr e astabysi nwge rtyh c o mp at ihebe? Whatvdd wehdo? aVhab aredthe options?

based locational spot energy market. So you
shoulddothat,and t hat 6s f i ne,
Questioner: Right. | donodt ggeshthat
Il 6m a bi g f an oredme oPtheCs
other incentives that are out there to drive
investment. But | do think there is a role for

And | t hi nk t hoptioretérsa tabcst u a |
dhodr i mecommmprat f blve. talkelat we t
about. Some of our markets have a well-

t ofunctioming forward capacity market. The
bor ¥4B€CH capacity akeap ket 0s

for the so-called missing money, but the thing is,
about renewables, renewables have a very low
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capacity value because of their intermittent
nature.

Moderator: They are what they are. 20 percent,
15, take it.

Questioner: So, the issue of them affecting the
capacity market is not so great, but they do
affect the energy market. | donét
any issue around that, and | agree completely,
we need to price the externality, but why not a
capacity market? And Ithi nk it 6s
an ORDC-type model in the following sense.
You never know when those shortage events are
going to come. But a capacity market reduces
the value of the real option to wait on the invest
or go forward decision. And so wedr e
see very different outcomes from that. And,
because it can recover some of the so-called
missing money, and because
have that effect on the capacity market in the

way that, say, some other fossil resources would
have, o r steam resources
that help kind of get us over the hump, at least

for the PTC/ITC renewables? | mean, we 0 r e
seeing issues with nuclear and some of these
markets.

di f

I would also note that there are no retirements in
Texas in one of the slides that you put up. That

retirement Gosld itesimglyebe that r e .

the units in Texas are that much more efficient
than nuclear units and the ones that are retiring?
After all, there are approximately 100
operational nuclear units in the United States.
They canot
Garrison Keillor.

Respondent 1: A number of years ago we looked
at the ways that we see people trying to address
this missing money problem. And one of them
was that you rely on behavioral economics.
Even i f youobve got
evidence that merchant gas-fired generation is
unprofitable, you 6 r e al ways
of optimists, what people call the winners curse.

Andso,despite evidence to

renewabl

| poweresupply.\Bat,laesa rl

al [linthe wordswob o v ewormyvThat a g @ at 6 s

g o i n duild that. | thimkvpert ofathe thalende with the

going to find people that continue to invest,
based upon their bias to optimism. So, when you
have a kind of bidding under uncertainty or
investment under unc er t ai nty, t
efficient way to tease out the optimist. And what
you find, then, is that the people that invest are
typically not successful. If you look at the
transaction  prices of natural gas-fired

he ma

t hi ndévelopmient raceo€s sthe United States, the

second owners are buying stuff at about 60 cents

on the dollar. And if you look at the key natural

fae rcompetitive f generators, NRG, Calpine,

Dy n e rlaply lBack over the past 10 years.

They all went through one bankruptcy

reorganization. If you look at when they had

t heir st oc ktygcallysboetly adftar g h s , [

thgyoeimargg framobankruptcy, and then they

start to invest again, and they start to destroy

their valuation all over again.

es donot

dondét think wedve got ¢
webve got a healthy i

shoe@esndtOm not

much about reliability, because | think that the

missing money problem has got two parts. One

is inherent, which is what the ORDC and the

capacity markets fix. So | 6 m not

youdre not going to

build peakers to give you the capacity you need.

Wh a 't | 6 mabowta rsr itehdat youbdbve

imposed problem, wher e wedve <creat ec

money in market cash flows. We 6 r e goi ng t

build too many CTs. We 6 r e going to hayv

inefficient generation mix. It will be reliable, but

it will be inefficient, a n d t hat 6s

t he péadh

penal ty payimgfarthesesubsidies.

So |
t hat

wWor rif
have

my b |
t hat

Respondent 2: We have different potential
answers to these problems depending on
different policy choices, but also different
technology developments. We were able to do a

icad o mp letlwiith wingl, bedausesybuaocould build wind

fairly quickly, and the same with gas. You can

pushback on the nuclear is, y e s , itoés
whatwe have alreadlyrbaercya,u syeo uwber ec a

to p
not
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build new, we might be able to build new
di fferent t h buildghew, nuclbau
And can the new things that we build substitute
for the nuclear retirements? Whether the
incentives are to reduce carbon or to save jobs,
there at least is now more of a conversation
about what role nuclear plants play and what
technology substitutes we have for that. So, |
think there are different answers, depending on
how technology develops, and then also what we
decide to do on wvari
carbon policies or others.

Question 10 | just wanted to re-ask the earlier
question about options,
favorite answer. If | recall correctly, that was
answer number two, which is, fisubsidize better
and smarteroL et 6 s assume W
and | can speak from experience that we as an
RTO have tried to do that in New England. We
have sung the praises of carbon pricing and then
subsequently been dismissed about as quickly as
they can dismiss us.

Sol et 6s assume tthataNew
England is trying to put in place, that the states
are trying to put in place, are going to happen.
Youdonot have the
you choose option one, which is do nothing, or
do you choose option three, which is try to
counteract them, or option four, which is double
down--a n d
but

| 6 m sumeavhat thgtuniplies
Il oll |l et you all

And the more important part of the question is,
if you choose option three or option four, what is
the purpose that you are, why are you saying,
il et 6s do 0 Whatrare toh irying ®
achieve with this? Because, to me the
fundamental inefficiency has already happened.
I f youdre
inefficiency. | t 6 s not clear
another one on top of that makes the world a
better place, but that could well happen.

This is sort of the bonus round. If you choose
option one, can you tell me how to more quickly

t

but wit hout

gettothest at e of the worl d whe
wséates ¢hat arérésponsible for all contracting for

all resources? Thanks.

Respondent 1: | think that we will have these

ugly choices. If youbve got a situat

clearly distorted the marketplace, and youor e

leading to an uneconomic closure of a plant (and
I think a lot of these nuclear plants fall into this
category), you are probably better off providing

0 u the ZRGHKind of iappreach tovkdepeit rbneig, i t 6 s

rather than have it closed, because of the context

that weodre starting,off in

and webre trying to minim

censequencegstobtitk gisiogtion. But, as we said,

this is a slippery slope. You do that for the

nukes,and youdv e plgecominglmdk h e r
ttrd egdo o o sy gvihath apoatt mé?dd And

where doesitend?lt 6s not a very att

but probably one that will necessarily have to be

p e

traveled.
Quegion 11:Her eds the question
asked through the whole debate. Let 6 s as s ume
thgosabei di ght, that these p
for al | the reasons, whet h
have you. Now, her e6s t he WRyey ques
o0 Pat i o rthentisthe mymenntagkeep therh @en based on
the social cost of carbon, when, normally, when
you think of an RMR contract, i f t
decision that the market is not providing
somet hing t hat 6s needed, t

ihot i s otmee nbukna®nekrg0. perterd t 6 s

premium over the market price. 1 t 6 s -baged c 0 s t
contract,or it 6s t he Smathdget pr i
want to give up their market-based rate authority

and go to cost-based, that answers the question

of keepingthemopen.No oneds addr esse
the compensation is so great as it is, so the

distortion is even that much more.

S u b ,syioduibzdteth gc rseo met hi ng
t oRespoedenttlhotu 6a ree agteitntgi ng i nt o

now.Ifwe agree that itds bett

of compensating action to counteract this

di storti on weobdve cume at ed,
pay ment t hat youdd have t
counteract t his mar ket di
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created? T h a théfollow on to accepting the

but | d o rFéeadomtCdudusnisklookingy e

idea that weodve got S otar@eorgesSaultz awd wtber grdnddadtiies of the o n s
here. Republican Party for guidance on tax policies.

Sol &m not al l that confiden
Question 12 First off, 1 might just answer the see a carbon tax.
previous question. The reason you dondét do cost
based i s because youodl And wgtheut a carboretak, holw ylo w& dehtevee .
[LAUGHTER] those carbon reduction goals without distorting

Secondly, you can count me in the camp of
agreeing that the best way of dealing with this
would be to internalize all of the costs. But what
does that really mean? It means that our current
market is also completely distorted. And I would
al so say that i1itds t
seem in passing, in part because carbon is not
the only thing we care about. And the states are
dealing with this
policies. So, for example, nuclear plants have a
ri sk of
guantify. They also have no waste solution. So
to just say that states have to do this ideal
economic policy and if they do anything
different we will invalidate it, | think, is a very
risky way to go. And the idea that the solution is
to have the federal government invalidate the

catastrophic

the market or interfering with the market in
some fashion, whether it be ZECs, or 10 billion
dollars to keep nuclear plants running, or feed-in
tariffs that have a premium for renewable
energy, or other tools that are market distorting,
but arguably necessary to achieve what | would

0 U gangeeris the most impodtantpdlicy objectite v n i t
have?
s h e nRespohdeny 5irOe e ma ki ng t hat os im

keep in mind in this debate about carbon
f a@miskiangy reductiorhis thad the prodection taxh ar d  t
credit and the investment tax credit are not
efficient vehicles for achieving that goal. Th at 6 s
not the path that you want to take.

C

With respectto acarbontax, i t 6 sy au duree t ha
not going to get it right, in terms of setting the

statesd policy choices and force them into a level. Youbr e not going t o h a

situation where costs are not internalized seems efficient outcome. 1 t 6 s j ust too hard

very strange to me. what t hat l evel should be,
benefit to having the carbon tax, which is that it

I would tend to agree with the questioner that the raises revenues. And so when you want to raise

choice might be kind of between option one and revenues in order to keep income tax rates

options three and four. And i f wedre Bboweag, wot hsomething | ike t

three and four, t hat m ¢oca nabon taxe 16 gorerast,iifryou do somethingu at i o n

where costs are not internalized.

Question 13 Someone asked what we are trying
to achieve. What 6s our
would argue that the most important objective is
to keep the planet from warming more than two
degrees, and if the best estimates are that we
need to reduce our carbon emissions by 80
percent by 2050, or whenever it is, we should try
and do that in the most efficient way possible.
Let the market drive us to that outcome, if it
wil,.1 6 m not sure a
free market. | t 6 s consi stent

oAmg lecti ve

carbomnft we

like a feed-in tariff or some sort of other form of
subsidy, t hen youdve g aids t
elsewhere in the system to finance that subsidy.

(0] I

her e?
Questioner: | 6 m al | f,oythewag.d bon t a
j ust donot tdamahkl it Bsnk etah
got to be a plan B and | 0r

achieved without a lot of market intervention.

Respondent 1: Well, maybe everyone
assuming that the market is going to save us, and

desingrrcetsbarpéwyf eact
w itotbéhour solutibnr leted smacr ekretta, i nl y a

m
b
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but t hereods
of these other fronts.

mor e

Again, putting a lot of money into technology
development. You build taller wind turbines,
and all of a sudden you can have wind in the
Sout heast in a wayYou
expand grids. You figure out a way to get a
western grid. Maybe you get rid of some of
these barriers to long distance transmission that
exist in terms of property issues. | mean, 10
years ago, did we think that we could even
support the amount of wind we have in some of
the regional grids now without the lights going
out? No. We thought it would be impossible. We
could never get to five percent. We had all sorts
of reliability problems. We | | ,
beyond that, and t hat 6s bec
developments and broader grids. And so | think
we can expand on that quite a bit, in addition to
designing these markets properly. B u t [
think that we can rely on the markets to do
everything.

Respondent 2: | think if you analyze the least-
cost pathway that you would get if you used a
carbon emissions charge, it tells you what mix of
approaches would make sense. And | think, if
you do that, it will tell you, for example, that 50
or 100 percent renewables is not the way to go.
Soeven if you donodt
policy instrument, if you use it as the basis for
your analysis, you can get a benchmark of what
mix of things would be the most efficient way to
go. And then, if you have command and control
kind of approaches that try to get to that kind of
mi X, youdd be bett e
analysis and just assuming the can opener--that
we can get to 50 percent renewables, and the
batteries will get us there, and so forth.

To the earlier point about nuclear and the cost of
a catastrophic accident and so forth, when | put
this example together | tried to emphasize that
these distortions are preventing investment in
inflexible, more efficient resources that would
be part of an efficient mix. The example | use is

us

t hat

hat

weodve
ausyo u fc atnedct h nf ool | o goyw

rcagen. dEerybody lovés eogem Reno pdre somé t |

nuclear, but they love cogen. And if you distort
the market, you under invest in cogen. | t
inflexible but highly efficient.

So this is really about distortions that are leading

6s

to wnedfigienay,dut @ the nucieay side, if weodoy .

need to get to an 80 percent reduction in carbon
emissions from where we are, it gets us in the
U.S. down to about 2,400 pounds of CO2 per
person per year in the electricity sector. There
are a number of developed world economies that
have that kind of an electricity carbon footprint.
And so the gquestion is, who are they? Could you
follow their example? There are countries like
Iceland, but not everybody lives on top of a
gvolaane andvhasyall that geothermal, right? So

the example of Ontario and France, which are
combining renewables, nuclear, and fossil in

d opmopottions that if everybody in the world did

e

r

what theydre doing,
done its part to meet the two-degree scenario. So
there is some guidance out there.

Questioner: The price of solar in Ontario is very
expensive for their customer, right? Ther
subsidy there that is designed in balance with
other technologies.

Rdsplondent @:aTheblesson frgnr Ontarie is tha
t heybdve got t he Ki
footprint you want. They got there at two or
three times what it ought to have cost them.

Respondent 3: | think the cost thing is important,

oahdf | thinkhaamajor rbasrier todaocarbong tax,
politically, is recognizing that the customer may
have to pay more for electricity. We talked about
the average customer this morning having a
utility bill of $100, and the customer just not
receiving the price signals, or the signals not
being strong enough for them to react, for them
to use less electricity, and t hat 6s
we need to address and think about.
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Respondent 4: Just one final point, if I may, on
this. When we talk about the issue of climate, for
exampl e, webr e -decadad | ki ng mul t i
timeframes. At no point have we discussed, in
this conversation, the profound potential that the
real distributed concept can offer in meeting a
different paradigm and delivering power through
much greater utilization of some of these
distributed technologies that are still nascent
today, but that, with advances in storage and so
on, could actually yield an important added
flexibility.

Respondent 2 brings up France. | 6 m no't sur e

how many of you guys know this, but every

house in France has an electric hot water heater

in its basement that the operator turns on and off

with a simple signal on the wire when they want

to keep their nuclear assets running, but they

donodot ftoaviehatthe s a 19706s version of
where we could go with that much more flexible

system overall.

And so when we were talking about markets

her e, I think you know theref6s a tremendous
challenge with respect to where the large-scale
mar kets are going today, but I think i1itdés al so

really important, particularly given the folks in

the room, to keep an eye on the question of what

can we do by investing into our downstream

assets to make them ready. | donot think the
technologies or the cost envelopes are where

they need to be yet. Bu t theydébre getting there
and in a decadeé time | think this will be quite a

different conversation.
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Session Three.
EPA Clean Power Plan Redux: What Now?

In the Houston meeting of October 2015, a topic was the final rule setting emission guidelines under the
Clean Power Plan. Then, the questions focused on the relative strengths and weaknesses of the proposed
rules, as well as the legal vulnerabilities. How should electricity market participants respond in the new
world as it would unfold under the CPP? Now the world has changed, in then-unexpected ways. The stay
by the Supreme Court was unprecedented, and the election of the new Trump administration could
change everything. Some states are going ahead on the original path envisioned under the CPP, others
have stopped work, and others still are looking for alternatives. The list of questions and possible futures
is as dizzying as it is important. How should electricity market participants and regulators think anew
about the tasks and opportunities of addressing the challenges of clean energy? Is all this a fundamental
change in direction or a temporary diversion from a long-term policy direction? We return to the same

topic, but in a different context. As before, the question is: What now?

Moderator.

Good morning all. So, this morning we brought
back our panel to discuss the Clean Power Plan
(CPP). The last time we were together to discuss
this back in 2015, the Clean Power Plan rule had
just been proposed. | d o n @etit had evéni
hit the Federal Register, because that happened
October 23rd of 2015. At that time we discussed
the legal viability of the proposed rules and
hypothesized about how the states would
implement these rules and what impacts the CPP
would have, if any, on the power markets.

A lot has or has not changed since that time,
depending on how you look at things. In 2016,
the Supreme Court stayed the implementation of
the Clean Power Plan, and then as recently as
this week we know there was an executive order
from Mr. Trump related to the EPA
reconsidering the Clean Power Plan.

Back in 2015, one of our panelists quoted a
famous baseball player, saying, tfAlai n
unt i | dAndahat was very relevant then,
and still relevant now.

Speaker 1.

Il 6m going to talk t
legal issues in the D.C. Circuit, and just give my
perspective on how that will be resolved

(@}

IthinkBer r ads g u g aneitwillsbe
true in four yearsbd
until there is certainty about what the federal
approach to greenhouse gas emissions is going
to be. The statements from Administrator Pruitt
suggest that there will not be a replacement for
the Clean Power Plan,and t hat 06s
a vacuum, and so, if you think through the
demise of the plan and the implications of that,
there are implications for states, and there are
also implications for where the puck is going to
be in four years, or eight, as we think about
eventually filling that vacuum at the federal
level.

Last time, we were talking about the big legal
guestions that were raised by the creative,
innovative approach that EPA had taken to
implementing Section 111(d) of the Clean Air
Act. There was this dueling statutes issue and
that beyond the fence line question. And the
elephants in mouse holes question that had been
reisedeby Justice Scalia in earlier cases with
respect to greenhouse gases and the Clean Air
Act.

However, then this happened. President Trump

0 d asignedatheoedetutivet drder, ande meedlyi this

formalized something that was quite obvious,
given his choice of EPA Administrator. This is
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called winning your litigation by other means.
EPA has gone into the D.C. Circuit and asked
the D.C. Circuit, which is fully briefed on the

case, not to rule, a n d [ t hink
realistic to expect that they will not.
The Constitution says judicial power shall

extend to all cases arising under the laws of the
United States. What does that mean? Well, it
means that U.S. courts do not give advisory
opinions. No principle is more fundamental to
the judiciaryds role
than the constitutional limitation of federal court
jurisdiction to actual cases or controversies. | t

going to be wvery hard for states and
environmental groups to argue that there is an And that, combi ned with Californ
actual case or controversy with respect to the for many other types of energy and climate
Clean Power Plan, once EPA completes its policies, implies continued carbon tax-like
review and revokes the rule. There will be behavior. Right now California essentially has a
litigation concerning that revocation, its low carbon tax at the reserve auction price,
justification, et cetera, but | think we should not similar to behavior weobdve
expect a decision in the current case regarding past. | t Oilely that under the enhanced
how to interpret Section 111 of the Clean Air stringency of the cap and trade program after
Act. 2020, we might see a flip from the price floor to
the price ceiling, but then continued carbon tax-
So, what does that mean? Well, there are sort of like behavior, moving along the price ceiling
two groups of states. There are the reluctant instead of the price floor of the market.
states that are the majority right now in our
country, and | think what that means for them is INRGGIl,t herebds a debate over
what we talked about yesterday. There are the emissions, but all options imply higher carbon
continued impacts of low demand for electricity. prices, i kel y as soon as there
Ithinkthat 6 s t he f undament alwhaltheitakgdt might bd, Eecausemfrthe thartkiagt
cannot be ignored. There are low natural gas provisions. And this characteristic is also true of
prices. There are renewable and nuclear California. A challenging issue for RGGI, |
subsidies. And all those things imply something think, moving forward, is that, unlike California,
not very far from Clean Power Plan compliance thereods no provision for
for many states by the time the deadlines electricity to the system, and you see this issue
actually arrive. coming up most notably in the difference of
opinion between the PJM states, especially
Therebds a slightly dif fMarylad and tphei IBO New eEngland stated) a t | 61

characterize as the more enthusiastic states, and
I &m going to talk
in those states. In California we have an existing
cap and trade program that runs through 2020.
The program, like all cap and trade programs
ever that regulate greenhouse gas emissions, is
currently over-allocated. As a result, the price of

emissions is at the price floor, but, interestingly,
the state legislature enacted, last August, a very
ambitious 2030 target that essentially implies

i t Ohat Califerrdatemissiomst aee Igding to fall 40

percent over 10 years on a statewide basis. They
enacted the target, but because of quirks in
public finance law in California, the cap and
trade itself needs to be reauthorized by a two
thirds majority vote. And that process is one
that o6s
active California

conversation within

pl ayi nGheoruetd sr iaghver

i ngoweroment grourgl tp@ential anodificaions ar N me n t

P

0s

br i e ffdrward, ant what to do abbutld¢akags.

the market design to enhance cost containment
features.

about how to think about the cap, moving

There are other modestly enthusiastic states.
And lthinkwe dr e | i kely tla
the absence of
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in states that support action on climate change,
for not taking action at the state level.

willing to go along with ficrazyo California when
it comes to greenhouse gas emissions.

One place where
in Washington, where Governor I

v e sTeheer edcst i soommet hdiss ywesagi dms 0

we 0
nsl eeosCaliforeilQWe 61 | s ee wa@bgioudy t hat g

finalized the Clean AirRule. I t 6 s
challenged, and i to6s going
test, at the state level, of the ability of state
governments to use their existing statutory
authority under their state clean air acts to
regulate greenhouse gas emissions. This is sort

of going to be an interesting case to follow in stakeholders regardi ng what 0s call ed
that respect. Sort of a state-level repeat of what adder--the fact that imports of electricity to
we have been seeing under the Clean Power California via the EIM face a carbon price. Right
Plan. now that carbon price is low. If the carbon price
rises, some of these participants might feel or
In addition, t her e 6 s an i nt er ehave éxpregsed meccaneerasghat it might be
Virginia to look at how to achieve the Clean unduly discriminatory.
Power Plan targets using existing statutory
authority. We 6 | | see whtemasns t h alhe capwersatson in California and the WECC
to be seen. really raises a question about whether a carbon
market and an electricity market can co-exist
The implication for states of the current situation when they donot h aAnde he
is an increasing difference between what the webve seen a fraimRTOsimthe pr opos

energy and climate policies of the enthusiastic

states and those of the reluctant states look like-- think about RTO-wide compliance. | t 6 s sort o]

a growing bifurcation. an obvious solution.But wed6r e i n cor
where we have to think about these enthusiastic

Turning to implications for ISOs and RTOs, | 6 m states and less enthusiastic states trying to

going to focus here onthe WECC,wh e r e t h ecollabdrate on electricity market design, even as

been a very active conversation, over the last 18 they diverge on carbon pricing.

months or so around regionalization. This was

really kicked off be t Hlemning@ ad iafnew ropi@a whatS @é sthe mo v

to create an Energy Imbalance Market (EIM), implications for Federal action? Like | said,

shown here as the current footprint, and then the therebébs going to be a con

planned expansion over the next couple of years. states that tax brown versus states that subsidize

| think ités fair t o s ageentdns atates thdt dothdtax sand hsubsddize t he Cl

Power Plan really lowers the odds of WECC
regionalization. It lowers them for two reasons.
It makes California legislators, who have to pass
a law to change CAISO governance, more
concerned about greenhouse gas emissions that
might be part of a WECC-wide unit commitment
market. And it makes the non-California
legislators, who have to agree to some sort of
governance package and join an RTO, less

c ur r en thdt lyas bigger imfrgstructure implications than

t o evdoyene ajoiningi nhe o CAISON tand its

infrastructure with a new governance regime.

Interestingly there have been questions raised
informally by some of the non-California

context of the Clean Power Plan about how to

A

versus states that only subsidize.

One implication of this is that i t 6 s
complicate the distributional implications of any
future price on carbon. That was a hard
challenge, both under Waxman-Markey and the
Clean Power Plan. And it limited, to some
extent, the ambition of the Clean Power Plan,
and one point of criticism of the final rule and
the allocation of effort under the Clean Power
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Plan was the distribution implications. And the
more different states get, over time, the harder
that problem is going to become when we
eventually deal with this issue.

Another implication is that delay is going to
shift the focal point of a future negotiation. The
more states have meaningful carbon prices in the
country, the higher a carbon price will be that
will seem like a reasonable outcome to any
future negotiation. We 6 rmeving from an
environment where California has a $10 carbon
price and RGGI has a $3 to $5 carbon price to
one where California might have a $50 carbon
price by the time this is resolved, and RGGI
might have a $10 to $20 carbon price. An d
going to shift the baseline. | t 6 s g oi
perceptions of what is reasonable, and | think it
will be interesting to see the degree to which that
happens, and how that future negotiation plays
out as a result.

The other implicationi s t hat twewe
to do this over again. This is actually the second
round of cap and trade Section 111 litigation that
has been unresolved. The Bush administration
tried to regulate mercury under 111(d) using a
cap and trade approach. That litigation was
resolved on other grounds. We never really got
to the question of whether it was OK and how.
We di dn 6 tandtwhat tikat meansriseif
the existing Clean Air Act is the tool in four
years or eight years
in court spending three extra years or so fighting
over these questions, which is probably good for

my students and their Dbillables, but not
necessarily great for the country.
In concl usi on, weodr e

guestions that we have about the Clean Air Act
now, becau s e courts don
opinions. States are going to act on their
preexisting preferences,and t h ato @ad
to increased divergence, to some degree spurred
by the Trump dynamic. Cooperation on regional
energy issues is made more challenging without
shared carbon goals. | t hi nk

r

t h a tadother litigation delay, bec aus e

ng

n o thavesaid tmtgtheyt woulddike shevoeurt to twéite

0t

weobdr e

dynamic play out in the WECC right now. And
i tos
enormous gains to trade,and we 61 |

whether the forces that are driven primarily by
Cal i f or RS waltonately Rush the states
together--whether the gains from trade get so
great that these anxieties about greenhouse gas
emissions can be overcome. And eventually,
when we finally get around to creating some
certainty for the power sector on this question, |
think the federal action is going to be harder,
because the states are going to be more different
than they are today. | t 0 s i kel
stringent than it would have been under the
Clean Power Plan,and weor e

resobved thekeigufestions. So on that happy note,
I 6l 1l wrap up.

Question:1 di dndét quite
about the legal status of the current appeals court
decision. | clearly understand that if the EPA
gjadsi amegv round, goes through public notice,
and comes up with a revised version of the
Clean Power Plan, and then files it a year or two

e Xt r e mebecguse thartefacer t unat e

have

y t o I

going to
we

have

under st

hence, then that will be the law, and then we 6 | |

go forward with that. Wh a t I
what happens in the interim, because | thought
EPA or the Department of Justice was asking the
appeals court not to rule on the current case, and
I di dnot see that

because it 6s certainly
going to be
Speaker 1: The EPA has gone into court and
asked the D.C. Circuit to wait, and to not issue a
decision. Frankly, I think many of us expected
the decision by now. The rationale for waiting is
that EPA has put the rule on review, and they

until the review is completed before issuing a
ddcisios. IEssentiabydwhat s otrhyat 6 s
court is that this case has a possibility of being

g o rhont gecause there is not a rule. And therefore

there would be no standing of the parties to sue
over a rule that had been revoked, or, actually,
there would be no standing for the parties to

we 0 r e costimue o trygo defeind ahé rule. And so | think
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itdéds safe to assume t h arhe fuBny fingialsout theonew agministoatior, e v 0 k e
the rule in some way. And I think the court the theme of the NARUC meeting this year
probably is pretty clear on that. when referring to the new administration, was,

AANOt nobody knows onot hi n
Whatt ha't means i s that wendtr lea tvées yk iudna itkfeyl itym gt eot 0 f |

see a decision on the substantive issues that are what the direction is going to be, not necessarily
at play from the D.C. Circuit. Because the court on the Clean Power Plan or on some of the rules,
is going to wait to see what EPA does, at a but on some of the policies that will really affect
minimum, and at the point where there is no some of the energy trends going forward. What
longer a Clean Power Plan, the court is not do they do to try to put coalminers back to
going to rule on issues related to statutory work? Are there policy initia
i nterpretati onrevokkd a r ul t® makdé ater @esoind @iteanlot of the DOE
budget?
Question: | agree with that, but | 6 m a lavayér,
but | eiasan@tter oscenstitutional law The Paris Agreement is not really much of a
that they coul dnét c¢ hoodrieer yetol tréusleei ensotw.ng t hat it
the executive order. Therebs | ot s of di sc
Speaker 1: Well, the rationale for not ruling is about whether to stay in that agreement or not,
really driven by the case in controversy and a lot of pressure on the White House to
requirement, and I t h iactullly staytinbl st ota drivergeatn pr éedms of n g
justification right now. They could certainly policy.
decide to rule, and there have been cases where
there are exceptions to the basic limitation on And thent h e the @esan Power Plan and the
the courts issuing advisory opinions, and this is myriad of options that are available to states as
kind of a grey area, perhaps. Butt hat 6 s my thgeyge ®rsvard and we do a lot of direct work
about where the court is going to land on this with states looking at their energy and
guestion. environmental options and how they proceed,
working before on the Clean Power Plan, and
Question: You use WECC as your example. Do now kind of looking forward without the Clean
you have additional comments on the Canada- Power Plan at what states are going to do. It 6 s
U.S. alignment there? Be c au s e i t 6 s faimtoday thgt statestare really, no pun intended,
what 6s happening i n t heall svéréhé mag on ithis,lasaSpeeker 1 pomtede ner gy
policy, but i t 6 ®r, irathes 0  buh ®ateschre riholviigy foenvard ie v8ays that you
case of California, maybe the similarities, with woul dnot expect S 0ome st a
Canada. | just wondered if you wanted to necessarily for climate reasons, but t hey 6r e
commentonthatt And | 6 m happy t gointa mose forward oa golicias that will have
discussion later. a climate implications.
Speaker 1:Letme t hi nk about i tWedwe |&llrleady ptoanldk Mg about
to it in Q&A. take on it is that, as Speaker 1 just said, the
motion to hold the case in abeyance does not
Speaker 2. have to be granted by the D.C. Circuit. They still
Il 6m going to foll ow up coddrulesaayntiene aftdr thdy lleal withhtiien g s
that Speaker 1 talked about and get a sense of Motion to Hold in Abeyance. | agree with
where states are right now. Speaker 1t hat now t hat moti oné

although they do n 6 t have to grant i
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probably t hat

of the D.C. Circuit.

l'i kel y we

If there was to be a new rule, if you follow
where the argument s
really looking at something like a building block
one only rule. So, inside the fence line, what
improvements could power plants make actually
within the grounds of their own plants?
Obviously, a lot fewer reductions could come
from something like that. But for Mr. Pruitt and
for the folks that chal
argument that they were advancing in the D.C.
Circuit. And, obviously, whatever gets done is

going to be challenged by certain states, by
environmental organizations, a n d we 06| |
about, a little bit about the endangerment finding

in just a minute, which overlies all of this.

So, on revisiting the rule, there are two schools
of thought. Either they already know exactly
wha't theyodraer
know which one is correct. Obviously, t hey 6 r
not going to show their hand, because if the idea

wonodt get a decision out
The endangerment finding will kind of shadow
everything because i f youdre an
organization, o r youodr e staenthat o f t

h e

w e raleadyispoke buh against theserecutiveyooder,0 r e

your justification for trying to force EPA to do
something would be to use the endangerment
finding that the Supreme Court has already ruled

on. They will argue that that was in a
transportation cont e x t but I 6m not
t hat 6s a gr e dhiswdlbegougment t o

td de nhopwgid Congrese, though| te try tdtdoat 6 s
something with the endangerment finding, and
that may have been one of the reasons, in
addition to the fact that the case is still active at
thet @& Q. KCircuit, to leave that out of the
executive order, if they do want to make a move

on that.

You heard people talk about a carbon tax. Some
former officials went to the White House and

gtoh emhg d oom &dried to pitch a carbon tax. They got the

ecception that you would expect them to get at
the White House, and based on the things that

is to revisit the rule and revisit the underpinnings we hear in Congress itos
oftheruleeyou dondt want t o s lvaiatyofyeasons. hand by

sayingg @®&®r e going to do this review and then

we just wonot p roAc teee d  WNawt for staee actyvityhfirsil gvant to do a little
administration is learning, things that they say walk back, because | actudllyleehk webve

outside of court can matter to them when they

here before, talking about this, and as long as
Y

get into court, as happened with the immigration webre all going,i t,@sjmuot e
rule. The same thing would be true here. You vu all over again, @s he famously said once.
woul dnot want t o show ywuewnbed trough thisf beforep duringl the 6 t
have to. George W. Bush administration, where states
were really in the same place. They perceived
It 6s not e jush o telimynate she mp | tehat t here wasndét going to
Clean Power Plan, because of all the litigation federally, and so states kind of ended up in
that will happen. Other people will push this. different buckets, proceeding or not proceeding,
Much of it hinged on the endangerment finding working on different things. | think the politics
which, curiously enough, was not part of the are different, arguably worse, now than they
executive order. That was some of the were then. But | think the trends toward cleaner
discussion happening beforehand. Would the energy or towards lower GHG emitting energy
administration seek to do something legislatively are fairly well baked in right now, and t hat 0s

that would do away with the endangerment
finding which was used by the previous EPA as
a justification for proceeding forward with the
111(d) and 111(b) rules?

going to drive a lot of the action as well.

Back when RGGI first started, the Western
Climate Initiative followed, with a lot of states
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who were looking to do more than RGGI,
because they were looking at economy-wide not
just power sector only carbon emissions. And
there was the Mi dwe st
which was also economy-wide. That was six
states plus the province of Manitoba that were
looking to do a Midwestern kind of cap and
trade program. And then there was the Three
Regions Group,wh i ¢ h
so they came up with fiNorth America 2050,0
but the idea behind the Three Regions Group
was to take what RGGI was doing, take the plan
that was worked out but never adopted by the
Western Climate Initiative, and take the plan
that was worked out but never adopted by the
Midwest Governors Accord and see if there was
a way to knit those together so that you would
have kind of a de facto cap and trade-type
policy. Well, the elections happened in 2010,
and at the same time Waxman-Markey started
going through, and so two things happened.
One, a lot of the governors who had been very
supportive, both in the West and in the Mid-
West, of doing something with climate, they
werenot
Minnesota and | kind of looked at each other,
every other of the six states was kind of blown
out of our process and we said, i WII, what do
we do now?0 So instead of three regions, we
became two regions and a couple of guys.
[LAUGHTER]

And then with Waxman-Markey or McCain-
Lieberman, there was the thought that there was
going to maybe be some Federal policy, and so
the effort to do those regional things and knit
them together really fell by the wayside a little
bit. The interesting thing is, you also at this time
had a lot of the state RPSes. The more
progressive of the states on climate policy were
doing things within their own states to try to
drive that policy and I think Speaker 1 is right is
sayingthat youdre goi fmhgre
was even a group that Georgetown convened
that was rather immodestly called the
fiLeadership States, owho were a group of
progressive states that were looking to do policy

wasnotedso

t h énrfeet, the guy fmanr e .

and not trying to do the same policy, but trying
to understand what everybody else was doing to
see if there was some kind of coherence that

Go v er n o rthiéeyscoulddbrng autt d

So what 6s b &@hnrespgcbtod theg
Clean Power Plan and with other energy
initiatives, there has been a lot of recent state
activityf iusbite gf t m@m f a c t
feder al activity t Thea
western states, convened by the Center for New
Energy Economy at Colorado State, have been
looking at other energy issues and the
intersection of energy and environmental issues.
Southern states have been convened by the
Nicholas Institute at Duke. Again, looking at
something broader than just a Clean Power Plan
type of focus. Both of those groups have been
meeting now for more than a couple years.
Wedre very involved
Center and a group of states in the MISO
footprint called MSEER, the Midcontinent
States Environmental and Energy Regulators
group. That group has been meeting since June
of 2014, right about the same time that the
proposed rule first came out for the Clean Power
Plan. The idea there was to try to figure out if
there was kind of a Midwestern approach to that.
This group has made comments to EPA on the
different iterations of the Clean Power Plan.

A vyear later, some folks in the PIM footprint
cametousandsaid, @& Wsee what
in the MISO states. Would you do the same
thing in the PIM footprint as well?0 S o
partnering with the Nicholas Institute. That
group has been meeting since June of 2015.

And, in addition, predating all of those groups in
the Midwest, there was a group called the
Midcontinent Power Sector Collaborative, and
thatdés a big
stte @ficialshlat 6 s gai rb.i gger
that involves NGOs and utilities and munis and
co-ops, the idea being to see if there was some
kind of Midwestern approach. This group
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actually started with the idea that EPA was
going to propose some rules.

The reason | mention all these groups is that
theyore
the Clean Power Plan, f o r al | the r
talked about, may not exist in that form or any
for m, or at |l east i
talking about. These groups are still meeting,
with the idea being to talk about other issues
where there are intersections between energy
and environmental issues. The Power Sector
Collaborative made several comments to EPA,
and has been credited (probably other groups
were, too) by EPA for coming up with kind of
the trading-ready approach that was part of the
final rule. And they have done a lot of white
papers on various issues, a n d t heyor
working on a variety of issues now. And
modeling was always a part of that, not just
things like rate versus mass, but to understand
how what my neighbor does really affects me
andmyownstate.] t hi nk that
of these efforts, and | think it will be going
forward, although you
different Clean Power Plan things. It will be
looking at some other potential issues as well.

n

(O]

So | think the philosophy is to talk to states and
meet them where theyare,and t haohes
different for every state. Some states may want

to proceed with full-blown climate action plans

or something they want to do. Others will not.
Others will do climate-related policies, but not
necessarily for climate reasons. They ol |
things like add more renewables or add more
energy efficiency, but they may do that for other
reasons.

In terms of the trends that states are watching,
coal is still in a tough place. There was a good
article in the Washington Post yesterday about
that. As | mentioned ear | i er , i tos
sign an executive order and say thatwe 6 r e g o
to bring back coal and put people to work. The
guestion becomes how you do that. A lot of
recent articles talking about that (and it was in

goongttthink

the Post article yesterday) say that if you want to
do a new coal plant (and t her e i
really lining up to want to do that right now),

snot

a |, In spaetof the Fact thae e t i 30,940, 50 year decisions that the utility

whoods goi ng Redizinftheseara ce t ha
eomgarten ae maleng ene that the PUCs are
overseeing, and if in three years

t President Bmakamor Rrekidertt Wamea,® he r e é 8 n a

pretty good feeling that things may swing back

just like they have in the past, and are you going

to bat that the current mode of trying to help

coal and trying to move that forward is

somet hing that 6domdti nghit ok
trends would say that t ha
happen.

And itbés not going t
eaturab gad drides. | mean, one of the really
curious things to us has been (and states are
trying to figure this out as well) that natural gas
prices have been low. All the forecasts that you
see, they may not be as low as they are now or
heare aeleanr,gebuwtarttheyobr e
range, where it looks at natural gas is going to
wantinu@ tto ddoménatej frons & costmstaddpgointi
And the administration is talking about doing a
lot of things to support gas. Maybe realizing,
maybe not,t hat thatds the
really Kkill coal even more than it has been, but |

t h éhpuhvtrose act u al

o hap]

goi

ng

singl

things yet.

The administration could choose to work on and

try to finance some new technology. Things like

catbon capture with enhanced oil recovery.
Thereb6s a 14 state worKki
done a couple of pretty good white papers on

things that could be done to really help jump

start the carbon capture and enhanced oil

recovery side of that.

ng

But thereds a pretty bi
now heeweert thatiand graditioral coal plants, let
elongg with respect to natural gas or even
renewables in a lot of places. And the
renewables costs are going down. That 6s

something, obviously, that folks are watching.

g f
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property tax base in the areas where the nuclear

Wind and solar costs are still dropping. T h at & s plants are located. They provide a lot of both,

likely to continue. 1 don o6t see
eliminate the PTC or the ITC, although when
they do major tax reform, who knows what
might be on the table.

And then a lot of states are going through utility
business model reform and flat demand is one

mbven tion areas that
paying jobs or high property tax base properties.
And that was something that really carried the
day.

So, energy efficiency and demand responses is
really making an impact as well.

donot

reason in a lot of places. But a lot of time the
reason is that t hey 6r e t r moren g
distributed energy on the grid, and figuring out
how to do that and how to make that work from
a business model standpoint, and the fact that a
lot of customers large and small are demanding d o e shavé & quorum. We don ot have ar
cleaner energy, an d t hat 6s f or c inongneesplevdlpbe eery intavesting to look at
really take a look at how their business model the philosophy of the nominees as they go
will work with that. forward to see if states are going to start taking

some of these actions or the RTOs want to take

Tthewe hasgbeert some talk about a carbon adder
in the RTOs and ISOs. There are both legal and
internal (small p) political issues involved in
doing something like that. And then FERC still

And then, with respect to utility approaches, these actions. What 6s the phil osoph
webve seen a number o f gomgdeward dnthat’e s t hat being

guoted in the last few months saying the election

doesndot really cha@awneg eb evénd theelastthingelyddlrle lagave you wit
in lots of conferences, like you have, and heard about the states is a thought aboutwhy it d&ds not

from lots of people that said thati t 6 s n o't
change their approach for the reasons that we talking with two folks in what we would classify
talked about earlier, with the long lead time and as very red states, and one of them was talking
the fact that the political winds can and have to me about t he amount of
changed from time to time. doing in their state and how they made a
concerted effort from their state to do that over
the last few years and they really have made
a greaf stmidps. Acnl de ame esnaei edgaytnait ome , fi
be doing it for the same reason that everybody

geasy jush totput them into categories. | was

So, what are states doing? What will they do?
|l tdlsear t hat theyodre
their mixes and their portfolios for a variety of

reasons. We 6ve got the cl ean elerseWgdr stdoidagdsti rbecause
the nuclear plants in my state of Illinois. And here in our state. We 0 v e got a good
New York has done that. Ohio and Connecticut, resource, and from an economic standpoint it

even as we speak, are looking at measures to try makes sense. And the bottom line is, what

to support the nuclear plants. Pennsylvania and difference does it make what our rationale is for

New Jersey are probably right behind them in doing that?0 The answeris,i t doesndt make

terms of trying to work through this and see if
therebds a

w aing nutlear pliénts e p

difference what the rationale is for doing it.
Tehxai ts6ts  pfaneett states Wherd tieyaareo

going. kind of philosophy.

That 6s being done Iimyr a The athei apetdgte i dboutrthe gosemar sf.a

stat e, | 61 Ji tsuvbansintd tt oa yeoeuwkdistatehwvhol wiasttalking about wanting to

i ssue and it wasnot a double @ &iplehdown snewindgTatsi, s zperres on d s

emission issue. It was an issue of jobs and climate denier. He wants to do it, not for climate
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reasons, obviously, but he wants to do it because productivity growth, et cetera--tw o percent s
heés trying to attract paobabl yofalblusweéseegoi dgt

centers and other big users, and the corporate growth on an annualized basis. | think we need
entities are telling h i m, e wéinMdccess to 100 to come to grips with that as a country. Our
percent clean energy.0 Andsoh e 6 s d o i n g working age papsilation is kind of leveling out.
an economic development tool for his own sate. We 6 v e got a | oPtoductinibyr e ret
And,agai n, it doesnot r e a@hovthya fmaeart etr h ev & fusi kinea@disom | T

heds ddorMlgat dsatgoeding t o lewrled offiaganh.
the generation mix in that particular state.
Wedr e probably drantatic goi ng

I think youdre going t ogrowsthetied ta GOP,0sb what fwoull dhaveito ns | i Kk
that, which is why | say that the trends are more happen? Well, the electrification of the
so than they were back a decade ago when we transportation sector could drive demand
were doing this. The trends are more toward growth.But t hat just means web?é
clean energy and toward states trying to do that, dioxide out of one sector, transportation, and
even i f the r eagadenenifi g ipsting it intohhe electdcitye sector. And of
the politics toward anything that has to do with course this is a gleobal pr
climate might be a little worse than they were sectorproblem.1 t 6 s j usttriciot about
back then. So, thanks. | look forward to
discussion. The second factor is gas market dynamics. What

is actually driving these gas prices? We hear
Speaker 3. about the shale gas plays, but technology has
Good morning everybody and thanks again for really ramped up, and it doesnoét se
the invitation to come back and revisit this. | letting up anytime soon. Producers in the
think you can probably get the punch line from Marcellus, and the Utica particularly, can punch
the title of my presentation. Does it matter if we a hole, they can frack it, and, at $2 gas or less,
have the Clean Power Plan? No, it probably can make their money back in nine months.
doesndt . That 6s | wbenhyosthink aboutiitn g
I o6l 1 gi wenchVVireelandhdae hen 1And tglben wedl | take a | oc
through the evidence supporting this. The first forward market forecasts, suggesting relatively
factor (which has been brought up by the low prices in the future. And then there are other
previous speakers) is that we have basically technology trends. Combined cycle gas
slow, flat, or declining power demand in this technology has improved by leaps and bounds.

country, in terms of total megawatt hours. I t 6 s And, obviously, when you see all of this, and
not about peak demand. | t 6 s r eal | y yolbpututtall tagaher,aybu find that the Clean

energy. The so-called relationship between GDP Power netlhiadnggst 6s not even b
growth and electricity demand growth that if we have a bunch of nuclear retirements.

everybody assumed was there has been

shattered. | n fact, itos b e e nFirst, et @ s et hpi rnokc Teashkbarustiofvsd e ma n d .
being shattered over the last several decades demand in the United States--total retail sales

since World War [ 1 But andf rlobmh | 2 th®owt yog01Gatand t he
where are we going to get new power demand forecast and the AEO 2017 forecast. Now, you

from? What 6s goi ng t &ellh av esee demand kied mfpmevin@ along, growing at a

there is still some relationship, as weak as it is, pretty good clip up until about 2007. And then,

with GDP growth, but given the factors that of course, we have the Great Recession. After

would drive GDP growth--population growth, that, demand bounces back a little bit. But it
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doesnoét go back t olt that s ame trajectory.
flattens out. In fact, the annualized growth rate So, agai n, i f we Otrhea ttdask i n-
from 2007 to 2016 is negative. Almost two going a long way toward meeting the fienergy
tenths of a percent per year, but the whole point efficiency goalsd from the Clean Power Plan,
is that demand growth is basically flat. And yet, whether you agree with them or not. But
our forecast (and, by t he way, E P Avbether fitée energy aeffitiency, or just that
under the Clean Power Plan) had demand demand i s not ther e, it
growing at close to one percent per year. We 6 r e equivalent.
not going to see that.
So, hereb6s a graphic that

So if you take that much energy out of the
economy, by definition, y ou o r e
to take a lot more carbon dioxide out electricity
production, just from that alone. This is a
nationwide issue. I 6 | | use ssneaé
used to work at PIM. And this is even more
stark. This is largest electricity market in North
America. And, again, you see the same trends.
Now, this chart go e s b ac KWe gob 6
through 2007, and demand was really growing.

And then we had the recession. But unlike
nationwide (we do have demand growth in
places like Texas and the Southeast and some

parts of the West), in the Northeast, the old
industrial areas never bounced back. In fact, in

the last four years, total electricity demand in

PJM has been at levels we last saw in 2004.
Demand has literally been destroyed by the
economic downturn and, | would argue secular
changes in the economy.

In terms of the forecasted total energy growth in
PIM(and | 6ve shown the
2013 and all the way through 2017), you see
that, even though demand growth is forecasted,
the amount of forecasted growth just keeps
going down. And the forecasting staff at PIM
has made a lot of adjustments to try to get closer
to where things are going, but, even so, the
annualized demand gat
the peak, and 2016, is six tenths of a percent
negative. The forecast in 2017 is only for three
tenths of a percent growth. Th at 6 s
more realistic than even EIA is, at this point.
And vyet, | would argue, given the secular
changes that have
optimistic at this point.

actually

four years ago, and it only goes through 2012,

probalbluy doifngur ed ThBdtakthgt st it

data from EIA and looking at total net
generation as a proxy for load growth, going

P Jbva cdka t tao , ctitting it up ByOdécale and

then running an ordinary least squares regression
through it to look at the relationship with GDP
growth. And if you do this by decade, you see

¢ha there is a positive relationship,al t hough it 6
not that great, to demand growth. And it varies

by decade, but what 6s i nte
term.1t 6s the intercept term

whole bunch of other things. | t 6 s c@mpt ur i ng
t he &5 0 6 sthe populdtiondbéot.sl,t 6 s

capturing the electrification of our lives. | t 6 s

capturing the post-World War I

industrialization of the United States of being

the industrial might to bring Western Europe

back after starting with the Marshall Plan in the

early 6500s and continuin
0 6 0 Ang then you start seeing it dropping
down, little by little, each year. Inthe Q§iI 06 s

f o rdeopms dowrt adlittlegbd maregNow w e &r ¢ oseei ng

the second generation of electrical appliances.

Theyore a | it t IThe sateiig mor e
true in, tahned 6t8MN0edns you get
and ther ebs al most no rel at.i
growth. I t 6 s  atlintercept term.tiht 6 s al |

about IT and other things that are going on.

o wt Then weaget ebackbirgot aftee 2000, arid,0again,

absent any GDP growth, demand growth would
be negative.

mu c h

The whole point is that there are secular changes
going on here in demand growth that have

h a p p eabs@utkly nothig dotd@veith eponomit groyth.d a mn

Which also tells us that we could actually reduce
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energy demand, and wedre not
economy, probably.
What about gas? | t 6s no secr et

this huge uptick in Marcellus shale gas, Utica
gas. What 6s interesting
steady production out of the Permian Basin,
which is now going to see a lot more attention
with all of the oil there, and so now, as we start
getting more oil E&P activity, we 6 r e
going to see a lot of associated gas E&P activity.
Thatés only going to
area.

If you look at the productivity, this is where it
just is mind boggling. Looking at the Marcellus

g oMlasis,gut tb 029 kid $B.30 fort oheemonth, and

thatdés wusually going to be
That 6s at (ByHteenvayyHenryuHab,
whHeattmay \eeth® veferencg prite that we use
for natural gas, is now actually trading at a

i s premitmeta every@ade el in thedJdited(States.t t y

ltés actually one of the m
gas.)

prolSaobh!l yldm showing you the co¢
gas. | 6m not showing you the

r afonpgas,ulpe cpawsdeu c i i odhoniont t have

compare it to. Nobody does long term forecasts
on the production areas. But if you think about
the basis di fferenti al t hat

historically--l et 6s say 50 cents to

and Utica shales, ther e 6 s al most Macetus progluction regibn, depending on time

growth in productivity per wel. We dondt lfaysaenow youbre tal$k50ng abo

to punch as many wells to get the same gas over the next 10 plus years. That really

production. We could punch one well and get six makes combined cycle gas generation pretty

times the production, seven times the production competitive with anything out there, even as

that we could a mere 10 years ago in these areas. coal prices may be falling.

And now weore stuptick i ng to see t hat

happening in the other, older, shale gas plays, in So, Ihiekt dbeut gas-fired technology.

the Eagle Ford and the Haynesville shale. Ther eds technologg, taidrtdher ed s new
technology. L e t Girk abouh existing costs.

Wedre seeing these antdugeThip isaatingcdatda fromtthe Emyvimonmerdal

eventually they©¢l wouldh av @rotettion Algeacy, efriom tbhef IPM modeling

assume. Par t of what 6s | e a dvérsiog 5.18 doase tcdseé documerdationa | t 6 s

standardization in drilling. Previously, in both available to everybody, a n d what 6s beau

oil and gas production, t her e wa s n Gabout thishsithat we have going forward costs

standardization in drilling equipment and for whole wunits of different ages and

replacement parts. And everything was all very characteristics, based on their environmental

unique to that particular site, especially offshore attributes--w h a t kind of equi pment

sittss Now wedr e s e eiomagrosa
both industries, gas and oil production, and that
brings down the cost of drilling these wells, on
top of the
just fracking.

So, where does that leave us? Well, obviously, it
leads us to low natural gas prices. The green
series is the forward curve, annualized, that |
pulled from the Intercontinental Exchange at the
end of February. Gas prices, by 2029, on an
annual average, might get to $3.25, $3.30,
maybe. The hi ghes bnaynonthy | |

productivit yForgh Andthenwe O v e

s tomthebazk enditozcantrol emissions. We have,

specific to every operating nuclear facility,

going forward costs based on AEO and FERC

geti s mwi mb r
for existing combined cycle gas.

So, if we think about competitiveness and where
this is going, existing combined cycle gas has
pretty low going forward costs. Now, Speaker 3
on the last panel made the argument that a lot of
these gas fired generators may not be making a
whole lot of money, and they may not be
msaldng the money that they promised, but
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t heyodr e al so not
necessarily, because the costs are sunk, once
they build the unit. Going forward costs are next
to nothing, compared to a coal unit or a nuclear
unit, especially. Compared to a nuclear unit, an
existing combined cycle gas unit has one eighth
of the going forward cost. T h at 6 gy stark
difference in a competitive environment.

What 6s happening to
combined cycle facilities? The costs are coming
down, in real terms. The fixed O&M costs are
falling. People are getting better at this. They
understand how to operate the units. The
variable O&M costs are coming down. The heat
rates are comingdown. They 6r e be
more efficient. Not to mention the economies of
scale. If I actually looked at the size of the units,
over time, in 2010, when EIA had the study
done, a conventional combined cycle unit would
be just over 400 megawatts. Now it &s
600 megawatts in size. So, you can actually get
more bang for your buck, over time.

So, where does this all leave us? He r théreal
punch line slide, and this comes from the PJM
Clean Power Plan report that | worked on before
I left PIM. And we ran some low gas price
scenarios (and the flowo gas pri
actually uses higher gas prices than what | just
showed you in the forward curve, by the way).
Now, with the existing source targets alone, we
ran two cases for the low gas scenario. One,
where decisions were made long term over the
20 year horizon, and one, where short term
decision were made on entry and exit. The blue
dash series reflects additional coal retirements
and 14 gigawatts of nuclear retirements in PJM
alone. Let that sink in. 14 gigawatts of nuclear
retirements. The existing source target is still not
binding. If we combined it, if we used the
existing and new source targets that EPA
proposed in the Clean Power Plan, because of
the multi-year nature of compliance, really, it
doesnot become  bwitn t4i
gigawatts of nuclear retirement. T h e raeCO2s

pr eftump 6 s

the Clean Power Plan targets out through 2027.

Now wedve
renewables,
some of the people on Wall Street, they think
going to cDinye
Energy Credits). [LAUGHTER]

andy tof calrke Cwith

energy credits. We can meet the Clean Power
Plan targets even with a lot of nuclear
retirements.

And so where does that leave us? If we let

c 0 minarkgs de@ what they need to do, sure, we get

nuclear retirements, but guess what? There are a
lot more coal retirements. This chart is just
showing you the gas prices that we used for the
low gas price case, which came from IHS

c | GERAe We pulled them in February of 2016, so

theybébre quite dated,
actually higher than the current forward curve
from the Intercontinental Exchange.

What happens when you see those low gas
prices? Obviously, you see more combined cycle
new entry. That goes without saying, but you
als seeemora godl retirements that go along with
the nuclear retirements. In some ways, the coal
retirements that occur with low gas prices offset
a lot of the nuclear retirements that take place in
this case. So, again, this is sort of the argument
for letting markets work, just staying out of the
way. Markets will react. Yo u 6 | |
retirements. Yo u 6 | | bring in
cycle gas, and if the nuclear units really are as
expensive as they looké We can still meet the
climate goals.

And so, without the Clean Power Plan, given the
current trends, t her ed s no
meet those targets. Now, those targets were part
of meeting the Paris Accord goals that the
United $tated signeé?l Ont.7There are going to be
other factors, obviously, that will help, and
Speaker 4 will talk about that. But, really, the
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executive order
unl e s sgoihghoebe ae atsre role for (and
Il dm not ma k i rs.gl mdary heck,
webve got e WMe migtt hsiwallg
throw something else into the mix, right? I will
leave you with that. Thank you very much.

Speaker 4.

Everybody basically said that the Clean Power
Plan was at most marginally binding. I think that
is true. One interesting question is, how much
backsliding, relative to the trajectory that is
already baked in, is going to happen as a result
of the Clean Power Plan not being there
anymore? The resource additions over the last
few years have been primarily gas and
renewable. And electricity wholesale prices have
basically declined, and gas prices are low, which
creates an environmen
bad for coal.

Over the last few years, growth of renewables is
beginning to outstrip the required growth of
renewables to meet state-level RPSes. There are
a number of reasons for that. One important one
is that RPSes, as they are structured, are in many
states actually not sufficient to meet longer-term
greenhouse gas emission reductions goals or
mandates, and so you can see states taking
action to encourage more development of
renewables, beyond what ds
RPS, through long-term contracting, like in
Massachusetts, et cetera, et cetera.

The other important driver is that, through a
combination of technology progress and demand
that may only partially be based on what we in
this group might consider economics, the growth
of renewables is significantly different now by
virtue of demand from commercial and
industrial customers. This chart shows the
evolution from 2008 to 2015 of PPAs signed
with C&I customers. Many of them are big
corporations. Generally, these companies sign
PPAs with renewables. They 6r e
Thereore
transactions. Whether or not the price that they

u p prowbpgver is irrelevant. | t

e

—

have to pay if they just signed a regular PPA for
means

ko ghem in making those deals. And, given the
size of the electricity sector relative to the
overall economy, it may matter a lot more to
them that they can argue to their customers that
theyor e
what they might save by spending a couple of
cents or a couple of dollars per megawatt hour
less for buying something different.

I donodot see t hiThesetPPAs
that have been signed are not sufficient, by any
means, to have those companies that have
committed to high renewable shares meet those
obligations. So there are significant and
additional growth opportunities that I think can

d o0 e,s n 6 pay uodér ¢thesegPEAs ia moye thao they woulddi s

purchasi ngthagr een

nd s

donaet fyosn theeeo purchbsersr overa me,a n d

independent, not only of the Clean Power Plan,
but also independent of whatever state RPS is
there to motivate renewable development.

Technological change is also there, a n d

progressing for renewables. The most recent off
shore contract in Denmark was for 48 Euros a
megawatt hour. | was a testifying expert in the
Cape Wind proceeding. That PPA was supposed
to start somewhere around 200 and something
dollars per megawatt hour. So t hat

r e g wignificantl changen @hderis vety bueny and high

altitude, ideal conditions for solar, but the most
recent solar PPA there was under three cents, so
under $30 a megawatt hour. And, basically,
three to four cents a megawatt hour for wind.

As you probably know, in the U.S., it gets a little
more complicated, with PTC and accelerated
depreciation, but now PPAs are being signed for
wind projects for around and under $20 a
megawatt hour. And so, increasingly, you could
see that the renewables costs, by themselves, do
not require any subsidies, and you can make a
perfectly economic decision, e ven i f

wi | | i thigk abbutiypue cugomers needing or wanting
w iThede iare» egonomiieal | e rgeeen attributes to buy renewable energy.

87

it

t her eodc

(0

0



So the emphasis on the signing contracts or
building projects will increasingly be driven by
just the underlying economics of the individual
projects, which continue to be attractive and
become more attractive. The one
beginning to shift is the emphasis on what we all

sort of loosely call fintegration costs.0Th at 6 s

interesting sort of externality issue when people
sign PPAs with each other--figuring out how
whatever integration costs are not easily
captured by some kind of integration study for a
specific project are ultimately financed. | 6 | |
you one example. The California draft Scoping
Plan, among other things, includes ratcheting up
the RPS to 50 percent, and perhaps even more. If
you look at the assumptions about the renewable
projects t hemss,I$60e8 a
megawatt hour. When they translate that,
ultimately for the RPS overall, the cost per ton
of carbon removed is more like $300 to $400.
Thereds a whole bunch
you have to make at the state level to make that
work, in particular, a lot more new transmission,
beginning to build a lot of storage, and that kind
of things.

So | think thatos a As
some of the states reach significantly higher
penetration levels for, then some of these
indirect costs are going to become more of a
factor and more of a potential hurdle.

It falls to me to talk a little bit about the Paris
Agreement and | think that there, the impact of
not having the CPP is a little less clear.
Obviously, the Clean Power Plan was the
document that allowed the U.S. to become a
signator, because it showed the Kkinds of
emissions reductions that you had to show, at
least as targets. There are no mandates to do this.
So, what would happen if the U.S. withdrew, or
just decided, basically, not to act on this? I think
there are basically two possible outcomes. It is
possible that the deal could unravel, or

possible that the rest of the world could isolate
one finger and one hand and basically make a

t hi ngkdpmtait@dissm i s a

&1l \tbo
t 0o

gesture to the United States and say,
bad foryouuWe 6 r e goi ng

It strikes me that, fundamentally, this climate

limited to the United States. | donot

aother country where this is actually a discussion.

There is an extremely widespread agreement on
the underlying need to decarbonize, more or
less, by mid-century. So, the major other parties
to the Paris Agreement have that underlying

g icengensus, and so there is a pretty good chance

they will continue with the decarbonization.
They will do so, also, because they see that as an
economic development opportunity. They do see
that there are technological changes, like the

t h anes that lshowed pkedous slides, that will lead

to a transformation of the energy sector over the
next couple of decades, and countries like China,
but also countries like Germany, clearly see that

o Bs aom bppoetunity iton positient tiemseless as

major players in that new world.

I think the largest potential impact of the U.S.
exiting the Paris Agreement or not working
inside it actively is on the developing countries.
It strikee reetthat fingncing theecasbbni fundy that
part of the Paris Agreement, is going to be much
more challenging now. It was already
challenging when the U.S. signed on. The
commitment was much better than the actual
payments that were made. So | think that part of
the deal is more in question as we move
forward.

In conclusion, my personal guess,a nd i t
not much more than that, is the U.S. will
continue to decarbonize, just because the
underlying economics are pretty compelling.
And climate skepticism is a U.S. phenomenon. |
think there could be bumps in the road once
countries hit renewable thresholds that create
systematic challenges. You 6 r e

now. Not so much in Germany itself, but in the
surrounding countries, actually.
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In the U.S.,
the carbonization trends will stop, as we have
discussed. Coal retirements may be a little bit
del ayed, but t h er g@gbts
Renewables are becoming attractive. So | think
it would take a deliberate act against economics
to reverse the current trend, and that would be
irrational. When you have things like Wyoming
proposing an 85 percent minimum fossil fuel
standard,
that might reverse this trend, or to me the most

n

the kirad of dledibersgtexac c t |

n o t medm that i n ghastthis prettyChRiPrenawables@dal set for itself.

So, even in those states, you see, increasingly,
demand from customers and from big employers
o morveanghht directeorv. e r s a | i n

So | would define the polarization in even
starker terms. | t thespolarization between a
relatively small group of people in a set of
states, on the one hand, that have this view of
development, of economic growth and well-
being tied to low energy costs, and then you

frightening one i s wh e rhaveaHoe of d&hBrAléyss incthmse samedstetas i n g

pulling the waiver on California, where youd d and a lot of other states who have this other

just have a deliberate act to sabotage the efforts view.

by states, where the ideology or the philosophy

or perhaps the rationale is different from what I actually think, on the electricity side, that the

happens in Washington. | t hi nk t h a ttrdinshas lefietlee Istdtign. The economics are in

scary. place. There is a market dynamic that will
probably not require the CPP for

Il 61l end with s onT&is tb h o udgdarbosizatione apdoitrwidl just keep going until

me, is reflective of a much more polarized U.S. we probably reach the kind of shares of

now, where you have some states that think renewables that we now see in places like

about economic development and growth as California, or are beginning to see in California,

being very tied to low energy prices, and then or in Western Europe--20, 30, 40 percent

you have other states that basically buy the renewables, intermittent renewables, when you

evidence that Speaker 3 presented that by and have to build new infrastructure and figure out

large economic growth is now decoupled from how to integrate all that stuff.

energy costs and emissions. We can probably all

identify, relatively easily, geographically what I think the much harder issues are decarbonizing

the distinction is. the sectors that are not traditionally electric. The
Clean PowerPland oesnét do t hat

Having worked a lot in Saudi Arabia and in doesnoét take away the

Norway, | really think about this as sort of the
Saudi Arabia strategy versus the Norway
strategy. We do have a lot of energy resources in
this country. Sot her ed s
seems to me that the states polarize according to
whether they go down the Saudi Arabia route,
wher e youodr e trying
domestic energy costs to then foster economic
growth, or
resource.Let 6 s make as
stuff as we can,amocht
more diverse and energy-decoupled economic

growth.0 Even in the sort of Saudi Arabia states,

itturnsoutt hat t here
Mart is in pretty much any state, and Wal-Mart

readit y

t

those issues. Transportation is a very complex
issue that involves very, very long lived
investments in new infrastructure. Heating is the

aother Bigosectore | think that, going forward,

o

completely independent of this Clean Power

Pl an, thatos nmedidsgabe t he
encourage very | ow
it 6s exciting f(Tmatisovberme f

whet hehratygeat as anew gragwth could be quite significant for
mu ¢ h

gteotnic euiilities, egdiny iforwgrd. tAmid s i
right, @lesarbonirattore of tthe poiver sector by

at
k ¢

e mp |

ul

I 6 m

itself is s o met hi ng kihdhoh figuredre 6 v e

out, t echnol ogically

then it will do so in three, four, five years. Then
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there is a really nice combination of solving our
greenhouse gas emissions problem through a
combination of continued rapid decarbonization
of the electric sector, which will not be much
more expensive, if at all, than not decarbonizing.
And then working very hard to shift demand

this order. And we could imagine an
implementation which was fine, and that
everything would work well, and you can
imagine an implementation which would be the
death of civilization as we know it
[LAUGHTER] So, those things were all in this

from traditional emitting fuels, oil and gas for frame of reference. And | wa s n Olt sur e
heating and transport, onto relatively was going.
decarbonized electricity. An d I t hink t hat s
really where the action needs to be, and | think Second, | personally found it extremely difficult
t hat 6s wher e t haetually,ifog o ptepread the Clean Power Rlas when it came out.
the utilities. T h e raevd@yshigh level of double talk in the
Clean Power Plan. | was never quite sure about
Question: You talked about overproduction vis- whether or not this was completely
a-vis RPS standards nationwide. How much of disingenuous,or t hey just di dnot

that is actually due to Texas? Is that accounting
for most of the overage, or are other states doing
that, too?

Speaker 4: Other states do that, too. California is
currently on a trajectory to overshoot, and
theydédre banking Seo Itohtat
one other big state that has overage.

were talking about. | think there was a real set of
problems associated with that document that
could, in principle, cause conversations to be
much harder, going forward, because of all the
double talk about what was going on.

Arfd them Ithé atherahing &aut it that always
bothered me was that it accomplished so little,
and so you get into this crazy situation where

Comment: Mi nnesot abds anot herweobnree. t al ki nagdthenthetardets t ar ge't
are low, and then we accomplish the targets.

Speaker 4: Yep, Minnesota. And a lot of Mid- And | think that reveals what the problem is.

western states are building lots and lots of wind. Targets are the wrong way to think about the

| havend t done the gigawat tprobtern.u r sd osnporte acdar ebuwhadt t

think itds not just a Tanissoss ofpcartmmdioride ms.olnb.m concer nec
about the social cost of carbon, and we should

General Discussion. be charging the social cost of carbon,
internalizing it, and if that drives carbon

Question 1 | want to ask a question that is
focused on a more optimistic view of what
happened on Tuesday, and which | actually
considered to be good news. | thought the Clean
Power Plan was way too expensive for too little
accomplished, and wvery disruptive for
accomplishing, when you got right down to it,
almost nothing, if you really care about this.

And what do | mean by that? Well, first, the
Clean Power Plan, as you know, is not a plan.
| t adset of standards and criteria, and then the
states would have to develop plans. Sowe d
actually know what was going to happen under

emissions to zero, t hat § snd if carben
emissions go up, t hat 6 sWe fwann @ .
internalize the social cost of carbon, and the
i mplicit carbon tax
Power Plan is way too low.

So, my question, with all that background and
my prejudice revealed, is, is there a chance that
we could actually have an improved
conversation and a set of policies, going
forward, givenwh at 6 s act ywherd
we donot have to sit

o n 0 indefensible, or is the other view of this, which

many of my colleagues share, correct, which is
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that the CPP was the best that you can get, and if
you donodt have
going to have Dirty Energy Credits, and the
world is going to be worse, and all that kind of
thing.

So, | find myself actually more optimistic,
relieved--1 t hink
of a fresh start in this conversation. But this may
be a minority opinion. | 6 d b e
views of the panel.

Respondent 1: | have two comments. One, of
course the Clean Power Plan, philosophically,
was | i ke, we
was no chance in hell to do this the normal way,
given the political situation in Congress. So, this
was an httdemptté t hi
elegant attempt, in the end, even though 1 think
the final rule was better than the proposed rule.
It definitely not an elegant way to do this,
because of all the things you said.

I think it still would have been better than
nothing as an insurance against backsliding and
DECs and the other sort of crazy things that
might happen.

The other thing | wanted to point out is that |
would have exactly the same reaction to
Obamacare, and would have exactly the same
reaction to the Brexit vote, in the sense that
repealing Obamacare is a very understandable
response to a policy that is also extremely far
from being optimal or even very good. And the
institutions of the EU are extremely far from
being optimal or being good. But | also think,
politically, there is a certain amount of capital
that you have to get to something that 6 s

than the status quo, and, once everyone has done
that and is exhausted, t hen
Push the reset button. Let 6 s try
something betteré o So, especially, as | said, as
an insurance policy, | think it was better than
nothing, and if it wasnd t

woul dnot have been

t her &d sort an

c o ul ©hered t

n k

bj thed iitn g
ver ythic 8st | i ¢amodg | latdll le nteank e

Respondent 2: | would agree with pretty much

t,lye u G e everythiRydhe questionkrlsaid rabout the design

of the Clean Power Plan, but | view its role as
different. The way | think about itis,i t 6 s
of a bargaining chip. The fact is, it is, it would
have been very burdensome. It would have been
disruptive to electricity markets. It would have
creae @at prablams tatythe state borders in
common market regions. And | think the hope

i nt er eveadtmtdll thatrwould tere to push a small set

of Republicans who are at the margin on these
guestions, who look at the Clean Power Plan
with horror, toward being willing to trade that,
and perhaps other EPA greenhouse gas
degulatoryhaethoripyufor eomethihgi that gou and
I both would prefer.

i The problansnowas thavtetr eyr e 0 s

I guess t AeE A& authority lbuk, a n
given the outcome of the
urgency to that bargain. And | think that

why you saw Senator Whitehouse, Sanders, and
Boxer developing these pieces of carbon tax
legislation that have been sort of floated around
Congress the last few years--not because they
felt they would pass, but because they wanted a
vehicle around which to have a negotiation when
the time came that there was a final Clean Power
Plan that would survive legal review. And
unfortunately wed o n 6 t
going to.

Respondent 3: The Clean Power Plan was
certainly not a fun read, a nd it os
confusing in many of its aspects. | think it was
really a reaction to how Waxman-Markey was
so ignominiously shot down and buried very
quickly. It  j ust wasnot

Waxman-Markey had its own warts, what with

H eghti n g ,haviiig Aoth a cap and trade program and a
a grenewable portfoliolstandard nationwide).

I hadnot
more hopeful or optimistic time with respect to

from the bathtub now. [LAUGHTER] Think
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about it this way. The way things are going
politically, one could imagine in 2018 a
wholesale shift once again in governance in this
country. And perhaps we could move something
that gets closer to the ideal. Certainly, the social
cost of carbon would be a start, but | think we
know that thereds a

class as well as voters who now buy into this
idea that anything like a price on emissions
looks like a tax, and taxes are just evil. We know
thatdéds not real ly

itds going to play

The Clean Power Plan might have given us a
bal kani zed system,
that we have a more balkanized system. And if |
were back at PJM, from a systems operations
perspective, now what do | do? This was
actually my worst fear, that we would have a
balkanized system, and at least with the final
Clean Power Plan we had agreement, and the
states finally came around.

Yes, we should all do the same thing. We should
make this easier, so we can all trade. N o w,
actually in a worse place, where you have states
doing all kinds of different things--some states
doing nothing, some states taking aggressive
actionand thatds going
power system and operations and markets that
we donoét know aumilyve be¢
some of these plans really start getting fleshed
out.

Respondent 1: | spent so much time working on
the Clean Power Plan and parsing every word,
so | understand the complexity of it, but I
actually think, from all the work we were doing
and the work from the other groups that I
mentioned, states were really getting a pretty
good handle on what the impact was going to be
for them, and what their choices were. They
were getting lots of good input in their own
states from utilities and NGOs and from other
people as well.

Yes, it was complex. | think part of that was due
to the fact that EPA wanted to have something
that they thought more states could buy into, so,
giving them greater flexibility in how they did it,
which may look like a nightmare, in terms of
implementation, if you talk about firate versus

h u g reassaedgame of the other dedisione thaptieey i t i ¢ a |

true
out

but

we o

ng

made, but | think most states were actually kind

of coalescing around a mass-based approach. |

think that was pretty much true. And most states

had adopted eha ided af yrading.bAndtso | thinka t 6 s
what lyou tvauld reave segn is a couple of things
from that. One is, less of the nightmare scenario

of balkanization, and also lower costs.

|l 6m actually now worri
And all the modeling that was being done was
showing that you were actually going to achieve
lower costs, to the point where it got to the
guest i on e rthe smplipitocarbort price h a t
in there was really too low. But | think that if

you listen to EPA8 s e x p |Adninésttatoro n
McCarthy said that she wanted to give a further

push to the markets, the way that the markets

were already heading, all the trends that we
talked about this morning. And she wanted to

give states a lot of flexibility.

h o

ed

I think it was a sign to the world, as Speaker 4

whs atalkimg abomt pwdthc thesParie Agreéambne

And those of wus who are recovering
eavivoomerttal ageecy administrators also know

that Federal regulations, once they get in, also

get ratcheted as time goes on. And so, yes,

maybe it would have been nonbinding now
through 2030, but thereods
for review every few years. So, | think that was

some of the thought process.

Il 6m | ess optimistic in ter
from now on. | think youdve got n
conversations now, andyou 6r e goi ng to s
kindof Wwebve already seen it
plants) one-off things. And what s happen
the merchant states with nukes is going to

happen in the vertically-integrated states, too, as

they start to come up to their licensing time, and
theydbve got fairly 1l arge
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t heyédr e mageoY nugb rteo goi ng noogoing to gerttembeck. | 6d | i ke t o hea
see that thing happen, not just in the merchant the other panelists have to say about that.
states, but elsewhere.

Respondent 1: Fuel diversity is not an issue. In
The politics are so strange behind all of this. fact, the PJM Report that just came out about
You have people privately come to me in a red this says that we can see this go away and, yeah,
st at e ahedleas Rower Plafi, Te can t hereds a rnnédhenviwe opeatechy i ssue
handle it. Wed v got it figured out. We know system that maybe we have to work through,
what ités gditnmg thootdogottchgue.d0s ba need t o worry
t hat costly, but oOpAadb | i ccdngraints, but ba &t ¢ slalyy ,t hibtt ®s no't
s o, as |l ong as wedr e s matdptoblem in termsiofaetiabilkyi nd o f mo d e,
nati onwi de, I think itds really hard to have a
good conversation, especially when go back to Let me clarify that with respect to the PJM
the point | made earlier. You b v e g o t Reparthamd the low gas price case that |
President saying he wants to do everything he presented in my slides, only in one of those low
can in terms of infrastructure and other things to gas price cases did we see the nuclear
hel p natur al g a g0, putb ut retiremends.sActuadjyo in thegpther low gas price
coalminers back to work--and what 6s t btastno ngctedr gogs away,and t hat ds bec
to do to the nuclear plants when that happens? therebs a | ook Andsrhea | ong

I 6 m not sur e t hat t h equegti@n becomeshisdt the case,ywihethe nucléam

Washington right now to have that kind of unitsthatwebr e t al ki ng about tod

conversation, wi t h  everyt hi ng edreghey at théright hand sidgobtie digiribution,

on there. sucht hat theydére really the
out there that are looking for support? Or is it

Il 6d | i ke t bmedme Oonp tai €iu D tsthatfalhohthe nuclear units are in trouble? And |

I should be optimistic. [LAUGHTER] But | donét get the sense that k2

think that conversation got tougher when the trouble at all. It just seems to be the ones that are

Clean Power Plan goes away, rather than easier. more expensive to operate. Why t heydr e mo
expensive--y o u 6 | | have tlbaveask t he

Question 2 1 know S p e a k answer 3o&hgs. my own theoriesonthis.1 t hi nk i tds pre

Il 6m not going to al |l owwhhtihappenédoin Vdiscossin evith, Kewaunee. i n

your presentation, y o u suggest t Ahere was R 13t Mdrksthat had to be done on the

analysis shows 14 gigawatts of nuclear way the contract was written, the way Wisconsin

retirements, and basically PJM becomes a gas Utility was on the hook for it. They said, i t 6 s

and renewable RTO. The t wo wor ds cHeapehf@a megtanbdiltl combined cycle gas, bye

heard in the last day and a half are fifuel bye. That was a pure economic decision. Easy to

diversity.0 And the question | have is, is it a do.

good idea? | understand that the markets dictate,

in PJM, what remains economic and what Respondent 2: | would importantly differentiate

d o e sButGstthere value to fuel diversity that between existing plants and new plants. | think

we are missing as a society, and should we there is more of an argument for maintaining

somehow make sure that nuclear and maybe existing generation sources and particular

even some coal remain part of the mix to take nuclear resources for this reason than there is for

care of any possible contingencies in gas prices building new ones, for the simple reason that

further down the road? Because, once we close was mentioned today. For either a new nuclear

those nuclear units and those coal units, we 6 r e plant or a new coal fired power plant, the
economics are over decades. And i tdéds hard
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me to see how the fuel diversity argument
trumps the evolution of the electricity system
over the next two, three, four decades. So, at the
very least, | would be much more cautious in
using that argument to support additional
investment in new generating facilities.

I think itds a | ot
the existing facilities. Ther e & s
how quickly, for example, the cost of

renewables will come down, and how quickly
the cost of complementary technologies we need
to integrate renewables at higher levels of
penetration will come down. So, while my
natural inclination, as you might have guessed,

Respondent 3: | was just going to make exactly
the point that was just made. | think fuel
diversity is obviously valuable. Anybody who
tells you they can predict the future price of
natural gas is ignoring a long and storied history
in the United States. However, certainly the
challenge, especially with the nuclear units, but

of the issue with those units is cost and
competing on price. But part of it also is just the
change in the operational pattern, and what
wedre seeing 1in
really different world and it makes it particularly
challenging to deal with the integration problem.

mo r elsoiwithtthe coaé usits, iis thegemergimg neechfor n k
uncer t Hekililityyin a eerevealles-rich system. And part

abo

tihted sCAd SO

would be that we should do this relatively Now, maybe the view isthatwe s houl dndt g
quickly, I think having the existing facilities as a that level, and California is crazy, and | 6 m not
backstop for a whileé nlthe case of coal plants, going to prejudge that view in either direction,
they donot necessaril y Ibuhweuldsay if yourdo gb to tha wodd, tHero t of
electricity. They just could be there, not running it makes it much harder to integrate those kinds
mu ¢ h, but running mor e ofunftss thereds a probl em.
The European natural gas-fired plants are all
basically playing that rule. Low capacity factors, Respondent 4: | think a lot of people, including a
but the systemoper at or s t hi nk i totoscompigsimrers, aronind theacourtry would
them around for a while, unt i | t h er etbirk thamdiveraty makes sense, but there are
certainty about whether the cost and the short term and long term cost considerations,
technologies to do the integration or to make a especially in the vertically integrated states,
system at high levels of renewables work at where generation is part of their decision making
comparable prices to the current system. So, in process. And one consideration is that gas is
that context | could see the existing facilities cheaper now. Ther ed s al ways he
more as an insurance policy. have cheaper costs on the system. But, long
term, what are you doing by having this gas
The nukes and the coal plants have different build out? Are you setting yourself up for
problems. The coal plants obviously have the problems in the future if prices change? One of
emissions issue. The nukes have the problem the interesting things in the context of Clean
that they actually make the renewable Power Plan, or whatever carbon regulations
integration harder, in some states. They have might be at some point, if you really believe the
much less operational flexibility than what they numbers of where you have to get to in terms of
might be replaced with. And so, in some sense, carbon reductions, to hit international goals,
if the nukes retire, you get a bump to emissions, wedbre going to have a huge
but assuming you r epl acoeuntty impisa fawiydard thagwaesd, v ey oguodtr et o
actually increasing the flexibility in the system a to figure out through carbon capture or some
fairamount. Sot hat 6 s a di f f er e rother kind rofdteclndlogyp lmecauset whive egas,
tool that you add to the system as you remove now, as it displaces coal, drives all the emissions
the fuel diversity. rates down, at a point where you have to do
mor e, t hat means youodl | h e
more withgastoo. And | dondt know hi
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that actually gets factored into lots of the in question, that comes out to $47 a megawatt

decision making issues. So, there are lots of hour in 2017. But, yet, | look at the cost of

considerations, obviously, with respect to fuel operating a nuclear unit from NEI, and the

diversity. average cost for multi-unit facilities is $33 a
megawatt hour. That 6 s beydnld cost

Question 3 One of the problems | see is percent at this point. And so | see that, and we

political. How do you deal with the fact that look at renewables. | keep hearing from the

youodove ghdgumenhan theZtéble all renewables people, &M e in Whe mone

over the place? You have the arguments the dondét needo@Khteenvehyudogou di e s .

renewables people are making. If gas becomes a want the PTC and ITC? Well, they say, because

problem, you can see the argument that will it really helps us with our cash flows or

come out about flexibility. So, how do we avoid whatever. At t his point itodos act

this becoming simply an all-out clash between rent seeking behavior.

interest groups, and come up with coherent
policy? That 6 s one o fAndifyoe f

-

And sb it gaet biack to that cost of service world,

listen to the discussion of the panel, it kind of and even beyond that now. And pretty soon,

illustrates the problem, not necessarily that none of the offers that come into the energy

anybody on the panel represents any particular market make any sense, except for maybe a gas

interest group, but just sort of presenting the unit,th at d o e s neéxtta suppartyvTeh att hbast

issue. That 6s wlhapgening. Jockeyirg a s going to mess with price formation in the energy

for favorable treatment by various interest market. | t 6s going t o fandssmper 0f
groups. dondét want ,espeiallp ranewkabled o wn

ltés not a womBltdebk, wamtat be
Respondentl: You 6r e pr obwhatll y r whg hfdar, but
fear the most is this. Interest groups say that
webve got t o h aSoewerd e reRespdndene 2: InOtke. absence of a federal

going to have more policies like renewable approach, national discussions matter less. So,
portfolio standards. Now, wed v got to keep while | agree completely that there is a lot of
existing nuclear resour c e s , s o we 06r entseeking,rthg kint af the extreme positions

have ZECs in place. S o now we 0V e thatgyoutoutlina | see more nationally, not at the
payment for that, and nowwe 6 ve got t etateewelrir ydonét think thereods
about jobs for the coal units. Andson o w w e & rakout maintaining fuel diversity by building coal

going to have Dirty Energy Credits or some sort plants in California or in New England. The

of out of market payment to keep those nuclear discussion is similarly coming to an end.

resources alive, under the guise of economic Thatdoesndét mean that there

development and so on. And pretty soon we no that are involved in the rent seeking piece. But |

longer really have a market. Now we have pay think in some of these more optimistic states, the

as bid that almost looks like cost of service discussion is a little bit more centered around

regulation. solutions. So t her eds a little r
about a set of options, and then there is a lot of

If you look at the Illinois legislation, for disagreement about which ones to emphasize a

example, and you look at the social cost of little bit more and which ones to emphasize a

car bon t hat $1650 gerymgaveatt u s ilittlg less. But | think the discussion is a little

hours is the imputed social cost of carbon. And narrower than what is reflected in these extremes

if you look at the baseline price, which is about that you see when you look at all the national

$31 a megawatt hour,t hat t h eagdyau e u discussign.
look at what that implies about the nuclear units
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Respondent 3: Different states care about of Federal policy for the last 20 years. | 6 m n o't
different things, and their priorities are different. sure.

So, i f y ou or, dor exampleMi nnesot a

mentioned the CapEx d eci si on t hat Retptndent LPUGOH &  jthat she disauddiah

going to have to make with respect to a couple should get close to what actually goes on when

of nuclear plants that are set to close in the you want to develop something like a Clean
203006s, but mi ght n e e dPowar Plah orla btate @ap anddtrade dr anotler i n
CapEx just to get them to that point. Soy o u 6 r e state carbon pricing policy. The same sorts of

going to have the discussion about whether they interest groups are at the table, a n d t heyobre
try to extend their | i askéng ferehe same sbrts of thimgs. Aty mighit h at 6 s

worth it, or do we spend our money somewhere
else? Bu t clearly Mi
traditionally, that cared about the greenhouse gas
emissions levels. They have state policy, they
tried to work toward it. Losing those two plants
pretty much wipes out all of the gains that they
made. T h e y gbtvs@me coal retirements, too,
but in terms of renewables and efficiency policy
and other stuff, losing the nuclear plants pretty
much wipes that out.

I dm not sure
canorc anaot
policyy, t hey 6d have
ist hat that 0s
making process, just like in Connecticut. If
Mill stone <c¢cl oses
GHG emitting generation, not just in
Connecticut, but in New England 1SO. So that
becomes part of that discussion.

And the other part is, we 6 v e
under this for a long time. Y o u 0 \ e lot @fo
states that have RPSes. A lot of states that have

EEPSes. lllinois has a Clean Coal Portfolio

Standard. We had people in Illinois once that

came to us every year, wanting to get burning

tires as a renewable resource. S o0 ,
been dealing with different pieces of this, and
the RTOs have been having to deal with all the
different considerations there. S o , I
t hat i t Pnscessarilycirhtlatrcanstruct.
It may be a difference in degree, and there will
be changes, because all the markets are
changing. Bu t I donét
di fferent from where

nNnesot

going to

been

every

tmhrlkettshoulid ook Bke. a | |
webdve

know

ask in different ways. It might have different

effécts on the eficierecyt o€ the overdll prdgrema s t

| t Oush batter to have a food fight over an
allowance allocation than over a subsidy policy.
But the same types of interest groups come to
the table. Ask anyone who was at OMB during
the Clean Power Plan development process, and
ask yourself why, when you look at the
spreadsheet for the building blocks, is it so darn
complicated to figure out what EPA did? For the
same reason there are nuclear subsidies in

w avhetheathey t e | lllinoiMMi nnesot a

Cc a r léyoushdd @ kederalt h at .

t My painb mp | Question4t @ne of the speakers illustrated that
we 6part i b€l yhebrrdachsicodra

by 2030 just via gas build out. And taking into

t hat 6 saccaunt the dacgt that, foraome,tClean Powet Phare

targets are not actually where we need to be as a
world to get to our emissions goals, and then,
two, that if we meet our goals entirely with gas,
then we have this big problem in 2030, do we

0 joise aross tour fingers and hope that gas prices

have gone up a lot by then, and that will drive
the further carbon reductions? What is the
alternative to having things like RECs to push
that further, if you have this market environment
and a FERC decision to go after subsidies and
isvalidate ¢hém8 Because the other thing is that
the subsidies are happening on a state specific
basis,andConnecti cut cert

d o n 0 toal.lS @ w iederél deciseon td either support

subsidies or not, and then state decisions around
what the subsidies are. | 6 m ciirious what the
thoughts long term are about that and what the
t hat

been in the
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Respondent 1: 1 & m going echo
Speaker 3 on
Youdr e p uontfor rengvabRsEICy®Ur

goal here is for carbon dioxide reduction from

s snbgidies for ielattgc vehidieadployment, maybe
yest er day &iadin sofmetwayrtorthe ebectric goveensectbr.

sai d.

To me the fight over waivers is the right place to

the sector, youodr e not staaant figt fodayglimate doticy ie thednitadg t h e
externality directly. You 6 r e doi ng i tStatearight mov Ndt theurade that was made in
fashion.You dr e doing it i n @&linoksaoygettcentaantthings foa renewakde$ ih y
reducing electricity prices, which is sending the exchange for a set of policies for other types of
wrong price signal to consumers, who are now facilities. That was kind of the deal that was
going to want, all things being equal, to struck by the environmental community. But
consume more, not less. It erodes the value of that és just mandlpreerstand n a l op
energy efficiency investments. Andsoi t 6 S g o thexcgncern about what happens when we get to
in the wrong direction. 2030 and we have a lot of gas units? | think the
real answer is, they become stranded. That 6 s t he
That effectively this goes back to the point that true answer. We 0 lpo&ing at a serious stranded
our earlier questioner assetproblema dnd emeghody aepdsito bedbavgre h e 6 s
hopeful--just put a price on emissions. Address of that. And certainly the folks that are thinking
the externality directly. And it solves a lot of the about private finance of new and natural gas
problems. The issue is, in this political fired capacity in California are worrying about
environment, is that going to happen? And I just that a lot.
donét have a | ot of hope for t hat right now.
Except for the fact that the current I think thatés part of the
administration, in just over two months, seems plants to build are small units that are less
to already be imploding to the point that maybe capital-intensive and more fuel-intensive. So,
in 2018 we could have that conversation. But at youor e . g ilike tini theg developing
this stage, I j ust d o norld, yeuebaild & gaswplant ihstaatl of h@gh pe n s .
Even with the proposal that was brought out by plantt wher e t hereds verly high
the luminaries and those with experience in the think the same kind of thinking and decision
Republican Party (James Baker et al.) to have a making are going to happen in the power sector,
carbon tax. | j ust donot s e thathwollwmaket ith notseasy, but easier to
administration listens to that logic. figure out how to allocate the losses when they
occur eventually, when there is eventual power
Questioner: | agree, and t hat 6s vedetgr reglilabiam And, in the meantime, | just
wondering, is it then at that point a productive think we really need to just be making progress
move to tax subsidies at a FERC level? on the other sectors, because I6 m very concer
about those.
Respondent2: I1thi nk what wedre saying here is
that the economics of the power sector support Respondent 3: In the absence of the CPP or
decarbonization. But there are a lot of other federal action, and with insufficient RPS to meet
sectors that have to decarbonize that are not the long term goals (as | said, in a bunch of
decarbonizing, really, at all. If anything,t hey 6 r etatess;t hey 6r e not just ,h goal s,
going in the other direction, and I think that is basically),| t h i nleginging to éee aetion.
where we really need to be doing the hard work Wh a t Californiads doing cl

right now. And those are politically harder,
because theyo6r eintimoof er
the choices that have to get made, but, for
instance, | would love to see much larger

implementing a law that requires those long term
rédactiors annesonomyewids emissions with a
pretty aggressive program. A recent decision by
the Massachusetts State Supreme Court basically
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told the Executive Branch that it had to come up
with policies to meet the goals that are on the
books. In those states, there is action.

I tend to be a little less purist about the carbon
pricing, because | think there are other market
failures that car bon
directly. | think that the case is now weaker for
things like solar support or wind support and
sort of the innovation market failure. That
should be cured by now, given the state of
development of those industries.

California is pursuing relatively aggressive
greenhouse gas emissions reductions through
2030. It is much less clear whether they could
achieve those if those goals were ultimately
implemented through a carbon pricing scheme,
because it would turn out that the carbon price
required for the marginal emissions reductions is
probably above the tolerable level, even for a
state like California. At least there are indicators
of that. If you look at the implied cost per ton of
the existing programs that are not in the cap and
trade program, like the RPS, you can get
hundreds of dollars per ton removed. And we
can have a long discussion of whether, in that
case, we should just not do those things, but
social cost of carbon or not, the California law
says, A T h oraducesOh\4th & pure carbon
price, you would get some kind of evolution, |
suspect. The onl y ot her way
meet the goal is by sort of fhiding the ball, 0
which I think is what Thomas Friedman calls
this.

So, as a political economy story, | think the

answer is not just a single carbon price. I t 6 s

going to be a set of things, and, particularly on

the transportation side, i t 6 s hard f

how a pure carbon price will incentivize the kind
of massive infrastructure investments that will
be required to switch to a very different
transportation system. There will have to be
some complimentary efforts,and t o
credit, with all the messiness and expense, at
|l east therebds

pricing

activities that you might have to engage in to
facilitate that transformation.

Respondent 4: 1 just have to respond to
something you just said here that really struck
me. T h e raeledsgn from history here. | can
takeoaaysoh thete polécidschnd d sas drive the
CO2 price, the marginal cost of abatement, to
zero by investing in discrete technologies that
will reduce emissions. The history example that
I will use has to do with how, under the Clean
Air Act, Title 4, with the Sulphur Dioxide
Trading Program, the original estimate of the
marginal cost of abatement was in the hundreds
of dollars per ton of SO2 emissions (sulfur
dioxide emissions). What happened was, we had
a lot of really bad economic decisions that saw
scrubbers installed on more units than would
have been economic or necessary, and they got
rate-based in most cases, because this is pre-
RTO markets and wholesale restructuring, even
though the 1992 Energy Policy Act was in
effect. And these decisions were made, but what
that eventually did is drove the allowance price
down into the basement. But it actually made the
cost of meeting the program goals that much
more expensive. S o0, | t hink
misleading to say that a high CO2 price is going
to lead to a higher program cost. | t jdstssimply
not true. And history bears that out.

y dRespdndeat 3: g dia map vshat o said. | di

say it leads to a higher program cost. It leads to a
hi gher car bon price
digestible.1 t 6 s a
is the difference. The SO2 program is a small
program compared to a CO2 program. The
redistribution effects that you get from having a
carbon price of 100 bucks are significant.
me to see

The debate around Waxman-Markey and the
fight over the allowance allocation shows how
difficult the battles are. Even if you could agree
on a carbon price that high being acceptable,

Call i there would bbe @ buge food fight over how that

gets distributed. So, I did not mean to say at all

a etkindeaf g h t thapyouoget @ lsetter peodram wutconte I terms
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of cost effectiveness by going around the carbon
pricinggl 6 m saying it may
get there, given the political realities of what can

be digested.

i tos

b ecclimatectto trasmnisoyne waya They yeed to get

desensitized to this.

The other option would be that you could kind

| i kter. And peopleaneedi to geta

Among the non-carbon options there are better of double down and say, lOK,we 6 r e just go
and worse ones. There are some where you do to keep blasting ahead with RPS and with more
provide specific technology support. | think stringent low carbon fuel standards. We 6 r e goi ng
there is a limited role for those, for infant ask the fuel industry to reduce the amount of
industry, R&D support sometimes. But the RPS, nonrenewable fuels by 50 percent compared to
while clearly limiting the sources of emissions where they were,0 which is one of the proposals.
reductions to just the eligible technologies, it
not a direct command and control approach. And they took the latter approach, which | saw
There is a market mechanism that operates as really kind of unfortunate, because there was
within the RPS. So, there are degrees of making an opportunity for California to see if it could
this worse, from your perspective, in terms of break this gridlock on carbon taxes not working
being less efficient. And | think, at this point, and being seen as politically unacceptable, and
with an RPS, there are a number of technologies instead kind of double down. And that was an
that can compete, and they should compete. So unfortunate lost moment of opportunity for
if RPS works better than a carbon price of $325 California, whose greatest impact, arguably, is in
a ton, t hasapolitical hedlity tkat i t &skowing what is possible to the rest of the states
we may have to have an RPS as part of the and the rest of the country, rather than
solution. necessarily the impact of their economy on the
global problem, whi ch it ainoét sol
Question 5 The question raised earlier got me own.
thinking about California,and | 6ve done a | ot of
work there, kind of following the cap and trade Givepeop!l e 6 seelsswhpre is thiskind
program. And in California, you have cap and of a similar pr obldh em we
trade, you have a low carbon fuel standard, you Massachusetts, we can drive up RGGI, and |
have a renewable portfolio standard. We have realize the states are taking steps to try and
solar subsidies. If you look at the list of climate ratchet down on the cap to get the price up. But
policies, it goes over to two pages. And our hope nonetheless, the  believers,  Connecticut,
is that when 2020 comes, Jerry Brown has a Massachusetts, Rhode Island, are kind of
chance to pivot one way or the other. He has a pushing other programs at the expense of cap
chance to go ahead and kind of say, ffOK, carbon and trade. And the problem is that when you try
pricing is working. We0 v gotten a lot of to do both things at once, the other programs
accolades for this. The market is effective, even basically have the effect of depressing the
if the prices are kind of down at the floor. The carbon price. So these two programs work at
mechanism is working, a n d weodr e k adds svith amef another. They don 6t coexi

confident in that.0

Butt her eds a
you could start to dial back the renewable
portfolio standard, the low carbon fuel standard,
all these other programs, and put more emphasis
on the carbon tax. People would be used to it,
even though energy taxes and Americans are
kind of two things that-

cih thersense that o

well, or at least they prevent the cap and trade
pprogramtfrom doing wh a t itobs
doing. So | 6 m wo nlthsedr upam gother
experiences, if you folks are also observing that
t h e r eadvilingness to let the prices grow at

albor whet her thereods
there.
donét go well toget her
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Respondent 1: At the risk of offending anyone
from California or the East Coast, working with
a lot of states in the middle part of the country,
they tend not to see anything that happens there
as something that they want to base their own
policy on. There were states in the Midwest,
ours being one of them, that were looking at
carbon reduction programs and other things back

what California does now is a little worse than
what you described. T h e ycontineing with a
bunch of measures which may or may not make
sense. But then, rather than estimating the role
of cap and trade,t hey 6r e ki n the
cap and trade at a pretty narrow price range that
will bridge the gap that may be left after the
other measures are implemented. | t jdiss not

of pos

in the last decade. Minnes ot abs anothear omew thatés going to
There were others.
One of the downsides of these direct measures is
Why not just join RGGI? RGGI was willing to thaty ou a c t uhave theypricel sogmalofdr
have other partners in there. The idea was kind consumption. Rather than prices going up, prices
of a nonstarter. The Midwest states thought, we go down, and then California, of course,
can figure this out on our own. incentivizes a lot of efficiency as sort of a direct
measure, instead of incentivizing it through
The other part of it is, you look at the difference higher prices.
in prices in the Midwest versus California or
versus the Northeast. And it really does change Being from Germany, originally, where retail
the focus, in terms of how these states look at all rates are somewhere in the 30 to 40 cent range
of the energy issues that are there. They may be and a four person householdd siverage annual
willing to do something with respect to consumption is 3,500 kilowatt hours, with a
renewable s or energy ef fi cicelnicnyat ebuthat ber wds sa t han

caponit Thereds a
because low energy prices are an economic
development tool in a lot of the Midwest. They
seeitasthatt Whet her thatos
t he way
quiver for governors to be able to go out and
S a 'y ome i @i state.0

strigct

t h bobesmore adrav inghe e n

dfotling. d rcan 4ee theildng tdrnin leemef@ of
having higher prices that reflect the externality.

t r lcame @mak to myearlier atgument. Gigen the
. way policy and politics work in the United
clligar t

St at es, itds not
Governor Brown goes out and says,
this iswhatwe 6 r e

IFirigght,

o

goi@@gr ¢ ogaiong W
doubl e your electricity ra
refund the stuff some oth
going to not double your energy bill, because

we ended up with some of the lowest electric there are all these wonderful energy efficiency

prices in the Midwest. That makes a difference t hi ngs yolu scuasnpetiiedendafh at 6

for the policy makers. And s o, i f , y o utlatpditicdHcargera i i

It happened in lllinois, where we used to have
the highest electric prices, and after deregulation
and municipal aggregation and low gas prices,

and youdre already sitting up here with vyour
prices, that s a very @8adlfcdnpletely agree witlo thas Webwgptto t han i
youdre | ndi downshereaAndiso, ¥ o u 6fmda way, but the question is, how do you get
think you have to just consider the different to the long run without completely losing the
lenses through which this is viewed. The states | battle in the short run, as youobre tryi
work with see themselves very differently than this?l 6 m not sur e.
what 6 s athdcoags. on

Respondent 3: lwould j ust say that i

Respondent 2: | agree that it would be nice to
give carbon pricing a chance. In some sense,

in California, and I think the story that CARB
tells in its scoping plan documents is not terribly
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fact-based. [LAUGHTER] And, to be gentle, But something that h a s n 6 t beaary di scus
and not to compare them to someone else across much here is the whole idea of revenue
t he <count r yof optimistie thieking recyoling, which is that if we had a tax on
in that document, especially about the carbon (say, the social cost of carbon), that
performance of the regulatory measures. And allows us to raise revenue, which then can go to
what that means is, the cap and trade market is offset other taxes and could also fund direct
going to actually do a lot more then is reflected transfers to people who are impacted. So that, on
in those documents. And the real challenge for net, certain groups t hat
California after 2020 (and it 6 s a ¢ hpetect, er industries,ncan be protected. This is
one has confronted) is how high a carbon price an i dea t hedly even tlkedbaboatdo s r
is politically sustainable, and how do you create very much, except for when we got into some of
mechanisms within your market design to the issues with the Trade Ready Program under
sustain as high as price as possible? the Clean Power Plan, and we talked to some of
the states privately, and they would get into the
I think there are questions there for households, issue about the allocation food fight. Well, the
and there are also really big questions for allocation is just a pot of money,and i tdés | us
industry. Because the whole system of transfer. You can allocate those funds to
protections for energy-intensive trade-exposed whomever youwantto.l t 6s not going t
industry in California are via a free allocation the price formation in that market. But i t 6 s
right now. And that whole system is kind of interesting that we havend
dreamed up, basically, with the idea that carbon into the possibility of actually reducing other tax
prices are between zero and $10 per ton. T h e r e 0 urdens and transfers.
an analysis by Meredith Fowlie and Mar
Reguant that has underpins that work. And you Respondent 2: | &1 | j ust ma k e on
talk to Pr of essor Fowl i &, a n ddditisnhl @oint about €akifgrnia. YduGOnay not
dondét trust it beyoond maowbite butlright nolv iyou lwould &rge that t o n .
And wedre goi ng undertheg o Waiforniphassa tevenuemeautral carbon tax as a
current market design, at  whi ¢ h p oi n tpolityineffeet. he carbon price is at the floor.
guestion called about how you protect firms as So itds aAnd asseftidly alltthe x .
well And those conver sat i allowances tha aredsold ahaactiogn era rebateg
right now within the CARB, but I can tell you on bill to utility rate payers. So the utilities get
theyodr e pae fof nthe t legislative the allowances. They sell them. They have to
conversation. take all that money and give it back on the bill as
a credit to their customers. And so its
Respondent 4: Respondent 3, you talked about approaches a revenue-neutral carbon tax policy.
what the average electricity consumption is in Not by design, but in effect.
Germany. The same is true in California. The
kilowatt hour consumption per household in Respondent 2: Just to be clear about the
California, where electricity rates are high, pales difficulty, a lot of the differences between the
in comparison to what it is in, say, the Midwest, per capita electricity consumption in Germany
where the standard bill is a thousand kilowatt and the Midwest or even California are due to
hours as sort of the benchmark. So there,y o0 u 6 r e extremely long-term investments and societal
tal king about s omet hi n gdecisidmsathatvgere masleu And 50j andas as wh a t
youobre | ooki n o, ratd is onen G @neentidziny that kind of change through a
thing,buti t 6s about t, amd haw e xcgbempdce, t likerit.eBsu t itds jFast ver:

does one deal with that.

example, encouraging people to move into 700
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square foot apartments as opposed to 2,000
square foot apartments. [LAUGHTER]

The other thing | was going to say is that saying
well that we could redistribute the gains from a
carbon tax is a completely useless argument,
since, empirically, the second half of the bargain
very rarely gets implemented. And | think that
has manifested itself quite clearly in the last
election. | t rwtsenough to say, his TS more
efficient.0 t e very least one has to credibly
demonstrate how a more efficient system would
implement the second half of the revenue
recycling to the people who would otherwise be
most affected.

Question 6 Energy efficiency has been
mentioned once, but it seemingly could have
been a very important part of the CPP. If there is
no CPP, what happens to the state programs and
also appliance standards? Because LED lighting
actually avoids more power production than
rooftop solar. I t ndtssery exciting, s o we
talk about it the way we talk about rooftop solar.

Respondent 1: | think that in the demand growth
number s, youdr e
energy efficiency. | would call that, for lack of a
better term, passive energy efficiency. | t & s
energy efficiency built into the building
standards that apply, and standards that have
been changing over time and have been
continually updated and ratcheted downward so
that we have become more efficient in our
electricity usage. And so | think that is
embedded in the
last decade.

Now, how much of that is driving the trends
weobdve
wish I couldsay.But youdr e
this. At least in the PJM load forecast, the most
updated one, in 2017, accounts for that kind of
energy efficiency improvement in both the
building and appliance capital stock. An d

actually a really important factor driving a lot of
this. So, if we actually redid the CPP study, if |

seen i nlhaveneided b st

went back to PJM and said, efitL6 gt with thé

2017 | o adCPPF woule l®e &vent lessd

binding than what | showed here today.

Respondent 2: Of

P

mention building or appliance standards. | t 6 s

the thing that worked on the energy efficiency
sidlee Those arenot
turns out they actually work reasonably well.
T h a oné af the things that got dissed in the
budget proposal, | think. So, I guess, on the

positive side, if you believe (and | & hi

really a religious issue, in some sense) that
energy efficiency is indeed as super cost-
effective as people do believe, than I think that
in the absence of the CPP there will be
continued pretty serious efforts to support
energy efficiency without a price signal.

You definitely see that in California. You

definitely see that in Massachusetts. And s o

a little less worried. If anything, | think the CPP

d o madlels could have underestimated the impact of

the existing programs on future energy
efficiency efforts and perhaps even results. So
Il o6m a little

people who think that is the most important
thieg we should do.

Question 71 6 m g otry to gnd thiowith a
little bit of an optimistic point and ask for your
opinions. So far, rate payers have committed to
about 10 billion dollars over the next decade in
direct subsidies to nuclear. |1 was very struck

may not be the right technology in terms of load
following, if we think renewables are going to
be coming an increasing part of the supply stack.

Ldad grawth és Yoing down. May be vyou
now swanahigtbasetoag inftexable sniégs@n the system,

which is kind of an interesting idea, and | think
that és the
Canyon case, which made a lot of sense.

0s
So, my sort of challenge to you is, if | gave you

10 billion dollars over the next decade to invest
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in a way that you thought would be extremely
effective in fighting climate change, would you
give it to the nukes? Would you build 20
thousand megawatt hours of battery storage?
Would you put it into energy efficiency? Would
you build a thousand megawatts of renewables a
year? For all these, the math roughly works out.
What would you do? 1 6 m g @asihtleat ydu o
cannot put in a straight up carbon tax, both
because | think it would blow the budget, and
because itds just too

Respondent 1: | 6 d the endney and use it to
try to change vehicle fuel efficiency, whether
through EV deployment or some other program,
although | dondt | ove
grants to people who buy Teslas. | t hink
a better policy design option than that, speaking
as someone who comes from a neighborhood
where it Olike every other car is a Tesla, it
seems like. If I had 10 billion dollars, | honestly
woul dnét spend it in

Respondent 2. That 6 s a
couple of things with the money. One thing |
would do is put a lot of it into R&D and
different technology in the power sector and see
what 6s plytatretoragd? s that carbon
capture technology? Is that advanced nuclear?
| Gsek what bubbles up to the top as being really
promising. | think I would do that.

If I was going to invest some in programs now, |
would put a lot into certain efficiency programs
like CHP. I think when we look at it in the
Mi dwest, therebds a
gains that can be done there, and | think you
coul d Sstructure
something that would be really valuable, not
only in terms of greenhouse gas reduction, but as
an economic development tool for the industrial
users who might make something out of that.
Respondent 3: | would say , since |
carbon tax, obviously it& carbon price.

e

t
t

t h decisiprs, ageir,

I actually think, in some sense, the question is
focusing on the wrong thing. | probably would

be OK with giving that to the nukes, because, as

| said earlier, focusing on new investment is
really important. 10 billion dollars is a lot of
money to you and me, but if you think about the
next 25 years and the overall investment it will

take to transform the energy system, not just the
electricity system, but the energy system, we 6 r e
going to make lots of 10 billion dollar mistakes,
ane 9p,.if the 10 billion dollars are part of a
program that helps build some kind of consensus
toward lowering carbon emissions, | think 1
would be OK with that. T h at does
t hi nk the hbest Gses of the money,
mec é dear iolfy ,j ubsut
mieeeds of the overall
obsess over the small piece and forget the bigger
challenges.

not

Respondent 4: Just to add on to that, the nuclear
sag etndrt. necessari
for greenhouse gas reasons. In Illinois, you

g b e atd og wald have weny well had bills like | used to see

when IwasintheLegi s| atedee @gWing
support X industry because X industry provides
this many jobs, this much economic impact to
our communities.0 You could have very well
seen it like that, and separated it from the power
sector discussion. | t 6 s not j ust
decisionnSo t hat s a whol e
to the value of it, too.

Question 8 | just want to follow up on the
question | had originally asked. | heard a lot

h u g eboutaCalidotnia &nd adof of tiee tthings gou aen c vy

doing in California, British Columbia and

pr ogr aAtbsrta ars alscdoing, anchnaytoe we tshioudd thed s

talking about control areas and having a control
area together. So back to you on whether you
think thatos ,andlwhethewae
control area as a group maybe can deal with
environmental policy better.

canot say

Respondent 1: | think there are two ways to
answer your question. One answer has to do
with jurisdictions cooperating on climate. And |

new
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think that gets a little bit more complicated
under a Trump administration. There are legal
constraints on the U.S. side with respect to who

has a foreign poWhenthy
state foreign policy is consistent with the federal
foreign policy, it

t hey 6r e, bad thifig canrhapert to state
laws. So that concerns me with respect to carbon
market linkage.

With respect to balancing area or control area
cooperation on climate
right way to go. The challenge that California
has is that, for a long time, we made a decision

to not build coal plants. Not in our state.
[LAUGHTER] And so we built them in Utah
and Nevada and on the res. And so the challenge

iS power moving across control area interties,
and how to manage the carbon in that context.

An even more difficult challenge, though, is
when you have part of a control area (especially
in an organized wholesale market with unit
commitment) under a carbon price and part of

the area not, or different parts of the area (which
was the prospect in the WECC) under different
carbon prices. When there are different carbon

a npdicingv lregimesdandeds#fferaitt market designs,

that is a mess. It is really complicated to

higher the carbon price, the more the
imperfections matter in terms of the functioning
of the wholesale market and/or the reality of the
carbon accounting. So, if t her e @os
coordinate across provinces on carbon pricing, if
[provindesccan, coortlinate ¢mielackicityt rhaiket
design as well, that
long run. And I think the same could be said in
the other direction. If you have a common
market, then there are strong reasons to look at
trying to coordinate the development of
whatever is done to comply with the federal
mandate to have a $50 price by 2022.
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