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Why do we focus on power?

A Electricity is the defining feature of a modern economy

A The industry is undergoing terrific change
A Technological changes
A Changing economics of energy, and
A Urgent environmental challenges

A Some of this is absolute (technology, costs, consumer choices)
and will happen regardless of policy

A Some of this seems imperative (address environmental issues,
retain fairness) but is a policy choice

ATo meet todaybds challenges we
with the public good, and balance regulation with market forces
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Vermont matters

A A state, even a little one, can make
a difference.

What Hap per ens m

A Exports:
A Computer chips, maple syrup
A Efficiency and integrated

resource planning
A Efficiency Vermont

A The Regional Greenhouse Gas Wha’[ Happens in

Initiative

A Allowance auctions and VE R M O N T
revenues Arecycl

clean energy investment

A Leadership on energy, GoeS gIOball

environment, and climate policy
(among other things)
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Who i1s RAP?

Non-profit, non-partisan NGO

p SIS

Former utility and environmental regulators, consumer advocates, industry
officials, and policymakers

A Mission: To help governments develop policies that will ensure the long-term
economic and environmental sustainability of the power, gas, and energy
sectors

A Not advocates:
AWe donot take positions in regul at ol
A Work directly with decision-makers in government and industry

A Global perspective: programs in the US, China, Europe, and India

FrederickWestonw! t Qa t 2f A0O& 5ANBOU2NE TFT2NNSNf &
Hearing Officer atthe VT PSB (now PUC) for 11 years, consultanton energy policy in
Boston, with AIG in the Middle East, holds advanced degree from the Fletcher School «
Law and Diplomacy.
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1 The Purpose of Regulation

Promoting the Public Good




What is a utility and what is its role?

A It operates under a franchise granted by the state
A Most are natural monopolies; all provide an essential service
Alt has fAdan obligation to serve
A It must provide service at posted prices, available to all who
gualify for them
AAiUndue discriminationo is il
A A utility performs an important function in a society, which is not
entirely commercial:

A Striking a sound balance between its public service role and
Its compensation enables capital to flow at reasonable costs,
and consumer expectations to be reasonably met
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What is economic regulation?

A An exercise of the police power of the state
A Constrained by the state and federal Constitutions
A Takings and due process

A Itis not a contract with the regulated entity
AThere 1 s no Aregqgul atory <cor

A Not necessarily true in other countries, where the
terms of regulation are often set out in contracts

A Fundamental objectives:

A Preventing abuses of monopoly power by industries
naffected with the public ¢

A Efficiency and fairness
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The regul ator 0s

A Extensions of legislatures, executing powers and oversight
originally exercised by legislatures
A Independent

A Removed from the political process to a significant degree,
empowered to make decisions that appropriately balance
competing interests: they make the hard decisions

A Expert bodies

A Quasi-judicial, not merely tribunals for dispute resolution, but
charged with Apromoting the pul

A They can look forward, anticipate issues and directions, and
clarify and, in so doing, minimize risk

A They can open investigations on their own motion
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The regul ator 0s

A Process is important
A Provides notice
A Fair: decisions based on evidence
A Access
A Affected parties can participate
A Visible to the public and press
A Disciplined: process obeyed and decisions are made

A Regulation is not a popularity contest, and sometimes
unpopular choices are in the best public interest

A There are inherent dilemmas in regulation, balance is
typical. Courage, leavened with realism, is essential.
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2 Ratemaking: The Essential
Reqgulatory Act

Just and Reasonable Prices




Objectives of economic regulation

A Economic efficiency
A Fair prices
A To consumers and revenue adequacy for the
utility
A Reasonable service, with nondiscriminatory
access for all
A Adequate quality and reliability

A Other policy considerations
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Pricing: Efficient and fair

AfJust and reasonabled rates
A Posted tariffs
A Falir, equitable, based on the general principle that the cost-causer
pays
A Rates sufficient but no more than necessaryto cover the costs of
meeting demand, including investment and return on investment

A Most efficient if rates send proper economic signals to end-users,
who are making usage and investment decisions routinely

AREfficiento means that the cunm
drives investment by the utility and the consumer that is best for
the state as a whole, however
cost plus other factors)

A Rate design
A Structure and periodicity of prices
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3 The Evolving Power Sector
and its Regulation

Lowest societal cost over the long-run

G

e
i



Evolution of the regulatory model

A Realization that the entire network, from fuel to end-

us e, constitutes the t hi
opubli ¢ 1 nteresto and shoul
policy

A Investment and expenditure decisions should be

subject to a rigorous public review
A Before or after?

A 1980s-90s: Integrated Resource Planning
A 30 VSA A218c(a)(1)

A More recently i Performance-Based Regulation
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All regulation Is Incentive
regulation!

The trick Is to understand what the
Incentives are and how they affect behavic




How do utilities make money under
traditional regulation?

A Under traditional regulation:

Price = Cost of Service/sales

A But:

Actual Revenues = Price * Quantity
Where: Quantity = actual sales

A Which means that:

Net income (profit) = Actual Revenues i Actual Costs

A The utility makes money by:
A Reducing costs and
A Increasing sales
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Alternative regulatory methods:
NDecoupli ngo and Pe
Based Ratemaking (PBR)

A PBR is not a new concept: It refers to any variation on
traditional (price-based) regulation that aims to
encourage, by the application of specific rewards and
penalties, identified outcomes and behavior
A Used extensively in telecom regulation

AfiDecouplingodo: a foundatior
A Breaking the link between profits and sales

A GMP and VGS both operate under PBRs that decouple cost
recovery of the network (wires and pipes) from sales of kWhs
and therms
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llustrative performance metrics
under PBR

A Typically, overlaid on a decoupling regulatory plan

A In various forms, used in more than half the states and in Europe
and Latin America

A Financial incentives (penalties) for achievement (failure to achieve)
specified outcomes, e.g.:

A Service guality (outages, response times, complaints)
A Operational cost savings/smart grid investment
A Line loss reductions
A Power cost savings
A Increased end-use efficiency
A Renewables and distributed energy resources
A Emissions reductions (per MWh)
A Demand response participation
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A Regulation in Vermont

Institutions and History




Public Utility Commission (PUC)

A Origins in legislative attempts to regulate railroads,
then Railroad Commission

AARPublic goodo mandate acr ¢
utilities (energy, water, telco, other)

A Quasi-judicial body, 3 Members with 6-year terms,
screened by the Judicial Nominating Board

A Can open investigations on its own motion

A Can proceed via rulemakings, contested cases, or via
iInformal proceedings (workshops, stakeholder
dialogues, etc.)
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Department of Public Service (DPS)

A Executive Branch Utility Policy
A Statewide Planning

A And data analysis
A Public Advocacy

AW ith staff experts and bill-back authority
A Consumer Affairs (answering the 800-line)
A State Energy Office (liaison to US DOE)
A Safety
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DPS and PSB (PUC) assumed
current structure in 19811 Why?

A Gov. Snelling instigated the change. He
wanted:

AAccountability for statef
matter s, as the stateodos t

A Rather than a special council attorney making
the decisions on how to represent the state

A Bring together key utility functions for synergies,
post Oil Embargo

A PSB (PUC) would remain independent
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Evolution of the Vermont power mix

A Early days i hydro and Village systems

A Fossil fuels critical for growth (Moran)

A Nuclear arrives

A Canadian hydropower

A Energy Efficiency and Renewables

A Natural Gas

AiResource of the Decadeo
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Integrated Resource Planning (IRP)
and Efficiency (EE) as a resource

A Docket 5270 opened 2/88; Order issued 4/90

A Required all utilities to engage in IRP and to implement
programs to acquire all cost-effective EE resources, as
identified by the IRP

A IRPs to be reviewed and approved by PSB

A Prescribed ratemaking treatment for adverse financial
Impacts on utilities from EE

A Potential rewards for superior performance

A Early to mid-1990s
A Utility EE performance varied
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A Layer Cake of Benefits from Investments in System Resources

Utility System Benefits
« Power Supply

+ T&D Capacity

« Environmental

» Losses and reserves

« Risk

+ Credit and Collection

Participant Benefits

« Other Fuels

+ Water, Sewer

+ O&M Costs

« Health Impacts

« Employee Productivity
« Comfort

Societal Benefits

+ Air Quality

+ Water

« Solid Waste

+ Energy Security

« Economic Development
« Health Impacts
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IRP and EE in industry restructuring

1995-96: Restructuring debate
A Docket 5854: Report to Legislature
A'Who should deliver EE in a restructured industry?

APSBconcluded 39party fenergy ¢
uti Il 1 tyo
A Not government: political and budgetary
entanglements

A Not distribution utilities, given performance to
date and the large number of small
companies

A 3" party EEU: State-wide single purpose
entity
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Efficiency Vermont

A 1997-1999: Docket 5980

A 2%2-year Investigation

A Board order establishment of EVT in 9/99
A 2000: EVT established

A Performance-based contract, since evolved Into
performance-based franchise

A Globally-significant model for delivering EE as a
money-saving resource
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27



The sweep of history

Thingschange --ir esour ce of the decad

A hydro- and fossil-based power sector evolves to one
dominated by natural gas regionally (49%)

Nuclear power still important but declining (regionally)

Wind and solar are growing exponentially, but remain a small
fraction

Economies of scale drove bigger plants for decades; this is
now turning around

And energy efficiency is lowering costs and minimizing supply
risk

Next: cost-effective electrification of heating and transportation

o o Po  To T T I»
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History Lessons i
Recurring resource battles

A Hydro and public power battles since the 1920s
A Churchill Falls vs. Vermont Yankee

A Seabrook, Millstone, and the era of nuclear cost
overruns

A NYPA and the DPS role in power sales
A Hydro Quebec, HVDC line, and utility contracts
A Energy efficiency & integrated resource planning

Regulatory Assistance Project (RAP)®
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History Lessons: Challenges of
todayo0Os resource

A Searsburg and utility-scale wind
A PV and net metering

A Diversity as an issue 7 the challenge of too much
gas-fired power

AISO-New Engl andds transmi s
process, socializing reliability
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B cClimate Change and the
Power Sector

The Logic of nCarbon Revenue
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A
A

80
60
40

Carbon prices/taxes alone will deliver only a part of the abatement needed

Carbon price A BiomassCCS new
Programs needed to most effective built More
surmount market barriers _ A SolarPV —— support
-k: Pastureland Afforestation needed
Abatement cost . A ind low penetration_ . to deploy
e LISNI G/ Building AI Degraded Forest
envelope- Reforestation | new
nic soils restorptio technology
residential I p
Energy | I
efficiency
Other
I A 15 !\ 2.0 A 25 3.0
A Nuclear | A Abatement potehtial

A LDl/ Gadoline plugging hybrid\ |
A Efficiency pzlcka ew build, residential
A Building envelopg retrgfit, residential
L A LDV gasoline bundle
A LDV diesel bundle 4
A Bioethanol sugarcane L & — — — —
Lighting- controls - retrofit"Commercial

A Building envelope retrofit, commercial

A Appliances residential

A GtCQe perjyear

|

|

| T A Solar CSP
l

L A Coal CCS new built

A Lighting- switch incandescent to LEDs, EU27 GHG abatement cost curve beyond BARD30

residential
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Where do power sector emissions
reductions actually come from?

Four main possibilities:

A Reduce consumption

Re-dispatch the existing fleet and/or

Shut down high-carbon units

Lower the emission profile of new generation (including repowering)

o To I

For each opportunity, ask:
1. How many tons will it avoid?
2. How much will it cost society (or, cost consumers per ton)?

3. Whattools T including what kind of carbon caps -- get the best
results on #1 & #2 ?
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Efficiency Programmes Save 9x More Carbon Per
Consumer GBP Than Carbon Taxes Or Prices

Cumul ative CO, Emission sSaved by: In cre asing Rates 3%; and

. In cre asing Rates 3% to Fund Energy Efficie ncy (UK Example)
60
8 ® Cumulative carbon dioxide
c>t$ emissions savedwith 3%rise
ﬂ 50 in rates tofund energy
= efficiency (Mtons)
2
UEJ 40 B Cumulative carbon dioxide
emissions savedwith 3%rise
g m in rates only (Mtons)
585 30
S5
g ~ Cumulative CO2
o 20 emissions avoidedfrom
= raising rates3%and
) funding EE, 2006-2020:
4 59.8 million tons
=] 10
o Cumulative CO2
g emissions avoidedfrom
S raising rates 3%, 200 6-
O 0 - 2020:6.8 mil lion tons
2005 2007 2009 2011 2013 2015 2017 2019
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Carbon revenues are a powerful
tool to leverage carbon price

Do Po  Po Do Po Do

Key idea: Sell allowances, invest carbon revenue in low-cost carbon
reductiond especially EE

Northeast US: 9 RGGI states now dedicate >80% of allowance value
to clean energy (~55% to EE)

Even with low (~$3/ton) CO, prices, RGGI has raised over $500 million
for EE programsd avoiding CO, at a cost of (minus) -$73 per ton!

So far: adding $1.6 billion to the regional economy, and supporting
16,000 new jobs

Political lesson: RGGI renewed 2013, cap lowered. Lowered again in
2018

Germany, France, Czech Republici have programs and/or plans to
iInvest substantial carbon revenues in EE
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O Climate Change and the
Power Sector

Integrating Renewables




The Challenge: RE variability

Net Demand, 1 Jan to 31 Dec 2030

60,000 : 1858 =

50,00014] l L ,;, L : | 4 | | B

e T
' 1

Megawatts

Vi
TR R T T 1

Hours

Net demand gross demand minus demand effectively served byrmavginalcost,
variable RES supply. <Southern UK 2030 w 28% PV & wind>
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—— U.S. Utility EE Program Spending Now Over

Pro gram spending (Bi llion $)

14

12

10

$7 Billion/Year and Still Growing

m Natural
gas EE
programs

® Electric
EE
programs

1996 1997 1998 1999 2000 2003 2004 2006 2007 2008 2009 2010 2011 2015 2020

Note:1993-2008 represents spending; 2009representsspending among CEEmembersreporting to CEE; 2010and 201 1represent
budgetsof CEE membersreporting to CEE; 2015and 2020 represent LBNL "high case"projections

Sources ACEEE, The 2010 State Ener gy Efficiency Scorecard, October 2010; CEE, Stat e of the Effi ciency Progra m Indu stry, December
10,2010,and March14,2012; LBNL, The Shifti ng Landscapeof Ratepayer-Funded Energy EfficiencyintheU.S.,20009.
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What makes electrification beneficial?

Three criteria: Achieve at leastone
without adversely impacting the others

PhoARR s
1. Saves Customers Money 2. Reduces Environmental 3. Enables Better Grid
Long-Term; New Services Impacts Management
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