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ÅElectricity is the defining feature of a modern economy

Å The industry is undergoing terrific change

ÅTechnological changes 

ÅChanging economics of energy, and 

ÅUrgent environmental challenges 

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

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

ÅTo meet todayôs challenges we must: align the private interest 
with the public good, and balance regulation with market forces
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Why do we focus on power?
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Å A state, even a little one, can make 
a difference.

Å Exports:

Å Computer chips, maple syrup 

Å Efficiency and integrated 
resource planning

Å Efficiency Vermont

Å The Regional Greenhouse Gas 
Initiative

Å Allowance auctions and 
revenues ñrecycledò into 
clean energy investment

Å Leadership on energy, 
environment, and climate policy 
(among other things)

Vermont matters

What Happens in 

VERMONT
Goes global!
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Å Non-profit, non-partisan NGO

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

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

Å Not advocates:

ÅWe donôt take positions in regulatory or other litigated proceedings

Å Work directly with decision-makers in government and industry

Å Global perspective: programs in the US, China, Europe, and India
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Who is RAP?

Frederick Weston:w!tΩǎ tƻƭƛŎȅ 5ƛǊŜŎǘƻǊΣ ŦƻǊƳŜǊƭȅ /Ƙƛƴŀ tǊƻƎǊŀƳ 5ƛǊŜŎǘƻǊΦ 9ŎƻƴƻƳƛǎǘ ŀƴŘ  
Hearing Officer at the VT PSB (now PUC) for 11 years, consultant on energy policy in 
Boston, with AIG in the Middle East, holds advanced degree from the Fletcher School of 
Law and Diplomacy.
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Promoting the Public Good

The Purpose of Regulation
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Å It operates under a franchise granted by the state

Å Most are natural monopolies; all provide an essential service

ÅIt has ñan obligation to serveò

Å It must provide service at posted prices, available to all who 
qualify for them

ÅñUndue discriminationò is illegal

ÅA utility performs an important function in a society, which is not 
entirely commercial:

ÅStriking 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 a utility and what is its role?
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ÅAn exercise of the police power of the state

ÅConstrained by the state and federal Constitutions

ÅTakings and due process

ÅIt is not a contract with the regulated entity

ÅThere is no ñregulatory compactò

ÅNot necessarily true in other countries, where the 
terms of regulation are often set out in contracts

ÅFundamental objectives:

ÅPreventing abuses of monopoly power by industries 
ñaffected with the public goodò

ÅEfficiency and fairness

7

What is economic regulation?
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ÅExtensions of legislatures, executing powers and oversight 
originally exercised by legislatures

Å Independent

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

Å Expert bodies

Å Quasi-judicial, not merely tribunals for dispute resolution, but 
charged with ñpromoting the public goodò

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

ÅThey can open investigations on their own motion
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The regulatorôs role
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ÅProcess is important

ÅProvides notice

ÅFair: decisions based on evidence

ÅAccess

ÅAffected parties can participate

ÅVisible to the public and press

ÅDisciplined: process obeyed and decisions are made

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

ÅThere are inherent dilemmas in regulation, balance is 
typical. Courage, leavened with realism, is essential.
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The regulatorôs role
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Just and Reasonable Prices

Ratemaking: The Essential 
Regulatory Act
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ÅEconomic efficiency

ÅFair prices

ÅTo consumers and revenue adequacy for the 

utility

ÅReasonable service, with nondiscriminatory 

access for all

ÅAdequate quality and reliability

ÅOther policy considerations
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Objectives of economic regulation
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Å ñJust and reasonableò rates

ÅPosted tariffs

Å Fair, equitable, based on the general principle that the cost-causer 
pays

ÅRates sufficient but no more than necessary to cover the costs of 
meeting demand, including investment and return on investment

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

ÅñEfficientò means that the cumulative result of regulated prices 
drives investment by the utility and the consumer that is best for 
the state as a whole, however ñbestò is defined (overall cost, or 
cost plus other factors)

Å Rate design

ÅStructure and periodicity of prices
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Pricing: Efficient and fair
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Lowest societal cost over the long-run

The Evolving Power Sector 
and its Regulation
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ÅRealization that the entire network, from fuel to end-
use, constitutes the thing that is ñaffected with the 

public interestò and should be the object of public 

policy

ÅInvestment and expenditure decisions should be 
subject to a rigorous public review

ÅBefore or after?

Å1980s-90s: Integrated Resource Planning

Å30 VSA Ä218c(a)(1)

ÅMore recently ïPerformance-Based Regulation
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Evolution of the regulatory model
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All regulation is incentive 
regulation!

The trick is to understand what the 
incentives are and how they affect behavior
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Å Under traditional regulation:

Price = Cost of Service/sales

Å But:
Actual Revenues = Price * Quantity

Where: Quantity = actual sales

Å Which means that:

Net income (profit) = Actual Revenues ïActual Costs

Å The utility makes money by:
Å Reducing costs and
Å Increasing sales

How do utilities make money under 
traditional regulation?
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ÅPBR 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

ÅUsed extensively in telecom regulation

ÅñDecouplingò: a foundation for PBR

ÅBreaking the link between profits and sales

ÅGMP and VGS both operate under PBRs that decouple cost 

recovery of the network (wires and pipes) from sales of kWhs

and therms

Alternative regulatory methods:
ñDecouplingò and Performance-
Based Ratemaking (PBR)
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Å Typically, overlaid on a decoupling regulatory plan

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

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

ÅService quality (outages, response times, complaints)

ÅOperational cost savings/smart grid investment

Å Line loss reductions

ÅPower cost savings

Å Increased end-use efficiency

ÅRenewables and distributed energy resources

ÅEmissions reductions (per MWh)

ÅDemand response participation
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Illustrative performance metrics 
under PBR
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Institutions and History

Regulation in Vermont
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ÅOrigins in legislative attempts to regulate railroads, 
then Railroad Commission

ÅñPublic goodò mandate across various regulated 
utilities (energy, water, telco, other)

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

ÅCan open investigations on its own motion

ÅCan proceed via rulemakings, contested cases, or via 
informal proceedings (workshops, stakeholder 
dialogues, etc.)

Public Utility Commission (PUC)
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ÅExecutive Branch Utility Policy

ÅStatewide Planning

ÅAnd data analysis

ÅPublic Advocacy

ÅWith staff experts and bill-back authority

ÅConsumer Affairs (answering the 800-line)

ÅState Energy Office (liaison to US DOE)

ÅSafety

Department of Public Service (DPS)
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ÅGov. Snelling instigated the change. He 

wanted:

ÅAccountability for stateôs positions in regulatory 

matters, as the stateôs top elected official

ÅRather than a special council attorney making 

the decisions on how to represent the state

ÅBring together key utility functions for synergies, 

post Oil Embargo

ÅPSB (PUC) would remain independent

DPS and PSB (PUC) assumed 
current structure in 1981 ïWhy?
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ÅEarly days ïhydro and Village systems

ÅFossil fuels critical for growth (Moran)

ÅNuclear arrives

ÅCanadian hydropower

ÅEnergy Efficiency and Renewables

ÅNatural Gas

ÅñResource of the Decadeò
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Evolution of the Vermont power mix 
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ÅDocket 5270 opened 2/88; Order issued 4/90

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

ÅIRPs to be reviewed and approved by PSB

ÅPrescribed ratemaking treatment for adverse financial 
impacts on utilities from EE

ÅPotential rewards for superior performance

ÅEarly to mid-1990s

ÅUtility EE performance varied

24

Integrated Resource Planning (IRP) 
and Efficiency (EE) as a resource
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A Layer Cake of Benefits from Investments in System Resources
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1995-96: Restructuring debate

ÅDocket 5854: Report to Legislature

ÅWho should deliver EE in a restructured industry?

ÅPSB concluded 3rd-party ñenergy efficiency 
utilityò
ÅNot government: political and budgetary 

entanglements
ÅNot distribution utilities, given performance to 

date and the large number of small 
companies

Å3rd party EEU: State-wide single purpose 
entity
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IRP and EE in industry restructuring
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Å1997-1999: Docket 5980

Å2½-year investigation

ÅBoard order establishment of EVT in 9/99

Å2000: EVT established

ÅPerformance-based contract, since evolved into 

performance-based franchise

ÅGlobally-significant model for delivering EE as a 

money-saving resource 
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Efficiency Vermont
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Å Things change -- ñresource of the decadeò

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

Å Nuclear power still important but declining (regionally)

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

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

Å And energy efficiency is lowering costs and minimizing supply 
risk

Å Next: cost-effective electrification of heating and transportation

The sweep of history
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ÅHydro and public power battles since the 1920s

ÅChurchill Falls vs. Vermont Yankee 

ÅSeabrook, Millstone, and the era of nuclear cost 

overruns

ÅNYPA and the DPS role in power sales

ÅHydro Quebec, HVDC line, and utility contracts

ÅEnergy efficiency & integrated resource planning
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History Lessons ï
Recurring resource battles
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ÅSearsburg and utility-scale wind

ÅPV and net metering

ÅDiversity as an issue ïthe challenge of too much 

gas-fired power

ÅISO-New Englandôs transmission expansion 

process; socializing reliability

30

History Lessons: Challenges of 
todayôs resource choices
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The Logic of ñCarbon Revenue Recyclingò

Climate Change and the 
Power Sector
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Carbon prices/taxes alone will deliver only a part of the abatement needed

Å Abatement cost

Å ϵ ǇŜǊ ǘ/h2e
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Å Energy 
efficiency-

Other 
Industry

Å Lighting - switch incandescent to LEDs, 
residential

Å Appliances - residential

Å Building envelope - retrofit, commercial

Å Lighting - controls - retrofit, commercial

Å LDV diesel bundle 4

Å LDV gasoline bundle 4

Å Building envelope - retrofit, residential

Å Efficiency package - new build, residential

Å Building 
envelope -
package 2, 
residential

Å Organic soils restoration

Å Degraded Forest 
Reforestation

Å Pastureland Afforestation

Å Coal CCS new built

Å Solar CSP

Å Solar PV

Å Biomass CCS new 
bui lt

Å Nuclear

Å Wind low penetration

Å Bioethanol sugarcane

Å LDV Gasoline plugging hybrid

Carbon price 

most effectivePrograms needed to 

surmount market barriers

More 

support 

needed

to deploy 

new  

technology

EU-27 GHG abatement cost curve beyond BAU ς2030
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Four main possibilities:

Å Reduce consumption

Å Re-dispatch the existing fleet and/or 

Å Shut down high-carbon units

Å Lower the emission profile of new generation (including repowering)

For each opportunity, ask: 

1. How many tons will it avoid? 

2. How much will it cost society (or, cost consumers per ton)?

3. What tools ïincluding what kind of carbon caps -- get the best 
results on #1 & #2 ?

33

Where do power sector emissions 
reductions actually come from?



Regulatory Assistance Project (RAP)® 34

Efficiency Programmes Save 9x More Carbon Per

Consumer GBP Than Carbon Taxes Or Prices

.
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Å Key idea: Sell allowances, invest carbon revenue in low-cost carbon 
reductionðespecially EE

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

Å Even with low (~$3/ton) CO2 prices, RGGI has raised over $500 million 
for EE programsðavoiding CO2 at a cost of (minus) -$73 per ton! 

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

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

Å Germany, France, Czech Republic ïhave programs and/or plans to 
invest substantial carbon revenues in EE

35

Carbon revenues are a powerful 
tool to leverage carbon price
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Integrating Renewables

Climate Change and the 
Power Sector
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The Challenge: RE variability 

Net demand = gross demand minus demand effectively served by low-marginal-cost, 
variable RES supply.  <Southern UK 2030 w 28% PV & wind>
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U.S. Utility EE Program Spending Now Over
$7 Billion/Year and Still Growing

Natu r al 
gas EE 
p r ogr ams

Elec t ric 
EE
pr ogr ams

Note: 1993- 2008 represents spending; 2009 representsspending among CEEmembersrepor ting to CEE; 2010 and 2011 represent

budgetsof CEE membersreport ing to CEE; 2015and 2020 represent LBNL "hi gh case"projections

Sources: ACEEE,The 2010 StateEnergy Effi ciency Scorecard , October 2010; CEE, Stat eof the Effi ciency Progra m Indu stry, December

10,2010,and Marc h14,2012; LBNL, The Shifti ng Landscapeof Ratepayer -Funded Energ y Effi ciency in the U.S. , 2009.
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What makes electrification beneficial?

1. Saves Customers Money

Long-Term; New Services

2. Reduces Environmental 

Impacts

3. Enables Better Grid    

Management

Three criteria: Achieve at least one 
without adversely impacting the others


