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Introduction 

LBNL	is	supported	by	the	U.S.	Department	of	Energy	to	conduct	
non-classified	research,	operated	by	the	University	of	California

– Provides	 technical	assistance	 to	states—primarily	 state	energy	offices and	
utility	regulatory	commissions

– Assistance	 is	independent	 and	unbiased

The	 presentation	was	funded	by	the	U.S.	Department	of	Energy’s	Office	of	Electricity	
Delivery	and	Energy	Reliability-National	 Electricity	 Delivery	Division	 under	Lawrence	Berkeley	

National	Laboratory	Contract	No.	DE-AC02-05CH11231.	

Disclaimer
This	presentation	was	prepared	as	an	account	of	work	sponsored	by	the	United	States	Government.	While	this	presentation	is	believed	to	

contain	correct	information,	neither	the	United	States	Government	nor	any	agency	thereof,	nor	The	Regents	of	the	University	of	
California,	nor	any	of	their	employees,	makes	any	warranty,	express	or	implied,	or	assumes	any	legal	responsibility	for	the	accuracy,	

completeness,	or	usefulness	of	any	information,	apparatus,	product,	or	process	disclosed,	or	represents	that	its	use	would	not	infringe	
privately	owned	rights.	Reference	herein	to	any	specific	commercial	product,	process,	or	service	by	its	trade	name,	trademark,	

manufacturer,	or	otherwise,	does	not	necessarily	constitute	or	imply	its	endorsement,	recommendation,	or	favoring	by	the	United	States	
Government	or	any	agency	thereof,	or	The	Regents	of	the	University	of	California.	The	views	and	opinions	of	authors	expressed	herein	
do	not	necessarily	state	or	reflect	those	of	the	United	States	Government	or	any	agency	thereof,	or	The	Regents	of	the	University	of	

California.	Ernest	Orlando	Lawrence	Berkeley	National	Laboratory	is	an	equal	opportunity	employer.	
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Disclaimer on CPP Presentation

3Steven	Schiller,	NARUC,	February	4,	2016	

The	information	presented	herein	does	not	represent	any	U.S.	Department	of	Energy	(DOE)	or	
Lawrence	Berkeley	National	Laboratory	(LBNL)	positions	with	respect	to	the	Clean	Power	Plan	(CPP),	
CPP	documents,	or	strategies/actions	 that	states,	electricity	 generating	units	(EGUs),	or	others	should,	
can	or	may	take	with	respect	to	CPP	compliance.

The	information	presented	 is	based	in	part	on	the	following	proposed	Clean	Power	Plan	documents:
• Federal	Plan	Requirements	 for	Greenhouse	Gas	Emissions	from	Electric	 Utility	Generating	Units	
Constructed	on	or	Before	January	8,	2014;	Model	Trading	Rules;	Amendments	to	Framework	
Regulations;	and

• Evaluation	Measurement	and	Verification	 (EM&V)	Guidance	 for	Demand-Side	Energy	Efficiency.

The	above	listed	EPA	documents	are	in	draft	form	for	public	input	and	are	subject	to	change.	Thus,	the	
information	presented	is	also	subject	to	change.	DOE	and	LBNL	are	not	taking	positions	on	the	
proposed	documents.	State,	EGUs,	or	other	parties	 should	contact	their	local	U.S.	EPA	regional	office	if	
they	have	questions	concerning	 the	CPP.	Information	on	the	CPP	also	can	be	found	at	the	U.S.	EPA	CPP	
website:	http://www2.epa.gov/cleanpowerplan/clean-power-plan-existing-power-plants.



Topics

• Quick	review	of	energy	efficiency	EM&V	basics
• Overview	– CPP	pathways,	efficiency	in	the	CPP,	and	EM&V
• How	demand-side	energy	efficiency	(EE)	fits	into	the	CPP	and	

overview	of	EM&V	for	mass-based	plans	and	CEIP
• EE	in	rate-based	plans
• EM&V	requirements	and	guidance	(for	EM&V	for	rate	based	

plans)
• Quick	notes	on	tracking
• Possible next steps for states
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EM&V Basics

Steven	Schiller,	NARUC,	February	4,	2016	 5



Quick Review of EM&V Basics – page 1 of 3
• Measurement	and	verification	is	for	assessing	projects	and	individual	efficiency	

measures;	evaluation	is	for	assessing	policies	and	programs

• Several	types	of	evaluation:	impact,	process,	market	effects,	cost-effectiveness.	The	
CPP	focus	is	on	impact	evaluation	(EM&V)	which	produce	estimates	of	energy	savings

• Components	of	impact	evaluation:	verify	potential	to	generate	savings	and	
determine	savings

• Impact	evaluation	metrics	are	gross	savings,	net	savings	and	non-energy	impacts.	The	
CPP	focus	is	on	gross	electricity	savings	with	a	common	practice	baseline

• Three	approaches	to	determine	gross	savings:	deemed	values,	comparison	group	
methods,	and	project	based	measurement	and	verification

• While	there	is	a	wide	variety	of	efficiency	activity	categories,	most	EM&V	has	been	
developed	for	performance	contracting	and	’utility	programs’
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Savings Cannot Be Measured - page 2 of 3

They	Are	Estimated	
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Quick Review of EM&V Basics – page 3 of 3

• Key	issues	 for	EM&V
– How	good	is	good	enough?
– Defining	baselines

• EM&V	is	integral	to	EE	planning	and	
implementation	 and	supports	documenting	
impacts,	resource	planning	and	understand	
why	the	effects	occurred	

– things	that	are	measured	tend	to	improve

• EM&V	is	an	established	 field	with	many	resources	available	 to	support	
EM&V	implementation;	 for	example	see	 this	web	portal:
– EPA/DOE	State	and	Local	Energy	Efficiency	Action	Network	(SEE	Action)	–

http://www.epa.gov/cleanenergy/energy-programs/seeaction/index.html
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Market evaluations are critical for, but not exclusively used for, 
programs with market transformation elements and objectives. 
Examples of market evaluations are potential studies, baselines 
studies, and market effects studies.

Evaluations have three primary objectives, as shown in Figure ES.1:

• Document the benefits (i.e., impacts) of a program and determine 
whether the subject program (or portfolio of programs) met its goals

• Identify ways to improve current and future programs through 
determining why program-induced impacts occurred

• Support energy demand forecasting and resource planning by 
understanding the historical and future resource contributions 
of energy efficiency as compared to other energy resources.

Many energy efficiency evaluations are oriented toward developing 
retrospective estimates of energy savings attributable to a program 
to demonstrate in regulatory proceedings that public or energy  
consumer funds were properly and effectively spent. Beyond  
documenting savings and attribution, though, is the role of evaluation 
 in improving programs and providing a basis for future savings  
estimates in resource plans. Therefore, evaluation both fosters  
more effective programs and justifies increased levels of investment 
in energy efficiency as a long-term, reliable energy resource. Perhaps 
the imperative for conducting evaluation is best described by a quote 
attributed to John Kenneth Galbraith: “Things that are measured 
tend to improve.”2

ES.3 IMPACT EVALUATION METRICS
One or more of the following three metrics are usually reported as 
the output of impact evaluations:

• Estimates of gross (energy and/or demand) savings. These are 
the changes in energy consumption and/or demand that result 
directly from program-related actions taken by participants in 
an efficiency program, regardless of why they participated.

• Estimates of net (energy and/or demand) savings. These 
are the changes in energy consumption or demand that are 
attributable to an energy efficiency program. The primary, but 
not exclusive, considerations that account for the difference 
between net and gross savings are free riders (i.e., those who 
would have implemented the same or similar efficiency projects, 
to one degree or another, without the program now or in the 
near future) and participant and non-participant spillover 
(i.e., savings that result from actions taken as a result of a 
programs’s influence but which are not directly subsidized or 
required by the program). Net savings may also include consider-
ation of market effects (changes in the structure of a market).

Determining net savings involves separating out the impacts 
that are a result of influences other than the program being 
evaluated, such as consumer self-motivation or effects of 
prior and/or other programs. Given the range of influences on 
consumers’ energy consumption and the complexity in separat-
ing out both short-term and long-term market effects caused by 
the subject programs (and other programs), attributing changes 
to one cause (i.e., a particular program) or another can be quite 
complex. This is compounded by a general lack of consensus 
among policymakers and regulators on which short-term and 
long-term market influences and effects should be considered 
when determining net savings. Net savings are discussed in 
Chapter 5.

DOCUMENT 
IMPACTS

UNDERSTAND 
AND IMPROVE 

PROGRAM 
PERFORMANCE

SUPPORT ENERGY 
RESOURCE PLANNING

FIGURE ES.1: Evaluation objectives 

Documenting the benefits of efficiency, using credible and 
transparent methods, is a key component of successfully 
implementing and expanding the role of efficiency in providing 
secure, stable, reliable, clean, and reasonably priced energy. 
Therefore, evaluation is not an end unto itself but an effective 
tool for supporting the adoption, continuation, and expansion of 
energy efficiency programs, and thus the efficient use of energy.

EVALUATION SUPPORTS SUCCESSFUL 
EFFICIENCY PROGRAMS



Thinking about 
EM&V with the 
Clean Power Plan
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State Plan Types and Overall Approaches

• States	pick	a	mass- or	rate-based	goal	approach	
• States	submit	a	“State	Plan”	for	affected	EGUs	to	implement	

interim	and	final	goals	(or	federal	plan	is	implemented)
• Two	State	Plan	types:

– Emission	standards	plan	– EGU	source-specific	 requirements	 ensuring	
all	affected	 EGUs	meet	their	goals	

– State	measures	plan	– mixture	of	measures	 implemented	by	the	state,	
such	as	renewable	 energy	standards	and	efficiency	programs	

Steven	Schiller,	NARUC,	February	4,	2016	 10

Plan	Type Goal EPA	Model	
Trading	Rule

Emissions	Standard	Plan Rate	or	mass-based	 goal Yes

State	Measures	Plan Mass-based	 goal	only Can	be	made	trading-ready	but	
not	covered	by	current	versions	
of	the	Model	Trading	Rule



Energy Efficiency Supported in CPP

CPP	encourages	states	to	consider	efficiency	as	a	compliance	path:

• Under	a	mass-based	 approach,	energy	efficiency	automatically	“counts”	
toward	compliance	and	states	can	use	an	unlimited	amount	to	help	
achieve	 their	state	goals

• Under	a	rate-based	 approach,	CPP	enables	 states	to	get	credit	for	all	
eligible	energy	efficiency	projects	whose	electricity	 savings	are	
documented	via	EM&V

• The	Clean	Energy	Incentive	Program	(CEIP)	provides	additional	 incentives	
for	early	investment in	demand-side	 energy	efficiency	 in	low-income	
communities

Steven	Schiller,	NARUC,	February	4,	2016	 11

From	EPA:	“Demand-side	energy	efficiency	 is	an	important,	proven	strategy	that	
states	are	already	widely	using	and	that	can	substantially	and	cost-effectively	 lower	
CO2 emissions	from	the	power	sector.”
From	US	EPA	Clean	Power	Plan	Fact	Sheet	– Energy	Efficiency	in	the	Clean	Power	Plan,	September	2015,	
http://www2.epa.gov/cleanpowerplan/fact-sheet-energy-efficiency-clean-power-plan



Eligible Efficiency

• Demand-side	 energy	efficiency	may	include	a	range	of	eligible	measures	
that	are	zero-emitting	 and	avoid,	rather	than	simply	 shift,	the	use	of	
electricity.	 Very	wide	 range	of	programs,	projects	and	measures	 (examples	
provided	 in	CPP	documents).

• Primary	 requirement	 is	that	the	measures	 can	be	quantified	and	verified	 in	
accordance	with	the	EM&V	requirements	 in	the	CPP	Emission	 Guidelines	

• Efficiency	must	take	place	at	grid-connected sites

• Savings	from	implemented	 projects	from	2013	onward	that	are	still	
achieving	quantifiable	 and	verifiable	 energy	 savings	in	2022	may	be	applied	
during	compliance	period

Steven	Schiller,	NARUC,	February	4,	2016	 12



Where does EM&V 
come into state plans
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CPP EE EM&V In One Slide
Do	I	need	to	do	EM&V	for	CPP?
• Mass	–

– EGU	Emission	Standards	Plan	– Not	really
– State	Measures	 Plan	– Yes,	 but	not	fundamental	 to	compliance	calculations,	

but	still	helpful	for	meeting	goals

• CEIP	–
– Mass	or	rate	plans	- Yes

• Rate	–
– EGU	Emission	Standards	Plan	- Yes,	 fundamental	 to	compliance	calculations

For	the	CPP,	EM&V	is	primarily	associated	with	successfully	quantifying	and	verifying	
savings	for	adjusting	an	emission	rate

Steven	Schiller,	NARUC,	February	4,	2016	 14



How EE/RE Fits in the - slide from U.S. EPA

Clean Power Plan

Steven	Schiller,	NARUC,	February	4,	2016	 15



Efficiency in Mass Plans

• Under	a	mass-based	 approach,	efficiency	automatically	“counts”	toward	
compliance	
– The	impacts	of	energy	efficiency	measures	 implemented	by	states	that	

choose	 the	mass-based	 approach	are	automatically	reflected	 in	their	
reported	 EGU	stack	emissions	

• Also:
– Mass-based	 approach	puts	a	price	on	carbon	and	therefore	 increases	 the	

relative	cost	of	fossil	sources	 relative	 to	zero-carbon	 resources,	 which	in	
turn	incents	efficiency	and	renewables	

– Under	a	mass-based	 goal	approach	 there	is	no	limit	on	the	use	of	
efficiency,	 and	efficiency	activities	do	not	need	 to	be	approved	as	part	of	a	
state	plan	

Steven	Schiller,	NARUC,	February	4,	2016	 16



Efficiency in Mass Plans, continued

• Efficiency	 is	implemented	 through	what	the	efficiency	 industry	calls	
“complementary	programs”	that	could	operate	outside	of	the	CPP	
requirements.	

• These	can	include	the	full	list	of	EE	activities,	 such	as	utility	customer-funded	
programs,	building	energy	codes and	energy	efficiency	 resource	standards

• States	can	provide	 further	 incentives	 for	energy	efficiency	under	mass-based	
approaches	 by	auctioning	CO2 allowances	and	using	portions	of	the	resulting	
revenue	 to	support	efficiency	programs.	

– This	funding	approach	 is	used	for	a	wide	range	of	efficiency	programs	as	
part	of	the	Regional	Greenhouse	 Gas	Initiative	 in	the	Northeast	
(www.rggi.org).	 	

• One	scenario	 in	which	efficiency	could	receive	allowances	under	a	mass-based	
state	plan	approach	 is	through	a	set	aside for	efficiency	program	and	projects

Steven	Schiller,	NARUC,	February	4,	2016	 17



Efficiency in Mass Plans – EM&V for Different 
Plan Types
• Emissions	 Standards	Plans	- efficiency	activities	 do	not	need	to	be	described	and	no

EM&V	is	required	for	compliance	 	

• State	Measures	 Plans	- EE	activities	 and	EE	EM&V	do need	to	be	included	 in	a	state	
plan,	if	they	are	part	of	the	state’s	compliance	 strategy

• Thus:

• EE	EM&V	is	 less	of	an	issue	with	mass-based	 approach,	because	 it	is	not	
fundamental	 to	compliance	 calculations	

• Since	EE	is	implemented	 with	complementary	 programs,	EM&V	should	still	 be	
done	for	all	 those	reasons	that	EM&V	is	done	 in	the	first	place

• However,	EPA	has	indicated	 that	EM&V	will	be	required	for	CEIP	EE	(whether	part	of	
mass	plan	or	rate	plan):

• EPA	CEIP	website:	 http://www.epa.gov/cleanpowerplan/clean-energy-incentive-
program

• The	EPA	is	working	with	stakeholder	 input	to	finalize	the	design	 and	
implementation	 of	the	CEIP.		See	CEIP	Next	Steps	document	 -
http://www.epa.gov/sites/production/files/2015-
10/documents/ceip_next_steps_10_21_15.pdf

Steven	Schiller,	NARUC,	February	4,	2016	 18



Example – Efficiency and Mass Based Goal 
Why EM&V is Still Important

• Assume 2022 state CO2 emissions are 75  MM tons, final 
goal is 50 MM tons, and thus required reduction is 25 MM 
tons.

• Assume demand-side efficiency is expected to account for 
5 of 25 MM ton reduction

Steven	Schiller,	NARUC,	February	4,	2016	 19
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Efficiency in Rate Plans

• Rate	based	approaches	are	where	there	are	significant	CPP	
EM&V	and	tracking	requirements	for	EE

• Quantified	and	verified	MWh	from	eligible	measures	can	be	used	
to	generate	Emission	Rate	Credits	(ERCs)	and	adjust	the	CO2
emission	rate	of	affected	EGU(s),	regardless	of	where	the	
emission	reductions	occur

• Rate-based	state	plans	may	provide	for	the	interstate	transfer	of	
efficiency	ERCs,	which	would	enable	an	ERC	issued	for	efficiency	
savings	by	one	state	to	be	used	for	compliance	by	an	affected	
EGU	operating	under	a	rate-based	emissions	standard	in	another	
state	
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Efficiency in Rate Plans, continued

EE	can	be	used	to	generate	ERCs	that	are	used	to	help	meet	the	rate	
target	– in	fact,	if	not	calculated,	EE	could	make	an	emissions	rate	
higher	(if	the	EE	displaced	zero- or	low-carbon	EGUs)

Example:
• Emission	=	1,000,000	lbs/year
• Generation	 =	1,000	MWh/year
• Emission	 rate	=	1,000	lbs/MWh
• Target	=	800	lbs/MWh
• ERCs	required	 =	250	MWh/yr							CPP	CO2 Rate	=	800	lbs/MWh

Steven	Schiller,	NARUC,	February	4,	2016	 21

Metric is 
Annual MWh
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serious, ongoing reliability issue 
necessitates the affected EGU or EGUs 
emitting beyond the amount allowed 
under the State plan. 

(2) Plan revisions submitted pursuant 
to § 60.5870(g)(3) must meet the 
requirements for State plan revisions 
under § 60.5785(a). 

§ 60.5790 What must I do to meet my plan 
obligations? 

(a) To meet your plan obligations, you 
must demonstrate that your affected 
EGUs are complying with their emission 
standards as specified in § 60.5740, and 
you must demonstrate that the emission 
standards on affected EGUs, alone or in 
conjunction with any State measures, 
are resulting in achievement of the CO2 
emission performance rates or statewide 
CO2 emission goals by affected EGUs 
using the procedures in paragraphs (b) 
through (d) of this section. If your plan 
requires the use of allowances for your 
affected EGUs to comply with their 
mass-based emission standards, you 
must follow the requirements under 
paragraph (b) of this section and 
§ 60.5830. If your plan requires the use 
of ERCs for your affected EGUs to 
comply with their rate-based emission 
standards, you must follow the 
requirements under paragraphs (c) and 
(d) of this section and §§ 60.5795 
through 60.5805. 

(b) If you submit a plan that sets a 
mass-based emission trading program 
for your affected EGUs, the State plan 

must include emission standards and 
requirements that specify the allowance 
system, related compliance 
requirements and mechanisms, and the 
emission budget as appropriate. These 
requirements must include those listed 
in paragraphs (b)(1) through (5) of this 
section. 

(1) CO2 emission monitoring, 
reporting, and recordkeeping 
requirements for affected EGUs. 

(2) Requirements for State allocation 
of allowances consistent with § 60.5815. 

(3) Requirements for tracking of 
allowances, from issuance through 
submission for compliance, consistent 
with § 60.5820. 

(4) The process for affected EGUs to 
demonstrate compliance (allowance 
‘‘true-up’’ with reported CO2 emissions) 
consistent with § 60.5825. 

(5) Requirements that address 
potential increased CO2 emissions from 
new sources, beyond the emissions 
expected from new sources if affected 
EGUs were given emission standards in 
the form of the subcategory-specific CO2 
emission performance rates. You may 
meet this requirement by requiring one 
of the options under paragraphs (b)(5)(i) 
through (iii) of this section. 

(i) You may include, as part of your 
plan’s supporting documentation, 
requirements enforceable as a matter of 
State law regulating CO2 emissions from 
EGUs covered by subpart TTTT of this 
part under the mass-based CO2 goal plus 
new source CO2 emission complement 

applicable to your State in Table 4 of 
this subpart. If you choose this option, 
the term ‘‘mass-based CO2 goal plus new 
source CO2 emission complement’’ shall 
apply rather than ‘‘CO2 mass-based 
goal’’ and the term ‘‘CO2 emission goal’’ 
shall include ‘‘mass-based CO2 goal plus 
new source CO2 emission complement’’ 
in these emission guidelines. 

(ii) You may include requirements in 
your State plan for emission budget 
allowance allocation methods that align 
incentives to generate to affected EGUs 
or EGUs covered by subpart TTTT of 
this part that result in the affected EGUs 
meeting the mass-based CO2 emission 
goal; 

(iii) You may submit for the EPA’s 
approval, an equivalent method which 
requires affected EGUs to meet the 
mass-based CO2 emission goal. The EPA 
will evaluate the approvability of such 
an alternative method on a case by case 
basis. 

(c) If you submit a plan that sets rate- 
based emission standards on your 
affected EGUs, to meet the requirements 
of § 60.5775, you must follow the 
requirements in paragraphs (c)(1) 
through (4) of this section. 

(1) You must require the owner or 
operator of each affected EGU covered 
by your plan to calculate an adjusted 
CO2 emission rate to demonstrate 
compliance with its emission standard 
by factoring stack emissions and any 
ERCs into the following equation: 

Where: 
CO2 emission rate = An affected EGU’s 

adjusted CO2 emission rate that will be 
used to determine compliance with the 
applicable CO2 emission standard. 

MCO2 = Measured CO2 mass in units of 
pounds (lbs) summed over the 
compliance period for an affected EGU. 

MWhop = Total net energy output over the 
compliance period for an affected EGU 
in units of MWh. 

MWhERC = ERC replacement generation for 
an affected EGU in units of MWh (ERCs 
are denominated in whole integers as 
specified in paragraph (d) of this 
section). 

(2) Your plan must specify that an 
ERC qualifies for the compliance 
demonstration specified in paragraph 
(c)(1) of this section if the ERC meets the 
requirements of paragraphs (c)(2)(i) 
through (iv) of this section. 

(i) An ERC must have a unique serial 
number. 

(ii) An ERC must represent one MWh 
of actual energy generated or saved with 
zero associated CO2 emissions. 

(iii) An ERC must only be issued to 
an eligible resource that meets the 
requirements of § 60.5800 or to an 
affected EGU that meets the 
requirements of § 60.5795 and must 
only be issued by a State or its State 
agent through an EPA-approved ERC 
tracking system that meets the 
requirements of § 60.5810, or by the 
EPA through an EPA-administered 
tracking system. 

(iv) An ERC must be surrendered and 
retired only once for purpose of 
compliance with this regulation through 
an EPA-approved ERC tracking system 
that meets the requirements of 
§ 60.5810, or by the EPA through an 
EPA-administered tracking system. 

(3) Your plan must specify that an 
ERC does not qualify for the compliance 
demonstration specified in paragraph 

(c)(1) of this section if it does not meet 
the requirements of paragraph (c)(2) of 
this section or if any State has used that 
same ERC for purposes of demonstrating 
achievement of a CO2 emission 
performance rate or CO2 emission goal. 
The plan must additionally include 
provisions that address requirements for 
revocation or adjustment that apply if 
an ERC issued by the State is 
subsequently found to have been 
improperly issued. 

(4) Your plan must include provisions 
either allowing for or restricting banking 
of ERCs between compliance periods for 
affected EGUs, and provisions not 
allowing any borrowing of any ERCs 
from future compliance periods by 
affected EGUs or eligible resources. 
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The ERC Process – slide from Franz Litz, Program Consultant, Great Plains Institute

!	Liability	for	improperly	issued	ERCs	lies	with	the	affected	EGU	who	
uses	them	for	compliance !
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Liability for improperly issued ERCs lies with the 
Affected EGU who uses them for compliance.
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Efficiency EM&V Coverage in the CPP
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Type	of	EM&V	Information Summary

CPP	Emissions	Guidelines	
https://www.gpo.gov/fdsys/pkg/FR-
2015-10-23/pdf/2015-22842.pdf

Requirements		 Must	do	for	CPP	compliance	to	
quantify	and	verify	savings

Proposed	Model	Trading	
Rule

Proposed
https://www.gpo.gov/fdsys/pkg/FR-
2015-10-23/pdf/2015-22848.pdf

EM&V	provisions	that	will	
be	presumptively	
approvable	if	included	in	
state	regulations	governing	
how	EE	is	to	be	quantified	
by	EE	providers	and	verified	
by	independent	entities	
acting	on	behalf	of	the	
state.	

Strongly	recommended	characteristics	
of	EM&V	for	approvable	State	Plans.	
Any	alternative	EM&V	approaches	
proposed	by	a	state	would	have	to	“…	
demonstrate	to	the	EPA’s	satisfaction	
that	its	alternative	provisions	are	as	
stringent	as the	presumptively	
approvable	approach….”

Proposed	EM&V	Guidance	
for	Demand	Side	EE	
Proposed
http://www.epa.gov/cleanpowerpla
ntoolbox/draft-evaluation-
measurement-and-verification-
guidance-demand-side-energy

Applicable	guidance	 Further	information	and	
recommendations	covered	in	this	
companion	document



EM&V Topics

• EM&V	Plans	and	Reports
• EM&V	Methods
• Electricity	savings	metrics	and	baselines
• Reporting	timeframes	and	considerations	
• Deemed	 savings	
• Independent	factors	
• Accuracy	and	reliability	
• Avoiding	double	counting	
• Persistence	of	savings	
• Savings	quantification/verification	cycles	
• T&D	savings	adders	
• Interactive	effects	
• EE	EM&V	Protocols	and	Guidelines

• Tracking	and	compliance	systems	
• Independent	verification	and	review
• Additional	EM&V	guidance	for	several	

common	EE	program	and	project	types
• Programs	implemented	using	utility	customer	funds	

(“utility	EE	programs”)	
• Individual	or	aggregated	EE	projects,	such	as	those	

implemented	by	ESCOs	or	at	industrial	facilities	
• Building	energy	codes	
• Appliance	energy	standards	

• Glossary	of	key	terms	
• Templates	for	program	and	project	EM&V	

plans	
• Examples	for	several	common	measure	types
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The	CPP	documents	cover	wide	range	of	EM&V	topics	to	support	
State’s	planning	 and	 implementation	 of	EE	EM&V



EM&V Requirements – Plans, Reports, Verification
Emissions	 Guidelines	 (EG)	requirements	 are	general	and	relatively	limited
(see	Federal	Register	 version	 for	complete	version	and	descriptions)

• State	plan	would	include	EM&V	plan	for	quantifying	and	verifying	electricity	
savings	using	industry	best-practice	 EM&V	protocols	and	methods	 that	yield	
accurate	and	reliable	measurements	 of	electricity	 savings;	including	
explanations	of	the	key	assumptions	and	data	sources	used.	

• EE	provider	 submit	periodic	M&V	reports	 to	confirm	and	describe	how	each	
of	the	EM&V	requirements	was	applied	(i.e.,	 the	plan	was	followed).	These	
reports	must	also	specify	the	actual	MWh	savings	or	generation	 results,	 for	
the	period	covered,	as	quantified	by	applying	EM&V	methods	on	a	
retrospective	 (ex-post)	 basis.	

States	may	not	allow	MWh	values	that	are	quantified	using	ex-ante	(pre-
implementation)	estimates	of	savings

• Independent	 verification	– A	verification	 report	 from	an	accredited	
independent	 verifier	 that	verifies	 the	eligibility	of	the	eligible	resource	 to	be	
issued	an	ERC	and	that	the	EM&V	plan	meets	 the	requirements	 of	the	EPA	
approved	State	plan
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EM&V Requirements – EM&V Plans Coverage

• Baselines	 that	represent	what	would	have	happened	 in	the	absence	of	the	
EE	intervention,	 such	as	the	equipment	 that	would	most	likely	have	been	
installed—or	 that	a	typical	consumer	or	building	owner	would	have	
continued	using—in	a	given	circumstance	at	the	time	of	EE	
implementation	

• Effects	 of	changes	 in	independent	 factors	affecting	 energy	consumption	
and	savings;	that	is,	factors	not	directly	related	 to	the	EE	action,	such	as	
weather,	 occupancy,	or	production	 levels	

• The	length	of	time	the	EE	action	is	anticipated	 to	continue	to	remain	in	
place	and	operable	

• Skill	certification	 is	also	discussed	– (see	page	64910)
– The	EPA	is	therefore	recommending in	conjunction	with	the	EM&V	

requirements	….	that	states	are	encouraged	to	include	 in	their	plans	a	
description	 of	how	states	will	ensure	that	the	skills	of	workers	installing	
demand-side	 EE	….	as	well	as	the	skills	of	workers	who	perform	the	EM&V	of	
demand-side	 EE	and	RE	performance	will	be	certified	 by	a	third	party	entity	
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Tracking – quick notes

From	Emission	 Guidelines:
Tracking	system	must:	 (starting	on	page	64906)

• Record	the	 issuance,	transfer	and	surrender	of	ERCs	for	compliance	 or	retirement	
• Provide	electronic	 public	access	
• Provide	for	transfers	of	ERCs	to/from	another	ERC	tracking	system	

From	Model	Trading	 Plan:		
EM&V	plans	must	describe	how:	(page	65007)
“…double	counting	will	be	avoided	through	the	use	of	tracking	and	accounting	procedures	
to	ensure	that	the	same	MWh	of	electricity	 savings	 is	not	claimed	more	than	one	time	(for	
example,	two	EGUs	claiming	 savings	from	the	same	 lighting	retrofit).	The	types	of	double	
counting	that	may	arise	are	discussed	 in	the	EPA’s	draft	EM&V	guidance.”
From	EM&V	Guidance:	 (page	21)
Implement	 “systematic	tracking	and	accounting	procedures,	 including	the	use	of	well-
structured	and	well-maintained	 tracking	and	reporting	systems	such	as	those	already	
being	used	by	many	states	 and	EE	providers.”
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Possible Next Steps for 
States
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Using Your Current Practices? Selected Topics -
how does this compare with what your state does?
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Topic What CPP	Says

EM&V approaches

Baselines

Independent	 verification

Persistence	 of	savings

Selected	Topics What	CPP	Says

EM&V
approaches

From	EG:	All	electricity	savings	must	be	quantified	and	verified	based	on	methods	and	
procedures	detailed	in	an	industry	best-practice	EM&V	protocol	or	guideline.	 “States	may	
not	allow	MWh	values	that	are	quantified	using	ex-ante	(pre-implementation)	estimates	of	
savings.” From	Model	Plans	–presumptively	approvable	– “”all	electricity	savings	must	be	
quantified	by	applying	one	or	more	of	the	following	methods:	PB-MV,	comparison	group	
approaches,	or	deemed	savings.”	

Baselines From	EG:	“Common	practice	baseline	or	CPB	means	a	baseline	derived	based	on	a	default	
technology	or	condition	 that	would	have	been	in	place	at	the	time	of	implementation	of	an	
EE	measure	in	the	absence	of	the	EE	measure	(for	example,	the	standard	or	market- average	
or	pre-existing	equipment	that	a	typical	consumer/building	owner	would	have	continued	 to	
use	or	would	have	installed	at	the	time	of	project	implementation	in	a	given	circumstance,	
such	as	a	given	building	type,	EE	program	type	or	delivery	mechanism,	and	geographic	
region). From	Model	Plans	– CPB	is	presumptively	approvable

Independent	
verification

From	EG:	“…	results	are	verified	by	an	accredited	independent	 verifier,	and	its	verification	
assessment	must	be	included	as	part	of	the	M&V	report	submitted	to	the	state	regulatory	
body.”	 	Further	guidance	provided	in	Model Trading	Rule

Persistence	 of	
savings

From	Model	Trading	Rule:	“All	EE	programs,	EE	projects,	or	EE	measures	must	be	quantified	
at	time	intervals	(in	years)	sufficient	to	ensure	that	MWh	savings	are	accurately	and	reliably	
quantified.”
• C&S:		every	four	years
• Utility	and	public funded	 programs:	every	1,	2	or	3	years
• Commercial	and	industrial	projects:	every	year	(unless	can	justify…)



Possible EM&V Infrastructure Development Areas

• Guidance resources – examples (state or regional)
– Standard reporting formats for projected, claimed and evaluated energy savings
– Database of consistent values for deemed (stipulated) energy savings and effective 

useful life (persistence values)
– Standardized efficiency EM&V plans. (methodologies) for determining energy savings

• Tracking systems – EE registry
• Human resources - examples

– Training on EM&V
– Retaining EM&V professionals – staff or consultants
– EM&V professional standards or accreditation processes

• Establishing EM&V criteria and frameworks (regulations and policy) –
examples

– EM&V administrator
– Allowable evaluation methods
– Budgets
– Schedules
– Reporting
– Stakeholder participation
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LBNL	is	preparing	a	report	for	the	Western	 Interstate	
Energy	Board	(WIEB)	on	options	for	coordinating	
EM&V	among	western	states	for	implementation	of	
the	clean	power	plan	and	other	utility-sector	air	
pollution	control	programs

Planned	publication	– February	2016
See	http://westernenergyboard.org



Discussion/Questions
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For	further	 information	and	support	please	contact:

NARUC	staff:	Miles	Keogh	mkeogh@naruc.org and	Kerry	
Worthington	kworthington@naruc.org

LBNL:	Steve	Schiller	SRSchiller@lbl.gov and	Lisa	Schwartz	
lcschwartz@lbl.gov

LBNL	may	be	able	to	provide	 technical	assistance	 for	state	
agencies,	 funded	by	U.S.	DOE		- see	
https://emp.lbl.gov/projects/technical-assistance-states


