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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

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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Technical Assistance
 LBNL’s provides technical assistance to state utility regulatory commissions, 

state energy offices, tribes and regional entities in these areas:

 Energy efficiency (e.g., EM&V, utility programs, behavior-based approaches, cost-
effectiveness, program rules, planning, cost recovery, financing)

 Renewable energy resources

 Smart grid and grid modernization

 Utility regulation and business models (e.g., financial impacts)

 Transmission and reliability

 Resource planning

 Fossil fuel generation

 Assistance is independent and unbiased

 LBNL Tech Assistance website: https://emp.lbl.gov/projects/technical-
assistance-states

 US DOE Tech Assistance gateway: http://energy.gov/ta/state-local-and-tribal-
technical-assistance-gateway
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Webinar Series
 Webinars designed to support EM&V activities for documenting energy 

savings and other impacts of energy efficiency programs

 Funded by U.S. DOE in coordination with EPA, NARUC and NASEO

 Audience: 

 Utility commissions, state energy offices, state environment 
departments, and non-profits involved in operating EE portfolios

 Particular value for state officials starting or expanding their EM&V
 Evaluation consultants, utilities, consumer organizations and other 

stakeholders also are welcome to participate
 For more information (upcoming and recorded webinars, EM&V 

resources) see:

 https://emp.lbl.gov/emv-webinar-series
 General Contact:  EMVwebinars@lbl.gov

Series Contact:
Steve Schiller 
Senior Advisor, LBNL
SRSchiller@lbl.gov
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Next Webinar

Opportunities and Approaches for EM&V and 
Reporting Consistency and Coordination –
tentatively scheduled for late January 

More webinars coming for 2017 and beyond…
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Today’s Webinar

Non-energy impacts are those associated with efficiency activities other than direct 
energy and demand savings. While these impacts can be positive or negative, most 
situations result in the impacts being overall positive (non-energy benefits, or NEBs). 
Some examples: 

 Reduced emissions
 Comfort and productivity improvements 
 Local economic development
 Reduced risk of utility service disruptions or price spikes 

There are a number of methods for evaluating NEBs. The next presentation will 
provide an introduction to the types of NEBs and approaches to NEB EM&V

Today’s agenda:
 Quick introduction – Steve Schiller, Berkeley Lab
 The Basics – Lisa Skumatz, Skumatz Economic Research Associates
 Energy Savings Performance Contract NEBs - JP Carvallo, Berkeley Lab
 Minnesota experience - Jessica Burdette, Minnesota Department of Commerce
 Arkansas experience - Matt Klucher, Arkansas Public Service Commission
 Q&A with panelists
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Why Are Non-Energy Impacts Important
We often focus on energy and cost savings in our assessment of efficiency 
projects and programs

However….   policy makers, utilities and consumers often consider non-energy 
impacts in their decisions to pursue efficiency opportunities, for example:

 Policy makers – pollution avoidance, economic development (jobs)

 Utilities – deferring distribution system upgrades, price stability

 Participants – improved system performance, comfort

Thus….   understanding and quantifying NEIs, supports:

 Cost–effectiveness analysis to asses the value of efficiency

 Program design and marketing of efficiency to increase uptake of 
efficiency by addressing the non-energy interests of participants, utilities 
and others
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Now - Our Other Speakers

 Lisa A. Skumatz, Principal, Skumatz Economic Research 
Associates

 Juan Pablo Carvallo, Sr. Scientific Engineering 
Associate, Berkeley Lab

 Jessica Burdette, Energy Office Manager, Energy Efficiency 
and Operations, Minnesota Department of Commerce

 Matt Klucher, Director, Rates and Demand Resources, 
Arkansas Service Commission
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NON-ENERGY 
BENEFITS / NEIS

What have we learned
in 20 years?  

Status / What’s Next?
EPA Webinar

December 14, 2016

Lisa A. Skumatz, Ph.D. 
Skumatz Economic Research Associates, Inc.

762 Eldorado Drive, Superior, CO 80027
303/494-1178   email: skumatz@serainc.com

© SERA all rights reserved, may be used with permission of author
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SERA

NON-ENERGY BENEFITS / NEIs

 Value from programs and measures beyond 
savings
 NEBs/NEIs are the bundle of effects received from energy efficiency 

equipment or programs other than efficiency and accompanying 
savings.

 20+ years of study and progress
 Motivation

 “0” is the wrong number in analysis
 “Bundled features” / rational / tunnel

 High value
 B/C incomplete – all costs, not all benefits biases 

decision-making (big numbers)
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SERA

20+ YEARS OF NEBs/NEI 
PROGRESS…        

But there still isn’t agreement on name! - NEB, OPI, NNEB, MB, co-benefits…
Source: SERA, all rights reserved

1994    1996    1998    2000    2002   2004    2006    2008    2010    2012    2014    2016

Perspectives, +/-
Basic measurement
LI, Res & Com’l

Explore B/C (LIPPT),
Expanding R&C Ests. 
Initial mktg applics

Expanding estimates, sectors, studies, methods 
Wider use in marketing
Initial applications in planning

Re-explore B/C
Introduction in states, growth
Expanding literature

Lists
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SERA

KEY APPLICATIONS OF 
NEBS

MARKETING –
Sell what’s valuable to 

customers; link to peers

PROGRAM REFINEMENT –
Positive & Negative NEBs for 

measures, barriers, 
incentives, and targeting

TRAIN THE CHAIN –
Align / Educate Actors on 

NEB priorities

POLICY / GOALS –
Quantifies Non-energy goals 
(e.g. Low income, jobs, etc).

B/C TESTS –
Refined C/E for program & 
portfolio; reduce bias in 

investment

Source: SERA, all rights reserved
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SERA

NEB PERSPECTIVES, 
CATEGORIES, BEST PRACTICES

Utility Society Participant (Res&ICI)

•Carrying cost on arrearages 
•Bad debt written off
•Shutoffs / Reconnects
•Notices; calls, collection costs
•Emergency gas service calls (for gas 
flex connector and other programs)
•Insurance savings
•Transmission and distribution savings 
(usually distribution)
•Fewer substations, etc.
•Power quality / reliability
•Reduced subsidy payments (low 
income)
•Other

•Economic development 
benefits – direct and indirect 
multipliers
•Tax effects
•Emissions / environmental 
(trading values and/or health 
/ hazard benefits)
•Health and safety equipment
•Water and waste water 
treatment or supply plants
•Fish / wildlife mitigation
•National security
•Health care
•Other

•Water / wastewater bill savings
•Operating costs (non-energy) 
•Equipment maintenance
•Equipment performance (push 
air better, etc.)
•Equipment lifetime
•Shutoffs / Reconnects
•Property value benefits / selling
•(Bill-related) calls to utility
•Comfort
•Aesthetics / appearance
•Fires / insurance damage (gas)
•Lighting / quality of light 
•Noise
•Safety

•Control over bill
•Understanding / 
knowledge
•“Care”  or “hardship” 
(low income)
•Indoor air quality
•Health / lost days at 
work or school
•Fewer moves
•Doing good for 
environment
•Savings in other fuels 
or services (as relevant)
•GHG and 
environmental effects
•Negatives

Source: (Skumatz/SERA,1996 on)
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SERA

NEB MEASUREMENT
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SERA

NEBs MEASUREMENT – 4 MAIN 
MEASUREMENT APPROACHES

 Methods discussion / Tradeoffs
 Multiple methods / triangulation
 Surveys most appropriate for some
 Balancing precision, practical – avoid bias / stats / large “N”
 Multiple survey approaches – story of a ferry
 Accuracy level needed…  false comparisons…

Monetized         
NEBs

Source: Skumatz / SERA research

N
EB

s

Direct

Secondary

Model

Survey Story of a ferry… 
then it is academic

Corp. Records, 
Utility data

Change x value
Financial Calcs

Third party; jobs
And emissions

Specialized, 
academic, Best 
for some NEBs
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SERA

MEASURING 
PARTICIPANT
NEBs
 Best practices:

 WTP not fruitful
 7+ better options

 Net Three:
 Net positive & negative
 Net beyond standard 

efficiency
 Net to Gross

 Non-overlapping
 Consistent units
 Recommend in ALL 

process (impact) 
surveys - barriers.

HTM=Hard to measure; HTA=Hard to answer

Direct calc Accurate Small “n”

WTP/WTA Accepted Volatile, 
HTA

Relative Fast, 
strong HTA

LMS
Fast, 

strong, 
clear, ETA

Unfamiliar

Logit, 
Conjoint, 

rank
Strong Slow, 

complex

Regression Defensible Limited, 
data, cost

Market 
value Strong Data

Other Exploring Cost 
tradeoffs

Source: SERA Research
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SERA

HOW THE NEBs ARE 
MONETIZED (CAN’T USE “FEEL GOOD” 
IN A B/C or ROI CALCULATION!)

Monetized         
NEBs

Direct Secondary Model Survey

Attributable 
Change (study)

Value or 
Financial 

Calc

X

Total Attrib. 
Stated Relative

Effect

Savings (or 
translation)
(“Norm”)

Individual 
NEB Shares

X

X
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SERA

NEBS IN MARKETING 
APPLICATIONS
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SERA

BUY ME?  PARTICIPATE?  
COMPELLING?

VS.

Which do you notice?

Crowded marketplace –
seconds to capture
Not compelling, visual
Not visual, catchy
Mis-marketed now
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SERA

HOW TIDE DOESN’T SELL

It does sell miraclesSource: SERA Research
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SERA

MARKETING ONLY ON 
SAVINGS IS A FATAL FLAW…
 To buy this message requires:

 Willingness / ability to pay more up front
 Trust savings will really occur* (& baseline)
 Value future (possible) savings enough to motivate

 BUT – You probably can’t promise savings
(that they will see)…

 Steer clear of savings - “attractive” features 
connect better

Weather 
changes

Utility Rate Increases
& Charges

More eqpt 
& plug-ins

Occupant & 
Business 

fluctuations
Takeback / 
rebound

Source: SERA Research
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SERA

Examples of NEBs in Ads
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SERA

“SELLABLE” & VALUED FEATURES 
OF EFFICIENCY - HOUSEHOLDS
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SERA

“SELLABLE” & VALUED FEATURES 
OF EFFICIENCY - BUSINESSES
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SERA
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SERA

APPEALING BEYOND EE
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SERA

BEYOND EE-”SELLABLE” TO 
SEGMENTS

Hygiene Fresh 
Technology

Uses 
steam

Steam Steam

Lightwave 
Technology
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SERA

BEYOND EE - “SELLABLE” TO 
SEGMENTS

Water 
mentioned 
first
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SERA

“SELLABLE” FEATURES

COMFORT
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SERA

LEADING NEB VALUES
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SERA

ARE NEBS HIGH VALUE?
 Energy savings are often the minority of 

benefits from program measures– Don’t 
ignore that!

0 0.5 1 1.5 2 2.5 3

Energy Sav

NEBs

NEB vs. Energy Savings Value
Including all NEBs

Source: (Skumatz/SERA 
2010 & others)

Omitting can
misrepresent 
decisionmaking &
mpacts… with
implications
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SERA

RESIDENTIAL PROGRAMS 
“NEBBED”
 New construction (incl ES)
 Lighting
 Weatherization
 Audit
 Home Performance (&ES)
 Appliances
 Water heating
 Insulation
 Window coverings
 Eqpt. rebate
 Training / outreach
 Real time pricing
 Solar / renewables

 MF
 Many others

 Thousands of surveys, 
results
 By measures
 By program types
 By sectors
 By stakeholders
 By geography

 Variety of end uses
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SERA

TOP NEBS FOR WEATHERIZATION 
PROGRAM

Weatherization program; multiplier>1

Source: SERA Research
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SERA

RESULTS FOR ENERGY STAR® 
APPLIANCES

0
0.02
0.04
0.06
0.08

0.1
0.12
0.14
0.16
0.18

Main
t

Appea
r

Perf Life
Noise Satis

Comfor
t

Lite
Safe

ty Sell
Move

Wate
r

Enviro

Refrig D/W C/W

*

Source: SERA Research

33



SERA

INSULATION RESULTS 
(DUNEDIN & ENERGY SMART)

 

5% increments to 50%

Source: SERA research
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SERA

ENERGY STAR HOMES & HP 
PROGRAMS - RESIDENTS

0

0.02

0.04

0.06

0.08

0.1

0.12

Main
t

Perf Life
Satis

f

Comfort
Aesth

Noise
Safe

ty

Lighting
Selli

ng

Stay
 in home

Enviro

Sick D
ays

Calls

ES Homes HP w/ES Energy savings 
multiplier=1

Source: SERA Research
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SERA

C&I PROGRAMS “NEBBED”
 New construction
 Lighting
 Motors
 Audit 
 Eqpt. rebate
 Commissioning
 Technical assistance
 Training / outreach
 PV
 Retail renewable
 SPC

 DG / CHP
 HVAC
 Equipment rebate
 Other

 Building codes, incentives 
by cities

 Thousands of surveys, 
results
 By measures
 By program types
 By many sectors
 By stakeholders
 By geography

 Variety of end uses
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SERA

AUDIT / FINANCIAL PROGRAM

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Variety of measures… disaggregated
Results by measure type, business
Type, etc…

Source: SERA Research
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SERA

C&I NEW CONSTRUCTION

-0.05

0

0.05

0.1

0.15

0.2

A&E Owner(Pct of Total Partic NEBs)

**

Source: SERA Research
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SERA

C&I TECHNICAL ASSISTANCE 
C&I Technical Assistance NEBs

0% 2% 4% 6% 8% 10% 12%

m. Product losses

l. Ease of selling / leasing building

n. Labor requirements

h. Aesthetics / appearance

j. Noise

b. Equipment maintenance

f. Tenant satisfaction

d. Equipment lifetimes

e. Productivity

k. Building safety[2]

g. Comfort

i. Lighting / Quality of Light

c. Equipment performance[1]

a. Operating costs

o. Doing good for the Environment[3]

Besides enviro,
Costs, performance, 
Light, comfort, 
Productivity impt. –
Varled by measure…

vcv

Source: SERA Research
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SERA

NEGATIVE NEBS 
(BARRIERS); 
DISCONNECTS
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SERA

NEGATIVE NEBS VALUE / 
PERCEIVED COST OF BARRIERS

Negative NEB values / cost of 
barrier 

Solar Water Heat 
NZ$ / Euros 

Solar Design 
NZ$ / Euros 

Appearance (NZ$ / Euros) -14       /       -7 - 3     /      -2 
Maintenance (NZ$ / Euros)   -9       /       -5 - 5     /      -3 
Other (NZ$ / Euros) - - 3     /      -2 
Total value of Negative NEBs 
for Measure (and share of 
energy savings) 

-23       /      -12 
        (0.79) 

-11    /      -6 
      (.06) 

 Implications:  Negatives / barriers 
Can be very real & important.
Can address with redesign, or,
presumably, rebates.  Perhaps warranties…

Source: Skumatz Economic Research Associates research
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SERA

C&I EDUCATION / TRAINING –
NEBS BY ACTOR – “DISCONNECT”

NEBs Influence on Incorporating HP/EE: 
Direction & Importance by Actor

-5
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-2
-1
0
1
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3
4
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Lig
ht 
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ll/L

ea
se

Dev'p Own'r A&E

Note*: A>E (~4 vs. ~2) for these NEBs

Uses:  ID “winners”, influencing factors for intervention, “disconnects”, 
program, interventions, research, assess / design training, target needed actors…

Source: Skumatz Economic Research Associates, Inc., 2002

Owners more positive –
Underinvestment?  train?
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SERA

SOCIETAL NEB EXAMPLES
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SERA

JOBS / ECONOMICS – ALL 
PROGRAMS AREN’T ALIKE
 Economics, Emissions, Hardship

0

0.2

0.4

0.6

0.8

1

1.2

HP/Wx/Retrof Appliance

CA
WI
Nat'l

(Source: Skumatz /SERA
ECEEE 2007, ACEEE  2006)

Jobs / Economic 
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SERA

EMISSIONS (SOCIETAL NEBS)
 Simple to complex models (slippery slope)
 Baseload vs. peak
 Some elements well / already accepted
 Incorporation as adder
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SERA

NEBS WIDELY RESEARCHED
 20+ years; hundreds of studies on varied programs, 

nationally & internationally
 All program types, sectors, (renewables, RTP)

Progress and Gaps
 Extensive work on SF, Commercial programs and 

measures
 MF less common; working more on all measures

 Wide variety of measures & NEBs
 Some gaps in C&I measures, health, and other topics; 

international work on health…
 Methods strong; refinements, mixed approaches
 Literature assembled into models*
 Very suited to adding into process /impact surveys

46



SERA

ADJUSTED PAYBACKS
 These NEBs are DOLLAR VALUES, so can 

be used to adjust payback and ROI
 Gross payback:            5.6 yrs  2.5*
 B/C incl all partic NEBs: 0.9  1.9

 Total participant NEB multiplier ranges ~25%-
300%+, depending on measure(s), target(s), 
climate, etc.

 Value of 100% HALVES Payback, doubles ROI

Source: Skumatz Economics (SERA)
(* for NEBs Multiplier of 1.25)

47



SERA

NEBs IN BENEFIT-COST
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SERA

NEBS IN B/C
 TRC / Societal, Participant, UCT, RIM… NEBs

 For true representation of B & C, elements of NEBs 
address missing factor bias

 Better guide measure, program, & portfolio investment
 Address by: 
 1) incl monetized NEBs or 
 2) exclude all costs associated with achieving NEBs or 
 3) use UCT

 B/C applications were considered early on, then pulled 
back, awaiting more quantitative evidence
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SERA

STATUS IN B/C
 Chicken & Egg – important uses  $; money if 

“serious” application 
 Much investment, data, expertise, increments in 20 years… 

State dominoes…
 Exhaustive research on State by State treatment of NEBs 

in B/C
 Extensive research on Corrections to Traditional B/C Tests

 Accuracy Concerns?
B/C=f(PV(Sav*NEB*Life*NTG)

/PV(Cost))

Issues with all blue entries
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SERA

METHODS TO INCLUDE NEBs
IN REGULATORY TESTS

Maximize DSM 
opportunities 
& feedback; 
Accuracy / 
tailoring

Minimize 
Regulatory & 
Implementer 
Risk

Minimize 
Evaluation 
Cost

Adder

Readily 
Measurable
Hybrid

All NEBs
Source: SERA Research
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SERA

USING NEBS – USEFUL 
EVALUATION RESULTS
 Rankings tell strengths &  marketable features –

outreach
 For successive groups of potential participants & deeper 

measures
 Dollars inform ROI & payback & B/C tests from 

customer and utility/ regulator perspectives
 Barriers suggest concerns, intervention needs
 Peer information relevant
 Values affect measures, program design, targets
 Gaps suggest training needs
 Variations by measure, target, program, climate; some 

invariant
 Affordable, useful evaluation / market research

Source: SERA Research
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SERA

TAKEAWAYS
 NEBs / NEIs:

 Well researched & quantified; vetted methods, 20+ years
 Valuable – and more valuable to customers than EE
 Stronger / easier marketing than EE; long use in marketing
 Much data / results; some transferable, some gaps

 Easily measured – can / should be part of process 
evaluation surveys
 Better than traditional for barriers (and strengths )–
 More implementable than Likert
 Practical, Useful, and SPECIFIC

 Improves / reduce bias in benefit-cost testing
 Spreading nationally

Sell 
Value

Design 
/ Refine

Train 
Chain

Reflect 
Goals

C/E

Source: SERA Research
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SERA

THANK YOU /
Questions?

Lisa A. Skumatz, Ph.D.
Skumatz Economic Research Associates

www.serainc.com; www.nonenergybenefits.com
skumatz@serainc.com 303/494-1178

(Can you tell we do
day-long workshops on this!?)
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Discussion/Questions
For more EM&V information see:

• Webinars: https://emp.lbl.gov/emv-webinar-series

• For technical assistance to state regulatory commissions, state energy offices, 
tribes and regional entities, and other public entities see: 
https://emp.lbl.gov/projects/technical-assistance-states

• Energy efficiency publications and presentations – financing, performance 
contracting, documenting performance, etc. see: https://emp.lbl.gov/research-
areas/energy-efficiency

• New Technical Brief - Coordinating Demand-Side Efficiency Evaluation, 
Measurement and Verification Among Western States: Options for Documenting 
Energy and Non- Energy Impacts for the Power Sector 
https://emp.lbl.gov/publications/coordinating-demand-side-efficiency

From Albert Einstein:
“Everything should be as simple as it is, but not simpler”

“Everything that can be counted does not necessarily count; everything that counts cannot necessarily be counted”
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Non-energy benefits in 
projects installed by the U.S. 
Energy Service Company 
(ESCO) industry
NEBs EM&V Webinar
December 14th, 2016

Juan Pablo Carvallo
Sr. Scientific Engineering Associate
Lawrence Berkeley National Laboratory (LBNL)



Content

• Data driven analysis for specific, end-use (client) non-
energy benefits (NEBs), not costs.

• Trends for NEBs use in Energy Savings Performance 
Contracting (ESPC) projects.

• Review of standardized methods to measure, monetize, 
and report NEBs.

• The economics of NEBs in projects installed by ESCOs
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LBNL ESCO resources available

(1) LBNL/NAESCO database of projects
• 6,000+ ESCO projects.
• Currently stores project data from NAESCO 

accreditation process.
• Largest database of ESCO energy efficiency 

projects in the world.
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For this analysis, we classify projects by 
share of savings coming from NEBs

Level of NEB Share of NEBs to total savings

None 0%

Low 1%-20%

Medium 20%-50%

High Over 50%
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NEBs increasing over time in 
performance contracting

Source: LBNL/NAESCO database (2016)
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NEB economics: Current policies 
related to NEBs
Federal:
• FEMP’s methodology recognizes three NEBs: 
(1) Decreased water/wastewater usage.
(2) Reduced O&M* expenditures.
(3) Reduced Repair and Replacement expenditures.
* Compares baseline O&M costs against actual O&M costs after implementation.

State:
• Broader allowance of NEBs; wide variation across states
• Little or no guidance on how to monetize NEBs**
** ESCOs have developed customized methods to monetize NEBs
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EM&V requirements for calculating 
O&M savings
• Understanding O&M cost structure: costs of 

inventory, maintenance contracts, down time, 
overtime, and emergency repairs, among others.

• Recording and tracking systems for baseline and 
ongoing monitoring produces detailed data on:
• Scope and costs in current and new maintenance 

contracts.
• Labor and material costs for each equipment.
• User complaints.

Based on D. Birr, “Evaluation and  Quantification of Non Energy  Benefits of ESCO Projects”, 
NAESCO Annual Conference, 2016 62



NEBs project economics from 
customer perspective

time

non-energy benefits

energy savings

project
cost

project
cost

discounted
non-energy
benefits

discounted 
energy
savings

Benefits

Cost

NEBs that are not 
yet monetized

NEBs that are 
currently monetized
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NEBs play important role in ESPC 
project economics

How do the benefit/cost ratios of projects 
depend on the level of NEBs used?

We recalculate project economics by removing 
the non-energy benefits and comparing this 
benefit-cost ratio against the benefit-cost ratio 
with all savings….
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Public/institutional ESPCs with NEBs not 
included often have negative net benefits

Source: LBNL/NAESCO database (2016)
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Conclusions

• Use of NEBs is widespread throughout industry
• ESPC projects with higher use of NEBs 

increasing over time.
• Projects with no NEBs appear to be generally 

less attractive to public/institutional customers
• Some public/institutional projects may not be 

cost-effective without NEBs
• Need to standardize quantification, monetization, 

and reporting of wide range of NEBs—especially 
in ESPC projects.
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Contact information:

Juan Pablo Carvallo
Sr. Scientific Engineering Associate
Lawrence Berkeley National Lab
jpcarvallo@lbl.gov

We acknowledge our longtime collaboration with NAESCO and the 
support of the U.S. Department of Energy’s Federal Energy 
Management Program and Weatherization and Intergovernmental 
Programs.



Minnesota: Evaluating Non-Energy Impacts 
of Energy Efficiency Programs

Jessica Burdette
State Energy Office Manager, Efficiency & Operations

Division of Energy Resources

December 14, 2016
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Overview
Diverse portfolio of energy efficiency 
programs, including:

- Conservation Improvement Program* 
- B3: Sustainable Buildings 2030*
- Wastewater Treatment Efficiency
- Guaranteed Energy Savings Program
- Local Unit of Government Efficiency
- Weatherization Assistance
- And more….
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Conservation Improvement Program
Utility Energy Savings Goals:

– 1.5% annual savings goal for all 
utilities

– Adjustable to 1% by 
Commissioner of Commerce

Utilities Subject to CIP:
– 9 IOUs (natural gas and electric)
– 130 Municipal Utilities (natural 

gas and electric)
– 44 Distribution Coops

Cost-
Effectiveness 
Assessment 

Economic 
Impact 

Assessment

Analysis of 
Aggregate 
Economic 

Impact of CIP

Non-Energy Benefit: Economic Impact

• Benefits vs. Costs
• Multiple perspectives
• Impact on utility rates

• IMPLAN
• Impacts on:

• Employment
• Earnings
• Income & Savings
• Revenue & Production
• Investment & Innovation
• State Domestic Product
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Conservation Improvement Program
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Conservation Improvement Program

Purpose
• Support public policy decisions 
• Support objectives of economic 

development

Considerations
• Inclusion in Cost-Effectiveness Tests?
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B3: Sustainable Buildings 2030
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B3: Sustainable Buildings 2030

• Acoustic Quality
• Appearance
• Cleaning and Maintenance
• Daylighting Conditions

• Electric Lighting Conditions
• Furnishings
• Indoor Air Quality
• Privacy

• Technology
• Thermal Conditions
• Vibration and Movement
• View Conditions

Non-Energy Benefit: Post Occupancy Evaluation
Online survey that asks occupants about their satisfaction with the indoor 
environmental quality (IEQ) of their physical environment. 
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B3: Sustainable Buildings 2030

Purpose
• Benchmark along with other metrics
• Make operational improvements to facility
• Provide program evaluation and feedback

Considerations
• Application to other energy efficiency 

programs?
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Conclusion

• Non-Energy Benefits or Non-Energy Impacts?

• Useful for determining full value of EE

• Useful for public policy development

• Use should be carefully considered
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Thank You

Jessica Burdette
Minnesota Department of Commerce
Jessica.Burdette@state.mn.us
651-539-1871
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Non-Energy Benefits - Summary

 A working group worked collaboratively to identify
appropriate Non-Energy Benefits (NEBs) for use in the
EM&V of Energy Efficiency (EE) programs in Arkansas.

 In December 2015 the Commission approved 3
categories of NEBs.

 These NEBs will be used to evaluate the programs for
the next 3-Year Cycle that begins in 2017.
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Arkansas Collaborative Model
 Parties Working Collaboratively (PWC)
 Consist of a diverse group of stakeholders with common 

interest in the successful development of EE initiatives for 
investor-owned public utility companies in Arkansas.  Active 
PWC participants include:
 Public Utilities (7)
 General Staff
 Attorney General’s Office
 Other various stakeholder groups that include Audubon, Sierra Club, 

Arkansas’s Advanced Energy Association, Arkansas’s Energy Office, 
the Independent EM&V Monitor (IEM) and numerous other parties.

 The PWC develops and report findings and recommendations 
to the Arkansas Public Service Commission (Commission) in 
accordance with Commission directives. 
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Non-Energy Benefits Background
 Order No. 1 in Docket 13-002-U [January 2013]
 The Commission directed the parties to file comments 

regarding a number of significant proposed 
modifications to the development, structure, 
implementation, and evaluation of EE programs in 
Arkansas.

 The Commission specifically expressed the need to 
include NEBs in the Total Resource Cost Test (TRC Test).
 The Commission directed the PWC to collaboratively develop and 

propose  for Commission approval NEBs that could be reasonably 
quantifiable.
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Non-Energy Benefits Background
 The PWC responded to Order No. 1 [May 2013]
 The PWC agreed that the TRC Test could be improved by 

including appropriate, reasonably-quantifiable NEB 
values.

 The PWC requested that the Commission provide 
additional time for the parties to continue to develop 
NEB values to recommend for Commission approval.
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Non-Energy Benefits Background
 Order No. 7 [September 2013]
 Directed the PWC to seek consensus on any 

recommended, reasonably quantifiable, and 
significant NEBs for inclusion in future program 
screening and evaluation. 

 The Commission required that the TRC Test shall 
include well-defined NEBs which:
 Measurably reduce the use of scare resources, add 

significant value or reduce costs;
 Have quantifiable economic value; and
 Are clearly applicable to the specific program or measure 

at issue. 
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Non-Energy Benefits Background
 During 2014 the PWC worked together to address the 

issue of NEBs.
 The NEBs working group was led by NEB experts on the IEM team. 

 PWC filed its NEBs recommendation [April 2015]
 The PWC identified what they believed were the most 

important and reasonably quantifiable NEBs, 
including:
 Avoided other fuels
 Avoided water/sewerage consumption
 Avoided and deferred equipment replacement cost 

 PWC proposed four different recommendations for the 
Commission’s consideration ranging from zero NEBs to the 
three listed above.
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Non-Energy Benefits Approved
 The Commission Issued Order No. 30 Approving 

the use of certain NEBs. [December 2015]

 The Commission order the following three 
categories of NEBs:
 Benefits of electricity, natural gas; and liquid propane 

energy savings;
 Benefits of public water and wastewater savings; and
 Benefits of avoided and deferred equipment 

replacement costs. 

85



Non-Energy Benefits Order No. 30
 The Commission directed the IEM be requested to 

recommend an approach for quantification of deferred 
equipment replacement NEBs in individual instances 
when they are material and quantifiable.

 That the quantification of NEBs be included in the 
Arkansas Technical Reference Manual (TRM).

 The 3 categories of NEBs be consistently and 
transparently accounted for in all applications of the 
TRC Test.

 The approved NEBs will be effective for the evaluation 
of EE programs in Arkansas beginning with the 2017 
program year.
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TRM Protocol L: Non-Energy Benefits
 Protocol L of the Arkansas TRM provides direction and 

guidance regarding the inclusion of NEBs in the EM&V 
process.  
 Electricity, natural gas, and liquid propane energy 

savings (i.e., other fuels)
 The TRM provides consistent calculations for determining other fuel 

savings, including how to determine the avoided cost for other fuels. 

 Public water and wastewater savings
 The TRM provides standard avoided water cost, based on marginal 

cost of water in Arkansas.

 Avoided and deferred equipment replacement cost
 The TRM provides guidance for the calculation of deferred 

replacement cost.
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Contact Information/ APSC Links
Matt Klucher
Director Rates and Demand Resources
Arkansas Public Service Commission
501-682-5661
Mklucher@psc.state.ar.us

Arkansas Public Service Commission Website – Energy Efficiency
http://www.apscservices.info/ee.aspx

Commission’s Rules for Conservation and Energy Efficiency
http://www.apscservices.info/Rules/energy_conservation_rules_06-004-R.pdf

Arkansas Technical Reference Manual
http://www.apscservices.info/EEInfo/TRM6.pdf
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Discussion/Questions
For more EM&V information see:

• Webinars: https://emp.lbl.gov/emv-webinar-series

• For technical assistance to state regulatory commissions, state energy offices, 
tribes and regional entities, and other public entities see: 
https://emp.lbl.gov/projects/technical-assistance-states

• Energy efficiency publications and presentations – financing, performance 
contracting, documenting performance, etc. see: https://emp.lbl.gov/research-
areas/energy-efficiency

• New Technical Brief - Coordinating Demand-Side Efficiency Evaluation, 
Measurement and Verification Among Western States: Options for Documenting 
Energy and Non- Energy Impacts for the Power Sector 
https://emp.lbl.gov/publications/coordinating-demand-side-efficiency
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From Albert Einstein:
“Everything should be as simple as it is, but not simpler”

“Everything that can be counted does not necessarily count; everything that counts cannot necessarily be counted”

EM&V Webinar - November 2016 - Introduction Slides

https://emp.lbl.gov/emv-webinar-series
https://emp.lbl.gov/projects/technical-assistance-states
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