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Sample participant comments:

”

“These have been two of the most relevant, useful days | have spent this year.

Noah Shlaes
Senior Managing Director, Global Client Services
Newmark Grubb Knight Frank

CREEA Steering Committee member

“Having senior-level people from federal, state, public, and private groups
attend and participate illustrated the commitment... to the energy reduction
cause. The venue was great.”

JamesR. Moyer, LEED AP

Associate Vice President for Facilities Planning
Grand Valley State University
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Introduction

The Commercial Building Energy Alliances (CBEA) are avoluntary collaboration between the Department of
Energy (DOE) and building owners and operatorsin the retailer, commercial real estate, hospital, and higher
education sectorsthat are early adopters of high-performance tools, technologies, and best practices.
Collectively, CBEA members represent about 20 percent of the total U.S. floorspace in theirrespective
sectors, so theiractionsrepresentanimportantstepinachievinglarge-scale market adoption. CBEA pursues
energy-saving opportunities through six Project Teams:

Lighting and Electrical —Indoorand outdoorlighting, including sensors and controls

Market Transformation—Financing mechanisms, incentives, model owner-occupantarrangements, and
workforce development

Plug and Process Loads—Plug-in equipment and loads unrelated to general lighting, space conditioning,
and water heating

Refrigeration and Food Service—Refrigeration and food preparation equipment and operation

Space Conditioning—Heating, ventilation, and air conditioning systems, including sensors and controls
Laboratories—Laboratory equipment and operation

On May 23 and 24, 2012, DOE hosted the first-ever CBEA Efficiency Forum:

May 23 was a CBEA All-Member Meeting opento current members. Attendees were challenged to
identify the barriers and pathways to maximizing the impact of CBEA resources, report on energy savings
intheirfacilities that can be attributed to these resources, and brainstorm possible 2013 projects.

May 24 built upon the findings of the CBEA All-Member Meeting via an Executive Exchange with
Commercial Building Stakeholders, bringing CBEA members together with senior commercial building
stakeholders who have expertise, products, and services directly related to the topics addressed by CBEA
Project Teams.

| Report: CBEA Efficiency Forum


http://www1.eere.energy.gov/buildings/alliances/index.html
http://www1.eere.energy.gov/buildings/alliances/project_teams.html
http://www1.eere.energy.gov/buildings/alliances/lighting_team.html
http://www1.eere.energy.gov/buildings/alliances/transformation_team.html
http://www1.eere.energy.gov/buildings/alliances/ppl_team.html
http://www1.eere.energy.gov/buildings/alliances/refrigeration_team.html
http://www1.eere.energy.gov/buildings/alliances/spaceconditioning_team.html

Due to space considerations, attendance at the CBEA Efficiency Forum was limited. CBEA members who were
unable to attend the meetingin person were invited to participate in the breakouts viateleconference. The
Forum agendais attached as AppendixA.

Overall, atotal of 141 individuals engaged in the CBEA Efficiency Forum—in-person or by teleconference,
including 58 CBEA members, 54 industry stakeholders, and 29 DOE technical experts and supporting staff.
Attendees andtheirorganizations are listed in Appendix B. All attendees were provided with guidance about
how the breakout sessions were to be conducted and the appropriate approach for providing theirinput,
whichincluded areadingof the statementin AppendixC.

Brief overviews of all CBEA projects were sentto all registrantsinadvance and are included in Appendix D.
These overviews describe the main barriers addressed by the project, as well as deliverables, deployment

pathways, and metrics for gaugingimpact.

Key findings from the breakout discussions are summarized in the body of
thisreport. Thisreportand all presentations given at the Forum are
available onthe DOE Commercial Building Energy Alliances web site on the

Past Meetings page.

Publicreview and commentonthe CBEA Efficiency Forum Reportis
encouraged by submittinginputto CBEA@ee.doe.gov through July 31, 2012.
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May 23 - All-Member Meeting

Morning Plenary Session —Remarks and Announcements

Welcoming remarks on May 23 were given by Ron Judkoff, Principal Lab Program Manager for Building Energy
Technologies at NREL. DOE’s CBEA Co-Coordinator Kristen Taddonio provided an overallstatus update on the
Alliance and reflected onits strategicdirection. CBEA Co-Coordinator Brian Holuj discussed the intent of the
Forum and the approach of usinga combination of plenary and breakout sessions to announce important
achievements and elicitactionable insights on current and prospective CBEA projects.

Facilitator Doug Brookman reviewed the agendaandindicated that the morning breakout sessions were
organized by sector: Hospital, Commercial Real Estate, Higher Education, and Retailer, while the afternoon
breakouts were organized by Project Team: Lighting and Electrical, Space Conditioning, Refrigeration and Food
Service, Plugand Process Loads, and Market Transformation (note that the Laboratories Team was new at the
time of the Forum and was not sufficiently developed to merita breakout session). Brookman indicated that
the findings of the breakout discussions wereto be summarizedinaverbal report-back during the day’s
concluding plenary session. Attendees then splitup into the morning breakout sessions and laterreconvened
for the lunch plenary.

Summary of Sector Breakout Sessions —Retailer Energy Alliance

Breakout Session goals articulated by session leads:
*  Gauge membersatisfaction with their CBEA experience over the pastyear
* Identify howtodeploy CBEA projects at scale inretailer portfolios

Actions for REA members:

*  Voluntarily and anonymously submit metrics and criteria used for business cases, which will be
consolidatedintotiers of cost hurdles

* Review projectdeliverables and advise DOE on “how to be more actionable and scalable”

* Reporttheimpact of CBEA projects or segments of projects that have beenimplemented in their
portfolios

* VolunteerforSteering Committee—members and Chairneeded

Actions for DOE:
* Consider efficiency along with how to make the business case when developing new projects
- Membersneedanacceptable ROI, method fordeterminingit, and for making the business case to
CFOsin orderto getapproval to implement projectsin their portfolios
* Since DOE mustdemonstrate the impact of its activities, it relies upon CBEA memberreportingon energy
savingsintheirfacilities that can be attributed to the CBEA projects
- Ideal: 100% of members who benefitin any way from any project “report back” to DOE
* Each project must include clear mechanisms and intervals by which members report onimpacts
= Utilize the CBEA Efficiency Forum, webinar, and othervenues to transmit these savings as
indicators of success
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* Coordinate with Market Transformation Project Team on tailoring future financing and training
approachesforretailers so that such considerations are applied to all projects

* Forall projects, include deployment pathways for large and small businesses, such as franchisees, who
needto make a different business case whenthey onlyown/operate afew facilities as opposed to large
owners/operators

Making the Business Case for a Company to Implement an Energy Efficiency Measure
* Asshowninthe RTU Challenge, CBEA project deliverables may need to be more than just a specification
- Membersneedtoalsobe abletomodelitinfacilities to help justify the purchase based on costing and
models
- DOE couldtweak deliverables for relevance, possibly through atoolbox for creating the business
cases, or makingalliances with associations on financing
- Connectwith Market Transformation Project Team—lookingatissuesonfinancingand training —is
there a way to package those toolsforretailers
* Buildingineconomicboundariesin relation to specificationsis a necessary requirement as part of the
deliverable, with boundaries defined for both new construction and retrofit.
* Large buyershave theirown economies of scale and will help drive down market costs for lateradopters
- Opportunity: find similaropportunities for early adopters as agroup and define that scale process
- Path Forward: understand economics forretail sector, reflecting differences between new and
retrofit, company and franchisee, etc.; determine the metriceach company uses
= Create “simple payback” analysis tool, then “full analysis” tool including depreciation
= Submit ROl hurdle rates anonymously; collect data collected and determine midpoint for majority
of projects (ordevelop tiers of “what works at which hurdle rate”)
* Inchallengingeconomictimes, looking for opportunities to save energy and improve cash flow with low
capital expenditures
- Considerprojectsthatdo not require buying new equipment but could build momentum to show
the finance committees aproven track record
- Re-tuningtrainingisano-cost example, going beyond specs alone
* Considerusesof budgetsalreadyin place; working with previously allocated capital is a good opportunity.
- 80% of the buildings you will own in 2020 you own today; the collectiverefresh of the footprintis
significant
- Example: RTU replacement program; justify spendingalittle more money atthe end of life if that will
save energy plus reduce size and weight.
= Xcapital to replace XRTUs; ask for X differentialto get X payback
* Considerbundlingtogetbetterratesof return
- Ifreducinglightingloads by 30% cuts air conditioningloads by 30%, the new unityou needissmaller
= Guidance onthisfrom DOE would be helpful

Deployment Pathway for Small Businesses
*  What else might CBEA do to betterdeploy its resources and findings to small businesses?
- As part of tiered approach, considerthat family-owned businesses such as franchisees put capital in
expectingalongtermreturnand mightbe in betterpositionto puttechnologiesin
- May also have financing opportunities that are not available to larger companies
- ENERGY STAR® haslong-standing program forsmall businesses
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= Single biggestdriveris utility incentives; smallbusinesses are concerned about payroll vs. long-
termsavings

= Gettingutilities to partnerhelpsdrive the curve

= Utilityincentives can bring costs way down; almost uniformly needed to get small businesses to
implement
v" Usingthird party for rebates can help small organizations de al with the overwhelming amount

of paperwork and persistence with utilities that seems to be required
v/ Custom programs are not appealing; programs with very simple implementation seem to work
v' CBEAs have worked with utilities on lighting side; potential formore
* Partneringwith design professionals used by smaller businesses alsois part of deployment path
- Ifdesigning projectstowork with marketleaders, alsoneed to build in a pathway for smaller
businesses from project outset

Tax Code and Incentives
* DOE developed atool forthe 179D tax incentive to make it easier to determineif an efficiency
improvement qualifies for the incentive
- 179D forlightingis very easy, but HYACand envelope are tough; investment to do energy modeling
does not make sense forsmallerfootprints
- The DOE 179D Calculatoris considered avalid tool by IRS
= CBEA doesnotengage IRS and/or Congress on the tax code itself, but can assist with tools or other

guidance that betterenable buildingowners and operators to achieve the efficiency

improvements needed to qualify

v Members noted thatthey could justify alighting retrofit done on depreciation of existing light
fixture but could not justify anew one based on the currenteconomics

v' Tax codes largely apply to everybody and would help drive deployment of advanced
technologiesinretrofitand new applications, but otherorganizations and venues are more
appropriate for discussing such opportunities

Field Demonstration Considerations
* Value of field demonstrationsin making the business case for energy efficiency
- Considercostshare by manufacturers, CBEA members and anyone elsethat has a significantinterest
and rolein pilots
= Ifsuccessful, building owner can keep and pay forthe equipment;if not, it becomes part of
participant’sinvestmentin doing evaluations of candidate efficiency measures
- Value of field demonstrations is showing tangible success that can convince other members to follow
suit
*  Measurementand verification (M&V) is needed in addition to the specification
- Asimple companion procedure for commissioning the RTUwould also b e useful
- Ifearlyadopterssuch as two or three restaurant chains collaborate and do M&V in one; possible to
instrumentinaway that testresults carry weight for others?
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Summary of Sector Breakout Sessions —Hospital Energy Alliance

Breakout Session goals articulated by session leads:
* |dentify one ortworeplicable energy-savings approaches being pursued by members
* Identify suggestions for DOE role and/orfollow-up actions

Actions for HEA members:
* Focuson finance solutions —they are at the heart of moving efficiency programs

*  Find, track, and manage championsforenergy-efficiency projects; thisis a “large-change” management

challenge
* Considerjoining new Laboratories Project Team and focusing on one of its four strategicareas

Actions for DOE:

* Addressingairchange ratesand possible requirements/hospital accreditation issuesisan opportunity for

impact on hospital energy use;in addition to examining adjustmentsin air change rates, looking at “in

use” and “unoccupied” airchange settings are an opportunity foradditional efficiency and savings

* Toovercome resistance to change thatall have encountered, consider grass roots “Green Teams” as

important promoters of successful energy-efficiency programs

*  Provide clarification of Better Building Challenge rules and theirintent asto buildings and metering

* Follow upon“Adventist HealthCare approach” webinaridea

Financing Energy Savings Projects/Programs — Four Hospital Case Studies

* Ascension Health—achieved 5.6% reductionin energy use over 30 million sg. ft. (including some MOB’s,

patienttowers, care wings) from FY08-FY 11

$10.1 millionin cumulative cost avoidance
= 168,583 tons of carbon dioxide not emitted into the air

» $1.95 millionindirect medical expenses notincurred by local communities from respiratory,

mercury, and relatedillnesses

- Focusedongood execution of basics, maximizing currentresources

= Application of lighting retrofits (changed out T8's)and central plant efficiency

= Stafftrainingandreadily availableresources such as ENERGY STAR® and ASHRAE
- Partneringin BetterBuildings Challenge

= Ontrack to meet 2020 goal of 203kBTU/sq. ft./year

= Goal yields $125 million in cumulative cost-avoidance at current utility rates
- Resourcesandapproach

= Usedoutside resources

v Some facilities reluctant to embrace energy-saving s process

v" Managementidentified outside expertto assess situation and provide objective view of

opportunities and challenges
= Created centralized energy-savings pool to separate capital costs from energy savings
= Evaluated energy-savings approaches based on “likelihood of failure” model, focusing on
infrastructure systems

v' Compared costs of addressing system replacement as emergent failure vs. cost to plan system

replacement
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v' Retainedleading engineerto evaluate all proposals and insure consistency and quality were
parallel across overall portfolio
- Challenges
= Trackingand managing energy-efficiency process; appointed staff to manage overall process
= Identifyingchampions—a challenge
v" Deeper“buy-in” means betterresults; building engineeris key player

* University of Pittsburgh Medical Center (UPMC) — key factorsin “marketing” energy projects
Justification Route 1— Simple ROl analysis with ashort payback
= Example:insulation of primary hydronicvalves has a paybackin lessthan a year, withan IRR
above 8%; “Just Do It” motto
- Justification Route 2 — Regulatory Requirements, Incentives, Sustainability
= Example:UPMC changedoutall T12’s to T8's, with an IRR just under 8%, paybackinlessthan 6
years, state incentives
- Justification Route3— Aging Infrastructure
= Example: Old HID parking garage lighting was changed out for new LED lighting
v' Maintenance savings and lower energy use made paybackin 4 years, with modified IRR of 8%

v' Lamps are dimmable, and now run at a lowerlight level not due to efficiency but due to better

colorrendition, allowing security cameras to see details atlowerlight level
- Justification Route 4 — Sustainability, Incentive
=  Example: UPMC chose to use geothermal heat pumps for building conditioning

v" Longestpayback period, 8.25 years; baseline typically 6years

v' Projectundertaken asa demonstration toallow UPMCto understand the system and the
operationsissues

v' State developmentgrant helped offset $127,000 in project costs; modified IRR 7.8%

Adventist HealthCare —resources and approach
- Savingsare assigned tothe associated facility and tracked overtime
= To datesavings have been7.2% on BTU reduction, and 12% on spending reduction
= Deepstudyat projectfrontend, with group focused on submetering b uildings
= Information onsystem performanceis provided on a daily basisina one-page easy-to-read format
to COO, Facility Director, Building Engineer
v' Goal —make tracking and using the data a part of daily operations and expectations
v' Purpose —quickly spotanomaliesin operations thatindicate systems going out of
performance
= Monthly meetings are held toreview the accumulated data, whichis delivered inamonthly
report; also quarterly reports
- Outside consultants are used to execute the plan; noin-house staff
= lack of staffisa real barrier
- Savingsare created fromthe O&M budget
= Notfrom focus on energy savings perse, more onreductionin operations costs

Mayo Clinic—approaches
- Mayo main campus
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= 7-8 millionsg. ft. care and clinical space, including MOB's
= Campusincludestwo central plants; St. Mary’s campus has one plant
- Mayo currently engaged in the Clinton Initiative
= Participatingin retro-commissioning 37 buildings, targeting a 20% reduction in energy use
v' Considered BBC program but unsure regarding Mayo composition of buildings
v" Benchmarking programto start in May, with sub-metering of all buildings
- Educationis biggest hurdle due to constant staff turnover
= Staffingenergy managementisachallenge; need 2.5FTE for current programs
= Facilities staff focuses more on patient care than energy

New Laboratories Project Team Report
*  Paul Mathew, LBNL, seeking 8-10CBEA memberstojoin new Laboratories Project Team
- Will pursue four high-impact strategies
=  Fume-hood sash management
= Optimizing minimum air-change rates
= Reducingsimultaneous heatingand cooling
= Laboratory freezerenergy management

Summary of Sector Breakout Sessions —Commercial Real Estate Energy Alliance

Breakout Session goals articulated by session leads:

* Review CREEA-defined goals of recruitment, leadership, individual goals, and Project Team participation
* |dentify one ortworeplicable energy-savings approaches being pursued by members

* Identify suggestionsfor DOErole and/orfollow-up actions

Actions for CREEA members:

* Reportexperiences, challenges, and successesin working toward energy goals as well as possibilities for
case studies

* Toachieve recruitmentgoal, identify companies not yetin CREEA that should be contacted

* Considerexpanding membership definition and requirements; engage tenant organizations to explore
expandingthe role of tenantsin membership, whether within the main group oras a special subgroup

* Considerjoiningatechnical project Team; contractors can be designated as member-representatives,
upon approval by DOE

Actions for DOE:

* Review CBEA 20% reduction goal and CREEA members’ reports of challenges faced in orderto disseminate
appropriate additionalguidance

*  Work withthe Better Buildings Challenge to develop standards for sharing case studies and providethis
template to CREEA members

* Considerdevelopinga “Building Automation and Controls” Project Team, which might attract CREEA
members

CBEA Goal —20% Reduction by 2020
* Isthisgoal realisticforall CREEA members?
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- Settingthe baselineforenergy reduction can be challenging

- Many larger companies are dealing with awide variety of climate zones and building types, along with
international locations

- ENERGY STAR® Portfolio Manageris an excellent tool for establishing abaseline and tracking
performance

*  Focuson “low-hangingfruit” along with behavioral change and technology

- ldea:to meetyourcompany’s goal of net zero greenhouse gas emissions, consider using aninternal

carbon tax

Recruitment Goal
* Recruitmentgoal —add 50 new members by the end of 2012
*  Currentmembershipis 80
* |dentify companies notyetin CREEA that should be considered
* To achieve this goal, consider expanding membership definition and requirements
* Look forthose relationshipsthatwill add value while not introducing marketing fromvendors to the
alliance
- Central question:role of tenants within CREEA’s membership
= Tenantsplayanimportantroleinachievingenergy reduction
= Many largercorporations have a tremendous quantity of leased spaces and deal with avariety of
lease, tenant, and landlord issues
= An effective way of getting the tenant perspective would be to engage with tenant organizations;
CoreNetcould be a greatresource in this respect
- Vendorsandservice providers are another major potential membertype
= Engagingwith AIAwould provide a perspective from those who provide design and architectural
services

Leadership Goal
* Currentgoalis 25% of membership takingaleadership positionin working toward industry energy goals
* Thisgoal hasbeenreached and members now needto consider pushing higherto state a more specific
leadership goal forthe group
*  How are members now contributingto the industry?
- Policy advocacy, pushing for broaderand more consistent adoption of energy codes; thisisimportant,
but CREEA mustremain neutral in regard to voluntary versus regulated initiatives
- Definingaccomplishments; the nextstepisto gatherand then craft the group’s leadership story and
publicize it

Individual Goals

* Sharinglessonslearned with the groupiscrucial as individual members work toward theirenergy
reduction goals
- Casestudiesare key to driving the scale of adoption of energy-efficiency projects, to provide credible

strategiesto consider

- Many membersonly do a one-off project and therefore need alibrary of strategies to pull from

* Regardingformatsforsharing case studies, the Better Buildings Challenge has developed some helpful
sharing formats
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* Dueto concernsover proprietary data, some members may be reluctant to publish and share all data
- Aggregatingdatabeforeitis shared will preventidentification with aspecificorganization
- Concernover proprietary informationis possibly less of anissue than some think, since much datais
already well known and published in the industry (CoStar forexample)

CBEA Project Team Participation

* Increased participation on Project Teams, in particulartechnical teams, is a goal

* Thereare currently six Project Teamsincluding Market Transformation

* A “Building Automation and Controls” Project Team might attract CREEA members

Lunch Plenary Session —Remarks and Announcements

Duringthe lunch plenary, Andrew Thorsen of Kohl’s Department Stores provided a presentation entitled
“BetterBuildings Challenge in Action,” which summarized his company’s showcase project and collaboration
with DOE as a Partner inthe Better Buildings Challenge. Michael Deru of the National Renewable Energy
Laboratory next gave a brief overview of the 179D DOE Calculatortool. He explained that Section 179D of the

Federal Tax Code provides atax deduction for energy-efficiency improvements to commercial buildings, and
the calculatoris a DOE-approvedtool that provides calculations to determine eligibility for the tax deduction.

Followingthe lunch plenary, attendees splitinto the afternoon breakout sessions, and then reconvened for
the closing plenary. Summaries of the breakout discussions as presented below were delivered by CBEA
representatives and Project Team staff. Holujnoted thata meeting report would be available onthe CBEA
website inthe comingweeks and that attendee feedback was welcomevia CBEA@ee.doe.gov.

Summary of Project Team Breakout Sessions —Lighting and Electrical

A key cross-cutting barrierto implementation that covers everything being worked on by this Project Teamis
the needforgreaterknowledge and awareness throughout the architectural/engineering firms and the
distribution network.

* Onesolutionistogetthe DOE resource guide outto more people, perhaps adding ashort narrative and
bullet points atthe frontfor a CFO or an executiveat your property or your building.

Regarding accelerating adoption of the specs forlightingin parkinglots and structures, the barriers we
identified were high first cost and the need to prove the technology, especially with claims of product life
beingfive years plus. Has this been demonstrated and how do you explain the extrapolated testing that goes
alongwiththat?

* Solutions: We candraw on measurements and studies already being done and the fact that some products
have been outthere overfive years orlongerthantheyare warranted for. The technology is getting better
and will continue to get better, particularly as chipsimprove. They are already being designed for more
output, sowe are goingto see the solutions emerging.
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Incentives are a cross-cutting solution, and we need to understand how they apply and possiblyimprove upon
that. Variousincentives are availableto end users and to the architectural/engineering firms. A good
suggestion was to have solutions pre-qualified through the various utilities orjurisdictions.

Anotherissueisthe need for more normalized ROIs, which canrange up to 10 years. In most case s, paybacks
should be inthe range of two to three years and under. Also, in going to top management, the case needsto
go beyond KW savings, incorporating maintenance and waste -reduction benefits. Otherwise, the dollarvalues
may be too low to gettheirattention and lighting projects just get stuckin the middle.

Another potential solution was providing avetted list of generalized products (not vendor-specific).

Technology-neutral specifications will be an emphasis for us. Initially, the parking lot specification focused on
LED technology, but differenttechnologies have evolved and we wanted to be able to bringinto the fold
technologies likeinduction or plasmalighting.

Potential New Projects

* MR16s. Facilities are going to retrofit with them but manufacturers are not providing much information.
We do not want false startsin the marketplace, such as where people use older ballast technology and
have problems. We could provide the detailed information that would be helpful. PARlamps presenta
similarsituation.

*  Control systems. More information and guidance would be valuable here foravariety of applications. For
example, some university systems are considering either bi-level or controlled lighting for sidewalks and
bike lanes that would sense the movement of a pedestrian or bicyclist. The controls not only could adjust
lightintensity but also could helpintrackingthat person, whichis particularly beneficial given the
paramountimportance of safety on campuses. Stairwell lighting is another potentialarea of interest.

Summary of Project Team Breakout Sessions —Space Conditioning

Current Projects
One of our major activities has been the RTU Challenge, which we will hear more abouttomorrow.

First cost remains a barrier. Efficiencies willbe there, butthe economics must be as well. Proven performance
and reliability overtime are also barriers to adoption, suggesting the possible need for performance
guarantees. Ownerslooking at these new higher-efficiency units will be weighing all of this, including the
increased complexity that usually comes along with high efficiency and what that might mean foroperation
and maintenance costs and guarantee of ongoing performance.

Looking at possible solutions, some fault diagnostics are included in the RTU spec, butthere may be a needto
go beyondthatto simplified self-diagnostics for the maintenance people, like those on a copying machine that
show you where the papergetsjammed and what doorsto openup. We have to getto that point on some of
this advanced technology to make sure it keeps running appropriately.

A second project this past year relates to high-efficiency gas unit heatersthat go on a lot of different building
types. They are maybe 80 % efficient, and the opportunity for efficiency isinthe low 90s, using the
condensing-typeburnersthat are available forresidential and other applications. The concernis, again, the
cost. For that extra 10 or 12 % efficiency, will the incremental acquisition and installation costs (to getrid of or
neutralize the condensate)be justified? There are also ongoing maintenance costs for neutralizing the acidic
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condensate. Participantsinthe discussion saw it as a ratherlow-scale opportunity. Few of us use many unit
heaters.

A third item was advanced rooftop unit controllers. Testingis being done on retrofitting a controllerona
rooftop unitto improve efficiency through fan speed control, damper control for economizing, and possibly
ventilation control aswell. There isalot of interestinthatapplication. Barriers to implementation are
concerns about proof of performance, cost benefit, and long-term reliability.

Potential New Projects

* Higher-efficiency gas furnaces. For the next year, we see an opportunity forresearch forall types of
heatingappliances.

* Improved controls for large air-handling units. Air-handling units may feed multiple spaces; the most
demanding space, such as an operatingroom, may drive really low-discharge airtemperatures and high-
energy use in entryways orlobby areas that do not need that. Are there ways to improve energy
performance by segmentinginan economical way?

* Increased use of low-grade waste heat. How can waste heat from air compressors, condensing units,
refrigeration systems, and othersources be usedin hot wateror otherapplications?

* Performance-based versus prescriptive-based ventilation requirements. We see opportunities, working
with ASHRAE for different spaces. Maybe through some training there would be an opportunity for
differenttypes of buildings to take advantage of that.

* Buildingload analysis. As rooftop units are replaced, anew unit may be biggerand heavierand may not
fiton an existing space. Butif the loads on that space wentdown overtime due to lighting retrofitsand
otherinternal improvements, maybe you can puta smaller, more efficient unitin place of a bigger, older,
heavier unit. Canan application be done to help people understand the existing loads of a building and
know where those opportunities might lie?

Summary of Project Team Breakout Sessions —Refrigeration and Food Service

Note: Refrigeration and Food Service projects were treated as two separate breakout tracks.

Refrigeration

Barriers and Potential Solutions

One barrierwe identified was energy cost due to equipment not performing as installed. Anti-sweat controls
were installed overthe years, and we estimate that more than half are currently disabled due to sensor
failures. Technicians, instead of replacing the sensors, eitherturnthem full on or disable them. Since anti-
sweat controls are standalone and notan integrated partin that system, we do not have control feedback and
we do not know whetherorhow they are running. Anti-sweat control is afairly low-cost component to the
systemin general, but with afairly high return.

Anotherbarrieris energy costs due to inefficient design. Retrofitting cooler doors on open casesis one

opportunity. DOEfound thataddinga door on a case consuming 4.89 kilowatt hours a day takes that downto
2.17 kilowatt hours a day, a 56 % energy reduction. A door retrofitguide is slated as a project. We are also
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looking forenergy metrics by component —forinstance, goingfrom T8 to LED lighting, or retrofitting DC
motors.

Anotherbarrieris getting support forcommissioning, helping businesses determinewho should do the
commissioningand whatis that commissioning cycle and what returns you getfor whatyou pay. A
commissioning guide is currentlybeing worked on, but again, we want to see consistent definitions of value
metrics and lots of detail.

Commercial refrigerationisanarea that isunique inthatthereisa need for additional guidance and more
boundaries. We do not have any definitions or guides for the controls specifically. We have expensive
proprietary systemsthatare very difficult to support. We would ask for a technology review on what the next
systems could be; scanning building controls or the commercial buildings sectors, to see, forinstance, what
could be done with RFID for better componentidentification and more simplicity in userfeedback.

Food Service

Barriers and Opportunities

In discussing barriers, we began by evaluating obstacles to the ENERGY STAR® Portfolio Manager within the
food services sector. Restaurants have the distinction of being the only building segment where it was not
possible to establish astandard in Portfolio Manager. This would be a useful tool forrestaurants because it
allows you to compare yourself against your competition and to identify outliers within your own portfolio.
The program also provides recognitionif you are able to achieve the ENERGY STAR 75th percentile. The last
effort was made eightyears ago. The challengesinclude ourstatus as largely franchised organizations, the
sheernumber of stores, and the diverse types of restaurants—quick serve, fast casual, casual, and fine dining.
We are goingto discuss how we might overcome those obstacles.

Our second topicwas building energy management systems. We are constrained by the small size of most
restaurants, quick serve in particular, which are typically only 3,000square feet. Also, individual franchise
owners are limitedin the capital investments they can make. We need to figure out the economicmodel that
would make sense and also provide asimple guide for franchisees—and even corporations—that do not know
where to start in evaluating energy management systems, and then build on energy management 2.0, 3.0 and
so forth.

Summary of Project Team Breakout Sessions —Plug and Process Loads

Plugand Process Loadsis a new Project Team, and we began by evaluating how the barriers and potential
solutions differsomewhat by sector; in particular, forthe higher education and commercial real estate sectors.

Higher Education Perspective

Regarding plugloads, which we define as anything that occupants bringin and pluginto the wall, the primary
challenge is the many points of purchasing decision-making. Anybody from an administrative associate to a
procurement staff member can make these decisions, and they may be unaware of e nergy implications. For
example, purchases of voice-over-IPtelecommunications equipment may be made based on the speed of
connectivity but with no consideration of the increase in electricity costs when it becomes necessary to air
condition the telecommunications closet 24/7. Broad-based consumer education will be needed to influence
the many different points of decision forall types of things purchased fora campus. DOE can help us develop
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specifications or purchasing guidelines, or maybe go as far as labeling, ratings, and rankings to help people
make betterdecisions more quickly.

On the processside, infrastructure-type decisions determine what getsinstalled in a building. Loads can be
significant, especially forresearch institutions, where a principal investigator may bringin some very heavy-
duty equipment, such as ultra-low-temperature freezers, or lasers, or MRIs. The challenge to energy efficiency
isbound up inthe grant-making and indirect cost recovery process. Researchers make proposals, typically to
the government, and when the government selects and funds a proposal, the university actually gets
reimbursed forthe indirect costs associated with doing that research. So forevery dollarthat a researcher
bringsin, they may give back as much as 50 or 60 cents to coveroverhead costs. EQuipment purchases needto
come out of what is left over, sofrom the researcher’s perspective, buying the cheapest thing possible makes
sense, butis harmful to the institution as a whole and actually ends up probably costing taxpayers more. We
needtoaddress that grant-making and indirect-cost recovery process if we are going to make biginroadsinto
energy efficiencyinthat area.

Commercial Real Estate Perspective

In commercial real estate, increasingly we deliver concrete, windows, and standard systems, and tenants take
overand, withinreason, do whateverthey want with the space. The space exists for people to occupyand do
productive work. That space cost is somewhere between $400 and $1,000 per square foot peryear. What is
the energy bill? Two to fourdollars. We need to rememberwhich isthe elephantand the tail here.
Nevertheless, how can we affect energy use? As real estate developers and owners, we affect the process
loads, meaningthe elevators and the otherthingsthatare ancillary tothe building, but we do notreally
control the plugloads. The architect and tenants control those and make those decisions.

Potential New Projects

* Comparative-analysis database. This could support decision-making efforts, whetheritisthe architect,
the facilities manager, orother people in the company. Forinstance, when determining what smoke
detectors will gointo a space, the buyers can compare the options available. Whatisneededisa
comparative analysis that looks at not only the energy side, but also the performance side, with credible,
easy-to-access information that peoplefrom different disciplines can use to make those decisions.

*  Plugloads need-and-demand analysis. On the real estate developerside, we would like to get DOE to
work with us collaboratively onaplugloads need-and-demand analysis. We are putting far more capacity
inbuildings and creating alot less efficient systems than we could because brokers are telling tenants they
need 12, 14, 16 watts persquare foot. That becomes part of the lease structure.

We did notwant to define alot of initiatives that no one is willingto work on. These ideas pass that bar and
we would be more than willingto work on either one of these initiatives with DOE.

Summary of Project Team Breakout Sessions —Market Transformation

As a new projectteam, we began by discussing and affirming our overall goals:

* Oneisto collaborate with academiaand industry groups to act as a thinktank for the energy - efficiency
market. Universities share some of the same energy-efficiency objectives and already are performing work
on some testsites. Collaboration opportunities can save all of us time andincrease deployment of energy-
efficiency strategies.
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* Secondisto pilotand demonstrate new technologies to determine commercial viability. The marketis
already doing demonstrations, so our challenge is to build case studies for property managers and also for
owners, to encourage themtoimplementon a portfolio-wide basis. These case studies needto be
disseminated broadly, reaching groups that may have one or two buildings.

* Qurthirdgoalis to workto scale commercially viable technologies at the national portfolio level. Many
variables needto be considered to do this effectively, including the structure of the ownership and how
tenants are affected. An owner-occupied building requires adifferent approach than a multi-tenant
building managed by athird party.

Priority Activities

We evaluated barriers and potential activities for market transformation for the short, medium, and ongoing
timeframes. We considered 26 possible activities and filtered down to 10 that we believed would have the
greatestimpact, targeted eitherat owners or property managers.

Greenleasingis one opportunity with high potential impact. One of the biggest transformations in the future
must be tenantbehavior. Once we have retrofitted a buildingand know thatitis runningat its top efficiency,
control overthe remainder of the load goesto the tenantside. We discussed many of the significant
challengesinworking with tenants and lawyers toimplement green leasing. A related opportunity is to give
property managers education toolkits for use with tenants. The EPA has a green tenant toolkitthat many of us
were unaware of, and as a short-term goal, we may put on a webinarabout this.

Closing Plenary Session —Project Team Report Back

All attendeesreconvened forthe closing plenary session. Facilitator Doug Brookman asked representatives
from each Project Teamto provide brief remarks summarizing the key takeaways from their breakout
discussions. Taddonio and Holuj thenthanked everyonefortheirhard work and insights and noted that the
nextday’s Executive Exchange would yield additional i nsights from expert stakeholders. The day concluded
with a series of optional tours on the NREL campus and nearby facilities.
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May 24 — Executive Exchange with Commercial Building
Stakeholders

Morning Plenary Session —Remarks and Announcements

Dr. Dan Arvizu, NREL Director, welcomed the attendees with opening
remarks that offered context on theirsurroundings, the work thatis
pursued by lab staff, and its relevance for the commercial building
sector. For the benefit of those unfamiliar with the Commercial Building
Energy Alliances, DOE’s CBEA Co-Coordinator Kristen Taddonio then
provided an overview of CBEA, including growth and membership,
current Project Teams, and successes to date. She also briefly discussed
anew Lighting Campaignin which BOMA, IFMA, and GPC will champion
CBEA lighting specifications within their membership, which is
illustrative of the strategy of CBEA members serving as early adopters so
that otherindustry leaders can spurfurtherreplicationin the broader
market.

Next, CBEA membersJim McClendon, Director of Engineering with

Walmart, and John Scott, Executive Vice President of Property
Managementwith Colliers International, offered insights from the perspective of members. McClendon
discussed Walmart’s participationin CBEA lighting specification development and deployment, reporting that
the site-lighting (parkinglot) specification has now been adopted across the company’s new building portfolio
and more than 400 membersites have applied the specification, leading to savings of over 50 TWh. Scott
discussed his similar depth of engagement with the CBEA Green Leasing Library, which consolidates green -
leasing resources and has resulted in seven CBEA member organizations and four other companies
implementing green-leasing practices.

Dr. Kathleen Hogan, DOE Deputy Assistant Secretary for Energy Efficiency, then presented on “Maximizing
Impact through Public-Private Partnerships.” Dr. Hogan noted that, in the Obama Administration’s “all of the
above” energy strategy, efficiencyisasignificantand largely untapped resource. She highlighted the vital
national importance of energy efficiency in the commercial buildings sectorand the mannerinwhich DOE is
working with a host of industry stakeholders to pursue high-impact solutions through initiatives like the Better
Buildings Challenge. Finding energy-efficiency opportunities and puttingthem to work requires leadership by
both end-users and service providers, Dr. Hogan stated, and DOE engages these through public-private
initiatives such as the Better Buildings Challenge and the Commercial Building Energy Alliances.

Within this context, CBEA Co-Coordinator Brian Holuj then explained the rationale for gathering CBEA
members and industry stakeholders foran Executive Exchange atthe Forum:to getinsights on how to spur
much greater market adoption of CBEA-developed efficiency measures that are being demonstrated in
member portfolios. He then outlined the approach to be taken during the breakout discussions, and
concluded by summarizing a unique CBEA project, the RTU Challenge—which had just achieved two major
milestones—and inviting Dr. Hogan back to the podiumto reflect on these achievements.
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Dr. Hogan recognized five manufacturers that are participatingin the RTU Challenge: Daikin McQuay, Carrier,
Lennox, 7ACTechnologies, and Rheem. She then recognized Daikin McQuay’s Rebel™ rooftop unit air-
conditioning system for meetingthe RTU Challenge, and presented a framed letter of recognition to a Daikin
McQuay representative.

Facilitator Doug Brookman concluded the opening plenary by reviewing the breakout session formatand
protocol and noting thatfindings were to be summarizedinareport-back during the closing plenary session.
Attendees splitinto the morning breakout sessions, then reconvened for lunch.

Lunch Plenary Session —Remarks and Announcements

Duringlunch, Paul Mathew of Lawrence Berkeley National Laboratory (LBNL) presented an overview of the
prototype DOE Buildings Performance Database, which provides empirical energy performance datathatis
cleansed, validated, and stored in a standard taxonomy for use in portfolio-based analyses of energy-efficiency
investments.

Followingthe lunch plenary, attendees splitinto the afternoon breakout sessions

Summary of Project Team Breakout Sessions —Lighting and Electrical

Our group especially benefitted from the participation of stakeholder manufacturers, who tempered some of
ourideasandalso enlightened us about the next generation of technologies. One thing we reaffirmedtodayis
that solid-state lightingisindeed going to be leading the charge into the future. Manufacturers are putting
most of theirresourcesintosolid-state, sowe are definitely ona curve.

The current challenge isthat we are in an in-between stage, between existing technologies and the future,
whichis solid-state, plasmainduction, etc.

Three implementation barriers that we identified yesterday were vetted with our stakeholder partners this
afternoon.

Barrieroneis lack of A&E design knowledge. Giventhattheyhave beendoingincumbentlightingforsolong,

how do you get them to change and think differently?

* Obviouslythere are manyresources and things that DOE is currently doing, but we did identify additional
activities, primarily training-related, that would engage organizations like IES, AlA, and othersin making
sure information gets disseminated to the end user.

* Anotheropportunityistoincrease utility participation, engagingthemto bringincentives, rebates, and
programs to the table that can help make customers make the move toward these technologies. We
would like to see more utilities at the next Efficiency Forum.

* Developmentof design guidesis notanewidea, butwe propose thatthey be targeted to designersand
A&E firms. We would envision simple scenarios for parking structures, office layouts, and other typical
applications, helpingthemthrough the design process so that solid-state lighting movesits way upinthe
decision process and provides that necessary education.

Our second barrieris high first cost.

|Report: CBEA Efficiency Forum 19



* Thegood newsisthat solid-statelightingis exceeding projections every year, and even every six months,
as light output goes up and cost comes down. So we believe the industry largely will be taking care of that
itself. As CBEA, we do have an impact through the technology specifications, which gives us avoice with
the industry and the industry has heard and responded accordingly. Another considerationiis solid-state
lighting does not apply toeach and every application. We want to go forth with a tool kit that shows there
are othertechnologies that might work betterin some applications.

Our thirdimplementation barrier is that no one wants to be the first to demonstrate a new technology.

* Nowthat we are several yearsintosolid-statelighting, it has gotten betterand better, but nonetheless,
thereisriskassociated with doingthatfirst project. Demonstration projects are important. DOE has done
many demonstrations through the SSL Gateway Program, but frankly, some reports are three to five years
old. So we will suggest tothe SSLProgram that those be archived and that more current data be made
available so that people are not makingtheirdecisions based on old data where the technology has raced
ahead.

* Alliance members, even competing members, are willing to share data. There mightbe a three-to six-
month lag time to give them that early initiative, but nonetheless we have the opportunity to create short
case studies—even threetofive pages—that get timely data disseminated more appropriately.

* FortheCFO level, gettingtheirattention to empower these decisionsis best done with ashorter
document, one ortwo pages that distill the value proposition.

Potential New Projects

We determined that:

* Control systems are the single greatest opportunity. Lighting can become more efficacious, but controls
will take us the rest of the way. We recommend having this group do something to advance controls,
whetheritbe developing specifications, or requiring control integration into some of our existing
technology specs.

- There wasa distinctinterestin bi-level controls forexteriorlighting, street lighting, parking lot
lighting, and those types of applications.

* Oursecondareaof interest was wall packs. We have three specifications currently out there, one for
troffers, one for exterior parkinglot lighting,and one for exterior parking structure lighting. We think that
adding wall packs to that will fill out that suite of products.

- A newinitiative we are considering—a high-efficiency exterior lighting campaign —will fit well into
that.

Summary of Project Team Breakout Sessions —Space Conditioning

We got great feedback from manufacturers on the RTU Challenge. Ourinitial barrier was first costand, from
the manufacturer's point of view, they need to know there isamarket out there. Beyond the Challenge, is
there any way we can promote a larger market for these high-efficiency units? Manufacturers also are
interested in parameters on whatis acceptable forincreasesin weightand increasesin cost. There are many
knobsthey can tweak with RTUs to increase performance, but whatis goingto be acceptable fromthe
owners'point of view?

A greatlessonlearned forany specification moving forward is to make it simple. Do not over specify. Just put
out a performance and let the innovation happen in the marketplace to meet those options.
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There were several great suggestions on implementing these RTUs. One is to push for more accelerated
adoption 0f 90.1 2010, which doesinclude atwo-speed fan control andis one step closerto the RTU Challenge
unit. Another was make the units with more options or more revenue potential for owners—forinstance,
smart controllers that can communicate with the grid in some of these electric markets to create revenue
streamsinthe future.

We alsodiscussed several otherideas, including liquid desiccants in air conditioning for better humidity
control and overall system performance; optimal air distribution for RTUs; whole-system performance metrics;
whole-buildingand system performance during peak periods, which opens a potentially big cost savings for
building owners; and fan efficiency.

Finally, we discussed how we can get uptake of existingtechnologies. One ideais a “cash for clunkers”
program forreplacing the really old technology out there right now —chillers, RTUS—with some of these
optimal new products. Incentives could drive mass implementation in the marketplace.

Summary of Project Team Breakout Sessions —Refrigeration and Food Service

Note: Refrigeration and Food Service projects were treated as two separate breakout tracks.

Refrigeration

Developingaguide for refrigeration commissioning and retro-commissioning was a central topicfor us today.
We are working toward a guide that, in cooperation with the ASHRAE special design projects, will standardize
and define arefrigeration commissioning process thatis measurable, verifiable, and scalable throughout the
industry.

The second initiativewe are workingonis the cooler door retrofit guide. Supermarkets are retrofitting open-
front coolers with varying degrees of success. We are goingto work together, share information, and create a
reference guidefor successful installation of cooler doors on open cases, while maximizing energy savings and
eliminating reliability issues.

Anotheropportunity discussed was compressor system specifications—benchmarking compressor system
performance ratings and then moving forward next year with acompressor system store challengeto push
whatwe benchmarktothe nextlevel.

We also discussed anti-sweat heater control issues. Many are bypassed currently in existing stores. We will be
looking forsolutions to eliminate that wasted energy. We will be interested if any of the other groups working
on upgrading controls for plugloads or lighting has a solution that might work for controlling a pulse system.
That might be useful inthe refrigeration industry.

Food Service

Two barriers apply across the board. The firstis the very short payback ROl in the food service business,
typically less thantwo years. The second is the predominance of franchisees. We have large portfolios with a
very high percentage of what would be considered essentially small business owners. We want to be able to
helpthemaswell as our corporations.
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Potential New Projects

One projectfor the shortterm is benchmarking, enabling development of the ENERGY STAR Portfolio Manager
for restaurants. We will be defining metrics differentiated by service type (quick serve, fast casual, casual, and
fine dining). Load profiles across those types vary greatly, as well as energy intensity.

The second short-term project relates to energy management systems, creating a guidance documentfor
small business owners on what to look for if they are goingto be retrofitting asystemintotheirexisting
stores, including guidance on expected paybacks and on piloting and testing. We also want to identify
potential vendors with products applicable to the small footprintand ROl requirements of the industry. A
bare-bones specification would identify minimum goals, and then we would create specifications around add-
on modulesforowners willingto spend alittle more fortighter control, including integration of monitoring
and control of appliances as well.

In the long-term, we have four projectsinthe pipeline.

* NewENERGY STAR appliance categories. Currently there are only eight within the appliance category. We
know there isan opportunity to save energy on plugloads by expanding that category, starting with
microwaves and re-thermalizers within restaurants.

* Heatrecovery for water preheating. Thisis typical for supermarkets, but restaurants need asmall-scale,
cost-effective solution with agood ROI. Restaurants may use anywhere from 500 to 1,500 gallons of hot
watera day. We want to work with refrigeration manufacturers for potential integration into equipment
such as condensing units in walk-in coolers and freezers.

* Demand control ventilation for hoods. Products providing variable speeds based on cooking loads are out
there, but we need more cost-effective options forthe restaurant market, particularly QSR and fast casual.
We see the possibility of creatingintelligent appliances that handle most of the control forus, as well as
integration into energy management systemsin lieu of standalone systems. Most current demand control
ventilation for hood systems are standalone with very little integration back into an EMS.

*  Motor retrofits. We see opportunities on condensing unitsand evaporators for ECmotors, driving that
marketplace to get more people toretrofit. We do not have a plan yet, butwe know there is definitely an
opportunity around that.

Summary of Project Team Breakout Sessions —Plug and Process Loads

Barriers

Ownership and accountability for plugand processloads is lacking throughout the building life cycle, starting
way back with procurementand design of a new building. Eveninanintegrated design process, whois the one
taking responsibility for making sure that the plug-load designis accounted for, thatitis efficient, and that we
are planning ahead forbeingable to cost-effectively meterit, now or later? It extends through 80 % of the
buildinglife cycle, where retrofits mess with electrical distribution in your panels. If you are lucky, your lighting
circuits were segregated from your plugloadsinthe beginning, but then you have changestoyour building to
the point that many different people are making purchasing decisions about plugloads that do not necessarily
take energy efficiency into account. That question of ownership and accountability is a key one onthe minds
of participants today and yesterday.

Anotherkey theme is metering and its value associated with plug and process loads. One of several barriers
discussed was uncertainty around how much metering should be done, what should be done with the data,
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and whether meteringis providing the needed value. While itis true that you cannot manage what you do not
measure, metering also resultsin higher maintenance costs as systems go out of calibration. Whatare the
implications of spending labor hours and dollars fixing metering systems?

Varying needs for consumer purchasing information is anotherbarrier. What level of detail do different types
of buyerswantwhenthey are tryingto make the purchasing decisions? Some wantjust the yellow stickeron
the device thatsays, "It will consume this much." If two products cost the same, they pick the one with the
lowerenergy consumption. Other people wantto be able to see the assumptions behind those numbers and
make sure it works for them.

One of the insights we had is just how differently plugand process loads are viewed by the different sectors.
On one end of the spectrum are hospitals, which have alittle bit more control over whatthey are puttinginto
theirbuildings. On the otherend are commercial real estate owners who are heavily constrained by tenants.
Solutionsthat work for hospitals may not work for traditional commercial real estate. Retailers and
universities have people workingin their spaces who operate equipment that they do not have control over.
Where you are working with tenant situations, solutions need to reflect the types of information suited toa
brokerage, stakeholders, or perspective occupants.

Potential New Projects

*  Plug load capacity-and-power-requirements analysis. Hinesand GSA—and we hope othersinthe
future—indicatethey would be willing to partner with DOE on this effort to get a better sense of realistic
capacity requirements for plugand process loads forincorporationinto leaselanguage, at the inflection
pointwhen needs are being setfora new space. Requirements that are unnecessarily high will affect
capital costs as well as energy costs down the line. The project would look at typical spaces and the
executivestakeholders thoughtitwould be interesting to choose buildings with influential tenants, to get
a betterhandle on what those capacities should be.

* Consumerdecision-makingtools. To address the obstacle of lack of sufficient consumer decision-making
tools, we will start with taking a look at those areas where you can improve the information provided to
the various people making those decisions in your organization through better formal policies and
procedures for purchasingand selecting equipment. We can lift examples of language and good models
where they exist from other programs orfrom membersandtry to see what can be appliedtoothers. A
future extension of this project would be improving inventory practices. This was something we thought
could be done a bit sooner, but we hearfrom our members and the executive stakeholders today thatit
would be premature to try to change inventory practices, that the first priority is getting the information
requestright.

Arelatedideais providing calculators for purchasing guidance to help the folks on both sides of the spectrum.
Betterinformation will be needed toinform those simplerlabels and to provide the underlying assumptions
for those who wantto be able to tweak some of theirassumptions whenthey are trying to assess the energy
consumption of plugloads forthemselves.

Summary of Project Team Breakout Sessions —Market Transformation

The Market Transformation team focuses on non-technical barriers. We identify non-technical barriers, work
through the national labs and our members toidentify solutions, and advance deployment of those solutions
throughoutthe marketplace. Forexample, barriers can relate to the split-incentive issue, the need for
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education of market actors within the commercial real estate value chain, and impediments to adoption of
technology specifications.

We began our discussions with stakeholders by focusing on existing solutions that we have already brought to
the marketplace and evaluating their effectiveness. We then identified ways toimprove those existing
solutionsandto get memberstoassistin their deployment, and we alsoidentified additional new
opportunities.

Existing Solutions

Re-tuning was the first existing solution we discussed. Re-tuningis a continuous improvement program
developed by the PacificNorthwest National Laboratories. Itinvolves a process and tools for ongoing building
performance improvement and maintenance. Anumberof members have already gone through the process
of training their engineering staffs on the use of re-tuning. Based on theirexperience, we came up witha
couple of very keyissuesthatstill need to be resolved. Firstisthe laborious work effort to gatherthe data
neededtoinputintothe tools. We identified the need forabetter processto facilitate the transmission of
data from building automation systemsinto the tool.

Second, we see great promise in developing atechnical specification for building automation systems so that
they enable that transfer of informationinto tools, such as the re-tuningtool, which provideavisual
interpretation of the data thatis very useful to building operators and technicians.

Several new companies at our session agreed to participate in deploying the re-tuning solutions within their
organizations.

The Green Lease Library is an existing solution developed to overcome an information barrier that has
hindered adoption of greenleasesinthe commercial real estate market. Anumber of organizations
collaborated to create this library, whichis managed by the Institute for Market Transformation. The library,
at http://www.greenleaselibrary.com/, provides copies of green-lease templates that have been developed, as
well as lease clauses that organizations can use in orderto overcome the split-incentiveissue.

In our discussions, we identified two organizations that have used non-binding green-lease clauses, which they
find can be more easily implemented than formal legalones, and we are reaching out to get their case studies
to be added on the green-leasing website.

New Opportunities

The first opportunity we discussed was the High-Efficiency Exterior Lighting Campaign, being created through
a partnership of BOMA, IFMA, and the Green Parking Council, with the goal of increasing adoption of the
exteriorlighting specs that were initially developed through the Retailer Energy Alliance, led by Walmart and
Target, and then picked up by CREEA. The goal of the campaignisto increase the number of parkinglotsand
parking structures that deliver attractive lighting while saving energy and money. The splitincentive existsin
thisarea as well. Itiseven more of an issue because of the shorterlease terms for this asset class, which can
be two to three years. We also deal with the same issues of multiple decision makers.

We saw markettransformation leverageatits best, whenthree very large commercial real estateservices and
property management companiesin oursession agreed to participate in thisinitiativeand potentiallydeploy
this solution through parking fixtures within their portfolios. Those organizations identified additional
requirements thatthey would liketo see created before they are able to take these solutions and deploy them
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through a portion of their portfolios as a pilot program. We also hadideas for new partnerships to help deploy
at a much fasterrate. Forexample, it was suggested that we engage the National Auto Dealership Association,
which represents 17,000 car dealerships that likely have parkinglot lighting fixtures within their portfolios.

Our second in-depth discussion was on data access, which continuesto be a consistent problemforall of our
commercial real estate members. We learned about a coalition formed to address this that we will likely help
to supportinsome fashion. BOMA'’s Real Estate Roundtable, the Institute for Market Transformation, and
USGBC have begun aninitiative at both the state and federal levels to allow for whole-building aggregated
information to be passed alongto commercial real estate owners. Aspecificactionstepisforour team
members to engage with utilities and publicutility commissions to help facilitate building owners getting
access to data. Itis a very simple item that, aswe all know, has a lot of difficulties and challenges associated
withit.

Otherideas raised were beginning atenant consortium, particularly with very large tenants, like Bank of
America, that have huge retail portfolios. We would invite them to come to the table and begin working with
us to identify solutions that are meaningful forthem. We also talked about using market transformation or
collaboration with utilities to affect the curriculum of energy-efficiency education for students. Lastly, CREEA
ChairJohn Scott noted that the “cash for clunkers” idea suggested by the Space Conditioningteam mightalso
be a promising potential market transformation opportunity for us.

Closing Plenary Session

All attendeesreconvened forthe closing plenary session. Facilitator Doug Brookman requested
representatives from each Project Teamto provide brief remarks summarizing the key takeaways from their
breakout discussions. Holuj concluded the closing session by extending his appreciation foreveryone’s
participation and forthe staff that helped plan and host the Efficiency Forum. He noted thatthe CBEA
Efficiency Forum Report would be available on the CBEA website in the coming weeks and that feedback was
welcome via CBEA@ee.doe.gov. The day concluded with aseries of optional tours onthe NREL campus.
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Appendix B: CBEA Efficiency Forum Participants

CBEA Members

Adventist Healthcare— Jeremy Bedine
Ascension Health — Daniel Scher

ASHRAE - Lilas Pratt

AtSite — Jenna Mikus

Boston Market Corporation —Gregory Tomsick
BOMA — Karen Penafiel

CB Richard Ellis Group Inc.— Michael Groppi
Colliers International —John K. Scott
Cushman & Wakefield—Tim Peters

Denver West — David Chasnow

Denver West — Ryan Toole

Einstein Noah Restaurant Group —Susan Scheurmann
Energy Efficiency BuildingHub — Laurie Actman
EPA — Natalie Chadwick

EPA — Stephanie Plummer

EPA — Keilly Witman

EPA — Michael Zatz

Glenborough, LLC —Carlos Santamaria
Grand Valley State University — James Moyer
Green Parking Council —Paul Wessel

Hines — Clayton Ulrich

IFMA — Dean Stanberry

jcpenney — Kyle Wilkes

Kohl’s Department Stores — Andy Thorsen
Legacy Health System — Patrick Lydon
Liberty Property Trust —Maria Thalheimer
Living City Block—Alex Lowenstein

Lowe’s Companies, Inc.— CharlieMartin
Mayo Clinic —David Rassel

McDonald’s Corp. —Jason Greenberg

MGM Resorts International —Chris Magee

Newmark Grubb Knight Frank Global Corporate
Services — Noah Shlaes

Newmark Grubb Knight Frank Global Corporate
Services — Mike Conner

Prudential Real Estate Investors — David DeVos
Stanford University —Susan Vargas
Sustainability Roundtable, Inc.— Jim Ptacek
Target Corp. — Neil Monson

Target Corp. — Scott Williams

The Home Depot — David Oshinski

The WaltDisney Company — Bruce Rauhe

U.S. Department of Veterans Affairs —Lam Vu
U.S. General Services Administration —Jeffrey
Engelstad

U.S. General Services Administration — Mike Lowell
U.S. General Services Administration — Doug Rothgeb
U.S. General Services Administration —Joni Teter
University of California, Davis —Siva Gunda
University of California, Irvine—Wendell Brase
University of Pittsburgh Medical Center —John Krolicki
Walgreen Co. — Jason Robbins

WalmartStores, Inc.— Jim McClendon
WalmartStores, Inc.— Richard Royal
WalmartStores, Inc.— David Sheets
WalmartStores, Inc.— Ralph Williams

Wawa, Inc.— PatHagan

Wawa, Inc.— Robert Snyder

Wendy’s Quality Supply Chain Coop — Russell
Subjinske

Whole Foods Market — Mike Ellinger

Yum! Brands —David Harpring

Stakeholders

7AC Technologies, Inc.— Peter Vandermeulen
ABB — Caroline Mason

ABM Facility Services —Cornel Sneekes

Acuity Brand Lighting — Jeff Quinlan

Albeo Technologies Inc.— Jeff Bisberg
Allianceto Save Energy — Jeffrey Harris
American Genius Corporation —Andrew Mongar
ASSA ABLOY Door Security Solutions —Aaron Smith
Bayer MaterialScience—Timothy Thiel

Bitzer Compressor Co. Inc. —Kurt Bickler
Carrier—Mead Rusert

Carrier—David Sabatino

Cooper Lighting — Logan Gerhard

Daikin McQuay —Steve Van Peursem

Danfoss — Peter Dee

Ice Energy —Gregory Tropsa

Institute for Market Transformation — Adam Sledd
Jetlun Corporation— Elsa Chan

Legrand North America — Pete Horton

Lennox International —Jon Douglas

Manitowoc Ice— Daryl Erbs

Mason Energy + Management —Jack Mason
McKinstry — Steve Ruby

New Buildings Institute— David Hewitt
OsramSylvania, Inc.—John Zimmerman

Parker Hannifin — David Dorste

Portland Energy Conservation, Inc.— Scott Moore
PPG Industries — Darijo Babic

Remis America, LLC — Matthew Pletcher

REMIS GmbH — Simon Swiderski
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Danfoss —Robert Wilkins

DC Engineering — Dustin Lilya

DuctSox Corporation — Dennis Wilson

Efficient Lights — Mark Warwick

Emerson Climate Technologies, Inc.— Rajan Rajendran
Engineered Mechanical Systems, LLC —Robert Padgett
Enmetric Systems — Ryan Bermudez

Food Service Technology Center —Don Fisher

Food Service Technology Center —David Zabrowski
Gas Technology Institute — Larry Brand

Heatcraft Worldwide Refrigeration — Ira Richter
Hussmann Corporation —PatrickJohanning
Hussmann Corporation —Norm Street

Rheem — Erich Bauman

Rheem — Sal Brunetto

Rocky Mountain Institute — Coreina Chan
Rocky Mountain Institute — Robert Hutchinson
Sensus MachinelIntelligence— Jim Boler

The RMH Group, Inc.— Jessielones
Transformative Wave Technologies, LLC —Danny
Miller

Twa Panel Systems —Michael O’'Rourke

UL DQS Inc.— Don Macdonald

Weiss Instruments — Steve Weiss

Zero Zone, Inc.— Carl Roberts

Department of Energy

National Laboratory Staff/Project Team Leads/Support

Office of Energy Efficiency and Renewable Energy —
Kathleen Hogan

Building Technologies Program - Brian Holuj
Building Technologies Program - Kristen Taddonio

Support Staff

Akoya — Bette Hughes

Akoya — Nancy Reese

Haselden Construction — Philip Macey
Public Solutions —Doug Brookman
RNL Architecture — Tom Hootman

Booz Allen Hamilton— Andres Potes

Lawrence Berkeley National Laboratory — Paul Mathew
National Renewable Energy Laboratory —Dan Arvizu
National Renewable Energy Laboratory —Paul Torcellini
National Renewable Energy Laboratory —Michael Deru

National Renewable Energy Laboratory —Lesley Herrmann

National Renewable Energy Laboratory — Ron Judkoff
National Renewable Energy Laboratory — Feitau Kung
NavigantConsulting, Inc.— Bill Goetzler
NavigantConsulting, Inc.— Tommaso Gomez
NavigantConsulting, Inc.— Rebecca Leggett
NavigantConsulting, Inc.— Richard Shandross
NavigantConsulting, Inc.—Jim Young
NavigantConsulting, Inc.— Robert Zogg

OakRidge National Laboratory — Gannate Khowailed
OakRidge National Laboratory — Subid Boncil

Pacific NorthwestNational Laboratory—Jeff McCullough
Pacific Northwest National Laboratory — Michael Myer
Pacific Northwest National Laboratory — Anne Wagner
Pacific NorthwestNational Laboratory - George
Hernandez

WaypointBuilding Group — Patrick Finch
WaypointBuilding Group — Diane Vrkic
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Appendix C: Statement from U. S. Department of Energy to Forum Participants

Statement read at the beginning of all Efficiency Forum sessions

"The purpose of today's session is to ask for your input regarding [description of CBEA activity to be
discussed]. Tothat end, it would be most helpful that you provide us, based on your personal
experience, your individual advice, information, or facts regarding this topic. It is not the object of
this session to obtain any group position or consensus. Rather, the Department is seeking as many
recommendations as possible from all individuals at this meeting. To most effectively use our limited
time, please refrain from passing judgment on another participant's recommendations or advice,
instead concentrating on your individual experiences."
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Appendix D: Commercial Building Energy Alliances Project Overviews

RTU Challenge — Space Conditioning

Technical Lead: Michael Deru, NREL, michael.deru@nrel.gov, 303-384-7503

Main Barriers °
Addressed by
the Project: .

Solutions/ o
Deliverables:

Deployment °
Pathway:

Technological: Current RTUs do notdo not meetthe performance potential of the
available technology.

Operational: Current RTUs do not offer standard communications and on-board fault
detection and diagnostic capabilities.

RTU Challenge Specification: The key performance components of an RTU are specified
and the overall cooling performance requirementis 18 IEER.

o Finalspecification posted March 2012, cutoffs for manufacturer
commitmentis May 15, 2012 and product availability by May 1, 2013.

RTU Lab Test Procedure and lab test results: Alab test procedure forthe first unitwas
developedin April 2012. Preliminary laboratory test results from the first RTU
challenge unit will be announced by May 23, 2012. Testresults from otherunits will
be available soon aftertheyare made available fortesting.

RTU Field Test Procedure and field test results: The field test procedure will be
developed by June 2012, and results from demonstrations will be published several
months afterthe demonstrations.

Website: DOE maintainsa website with information updates about the RTU Challenge.

Webinars: DOE held a webinaron February 23, 2011 on the benefits of the RTU
Challenge.

Product Demonstrations: DOE will coordinate product demonstrations with CBEA
members and federal facilitiesin 2012 and 2013. Bonneville Power Administration s
alsointerestedin field testingthe RTU Challenge unitsin the Pacific Northwest.

Performance Calculators: The RTU Comparison Calculator andthe 179D DOE
Calculator provide fast savings estimates forinterested consumers.

Impact e Percent of RTUs that meet the RTU Challenge: DOE will track the number of units sold
Metrics: as a percentage of the total market by working with manufacturers.

e Estimated energy savings perapplication: Energy savings over90.1-2010 minimum
efficiencyis expected to be between 10% and 50% depending on the location and the
application.

References:

RTU Challenge website — http://www1.eere.energy.gov/buildings/alliances/rooftop_specification.html

RTU Challenge webinar — http://www1.eere.energy.gov/buildings/webinar_archives.html#fcommercial_rtus 20110223
RTU Comparison Calculator —http://www.pnnl.gov/uac/

179D DOE Calculator —http://www.179d.energy.gov/
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Gas Unit Heater Specification —Space Conditioning

Technical Lead: Michael Deru, NREL, michael.deru@nrel.gov, 303-384-7503

Main Barriers
Addressed by
the Project:

Solutions/
Deliverables:

Deployment
Pathway:

Impact
Metrics:

Cost: The initial cost of a high efficiency gas unit heater can be a barrierto
implementation. However, gas unit heaters with high use can have attractive energy
savings and payback periods less than twoyears.

Data/Awareness: Limited information is available for engineers on the operating
characteristics and best practices for sizingand locating high-efficiency gas unit
heaters.

Gas Unit Heater Technology Specification: A technical specification outliningthe
efficiency requirements and design features to be implemented in a high-efficiency
gas unitheater.

o Deliverable Date:9/1/2012

o Status: A workingdocumentis currently with CBEA members and
industry representatives for preliminary review.

Specification deployment: Work with the CBEA Space Conditioning Teamto get 10
members toimplement the specification for new and replacement applicationsin
2012. Work with othergroups such as utilities, the Gas Technology Institute, and

the Consortium for Energy Efficiency for deployment beyond the CBEA.

Technology demonstrations: Demonstrations willbe carried outin 2013 and lessons
learned will be gathered and used to develop design and implementation guidance.

Estimated energy savings per application: Energy savings are expected to be 10% for
equipment meeting current standards, and over 20% for olderequipment.
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RTU Advanced Controls Retrofit —Space Conditioning

Technical Lead: Michael Deru, NREL, michael.deru@nrel.gov, 303-384-7503

Main Barriers
Addressed by
the Project:

Solutions/
Deliverables:

Deployment
Pathway:

Impact
Metrics:

Technological: Most existing RTUs have constant speed supply airfansand have very
rudimentary controls, which limit the energy performance.

Operational: Current RTUs do not offerstandard on-board communications for
performance and control adjustments.

Data/Awareness: Limited information is available forowners and engineers on the
savings potential and operational characteristics from newly available solutions on the
market.

Technical Report: Energy Savings and Economics of Advanced Control Strategies for
Packaged Air-Conditioning Units with Gas Heat was published December2011. The
reportinvestigates various control strategies and provides savings estimates for all
climate zonesinthe U.S.

Technical Report: Energy Implications of Retrofitting Retail Sector Rooftop Units with
Stepped Speed and Variable Speed Functionality was published in April 2012. This
reportshows the savings predicted forimplementing variable speed fansin RTU forall
U.S. climate zones.

Field Test Procedure: An advanced controlsfield test plan was published in January
2012.

Product Demonstrations: DOE will conduct product demonstrations with CBEA
members and federal facilitiesin 2012 and 2013. Bonneville Power Administration
and the Centerof Energy and Environmentin Minneapolis, MN are also conducting
field demonstrations.

Performance Calculators: The 179D DOE Calculator provides fast savings estimates for
interested consumers.

Total Impact: 55 trillion Btus annual savings assuming half of RTUs are retrofitted with
an average savings of 30%.

Payback: Paybackforall U.S. locations has been estimated to be less than three years.

Estimated energy savings perapplication: Energy savings are expectedto be between
24% and 35% and cost savings are expected to be 38%.

References:

Technical report— http://www.pnnl.gov/main/publications/external/technical reports/PNNL-20955.pdf
Technical report— http://www.nrel.gov/docs/fy120sti/51102.pdf
179D DOE Calculator —http://www.179d.energy.gov/
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Plug and Process Loads Action Plan— Plug and Process Loads

Technical Lead: Feitau Kung, NREL, feitau.kung@nrel.gov, 303-275-4357

Main Barriers
Addressed by
the Project:

Solutions/
Deliverables:

Deployment
Pathway:

Impact
Metrics:

Lack of guidance about how to develop oradapt effective formal policies for purchasing
energy-efficient plugand process load equipment

Lack of guidance in early design stages about how to plan for cost-effective monitoring of
plugand processload energy

Lack of understanding about why owners are underutilizing existing resources for plug
and process loads that have been produced by DOE, EPA, and others

Lack of guidance about how to influence the choices of vendors who select and operate
plugand processload equipmentin building owners’ spaces.

Example language to help facility managers develop and gain support forimproved
purchasing policies

Sharing of design guidance between project team members
Outreachto increase participationin ENERGY STAR’s specification review process

Assessment of whetherany members have strong examplelanguage forleases or vendor
contracts that can be replicated by peers.

Recruita pilotvolunteer group of CBEA members to adaptand incorporate example
purchasing policy language into their organizations’ formal policies.

Coordinate with GSA to determine what language in its upcoming revision to its P100
Facilities Standard will support near-term or future monitoring of plug loads through
advanced planning during building design. If the language is applicable to others, project
team staff will invite GSA to presentlanguage fromits design standard to other project
team membersviaa webinar.

Determine if any members can volunteer examplelanguage forleases orvendor
contracts that have led to energy savings and can be shared with others publicly. If not,
collaborative development of example language can be proposed as a future project.

About 30% of projectteam membersinterviewed during the projectteam launch have a
formal energy-efficient purchasing policy forat least some plugand process loads in their
organizations. Typical energy savings associated with purchasingacommercial sector
ENERGY STAR-qualified product overabaseline product vary by technology category,
ranging from 7% forscannersto 65% for commercial hot food holding cabinets. (Source:
ENERGY STAR website and calculators, 2012.) Improvinginventory practices will improve
owners’ abilities to assess the efficiency of the installed base of existing equipmentand
the savings potential of further purchasing policy changes.
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Food Service Energy Benchmarking — Refrigeration and Food Service

Tech Lead: Rich Shandross, Navigant Consulting, richard.shandross @navigant.com, 781-270-8391

Main
Barriers
Addressed
by the
Project:

Solutions/
Deliverables

Deployment
Pathway:

Impact
Metrics:

ENERGY STAR Portfolio Managerdoes not model food service, sothereisno
opportunity forfood service building certification. Building certifications are major
motivators forenergy efficiency upgrades.

Within-portfolio benchmarking efforts are desirable, but existingtools are not fully
developed. Lack of energy consumption benchmarks inhibits identification of retrofit
priorities, getting a high-level view of energy use forall stores, identifying stores with
high and low energy use, and tracking changesin energy use.

ENERGY STAR coverage of food service buildings: An ENERGY STAR Portfolio Manager
model, and building certification criteria, forfood service.

Upgraded CBEA Restaurant Energy Use Benchmarking tools: Improved guidelines,
spreadsheet, and user-friendly tools for performing benchmarkingand energy
managementwithin afood service organization’s building portfolio.

ENERGY STAR building certification —

o EPAinputto CBEA benchmarkingtool: [Date TBD]

o Portfolio Managerand Building Certification release: [Date TBD]

o Provide food service data collection needs to CBECS: For incorporationintothe
CBECS survey forreference year 2016 [Date TBD]

CBEA Restaurant Energy Use Benchmarking tools —

Draft of upgrade: [January 2013]

Early-adopterfeedback: [April 2013]

Revision and posting to CBEA website: [June 2013]

Deploy tracking and reporting mechanism(s): [Spring 2013]

Engage industry organizationsin publicity and training: [starting Summer 2013]

ENERGY STAR building certification —

o Estimated [TBD] food service buildings certified within 2 years of release (16
categories with food service, about 8000 total buildings certified)

O O O O O

o Estimated [TBD] food service buildings reduce energy by [TBD%], attempting to
achieve label

CBEA Restaurant Energy Use Benchmarking tools —

o Numberof members using the tools: Initially, [2-4] early-adopting members use
tools. Aftersuccesses publicized, usage rises to [75%] of member organizations and
steadily-rising use outside of CBEA.

o Measured energy savings per building: Benchmarkingto resultin an average energy

savings of [10% or more] for buildings improved by the operator.
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Energy Management Systems (EMSs) —Refrigeration and Food Service

Technical Lead: Rich Shandross, Navigant Consulting, richard.shandross @navigant.com,
781-270-8391

Main Barriers EMS equipmentand software is typically designed forlarge office environments, and has
Addressed by notbeen optimized forfood service buildings, processes, and operational challenges.

the Project: Highinitial costimpedes purchase of EMSs forfood service buildings, especially relevant
for franchised organizations. Optimized, proven technology for restaurant applications will
increase sales of EMSs to food service, lower cost and raising organizational/ franchisee
acceptance.

Clearingrestaurant Return on Investment (ROI) hurdles would be made easierif EMSs can
be usedto prevent catastrophicbreakdowns of food equipment, which lead to spoilage,
extraenergy use, and loss of sales.

Solutions/ Food Service EMS technology specification (or guidance): Based onaninitial reviewand

Deliverables: benchmarking of existing EMS products, a technology specification or set of guidelines will
be developed toidentify attributes of EMS technology that are critical for optimal
performance and successinfood service applications.

Deployment  Marketreview, benchmarking, and input from CBEA members, industry associations, and

Pathway: Food Service Technology Center (FSTC): Industry associations to include National Assoc. of
Food Equipment Manufacturers (NAFEM) and Restaurant Facilities Management Assoc.
(RFMA) [October, 2012]

Drafttechnology specification (or guidance): [February 2013]
Final technology specification (or guidance): [April 2013]
Implementation —

Members: Deploy EMSs to a test group of stores (est. <15), evaluate results, thenroll out
to the portfolioif ROl will meet typical 3-year simple payback.

FSTC: Demonstrate technology, monitoranimplementation(s), or similar.

Trade associations: RFMA, NAFEM, and National Restaurant Assoc. (NRA) to publicize,
promote, and train members regarding new technology.

Impact Initial adoption goal:New EMSs to initially be deployed by at least [5] members

Metrics: Follow-on adoption goals: Deployment toincrease by [10-20] large food service chains

and [2-5%)] of other NRAmembers over5 years.

Energy savings goal: Average energy savings of [10%] peryear perbuilding, within one
year of deployment.

Ancillary benefits goal: Deploying organizations to avoid [1-3] breakdowns of food
equipment peryear, with associated reductions in waste, extra energy use, and loss of
sales.
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Refrigeration Commissioning Guide —Refrigeration and Food Service

Technical Lead: Bill Goetzler, Navigant Consulting, wgoetzler@navigant.com, 781-270-8351

Main Barriers
Addressed by
the Project:

Solutions/
Deliverables:

Deployment
Pathway:

Impact
Metrics:

Technological: Refrigeration systems often fail to operate at optimal efficiency due to
lack of proper maintenance and tuning of system parameters. Thisamountstoa
substantial, invisible loss of energy that can be avoided with proper commissioning.
Commissioning can alsoimprove system reliability and temperature control.

Operational: There are no industry wide comprehensive standards or best practices
for commissioning the equipment and conducting regular maintenance so most
effortsare ad-hoc.

Cost: A standard paybackis difficult to calculate because systems and end-users vary
widely; however, HYAC commissioning is widely cited as a cost-effective means of
conserving energy, but datais lacking for supermarket refrigeration.

Data / Awareness: Supermarket managers have few established methods of
measuring performance degradation until equipment fails.

Refrigeration Commissioning Guide: The guide will provide instructions for
commissioning low and medium temperature refrigeration systems, thus
systematizing the process and helpingto reduce costs and enhance effectiveness.

o 8-31-2012 (Preliminary DOE Guide): Initial structure of the guide has been
developedandis currently outforcomment from stakeholders.

o Spring 2013 (Official Comprehensive ASHRAE Guide): DOEis coordinating with
ASHRAE on the development of this guide. ASHRAE s currently finalizing the
development of a project committee dedicated to supportingthe guide.

CBEA Refrigeration Team: Will utilize the finalguide in their commissioning efforts.
Expectto perform at least 2 test cases at CBEA members and publish results at
ASHRAE or other similar conferences.

ASHRAE: Will vetthe guide and distribute the final version to theirmembershipin Q1
2013. ASHRAE’s marketreach isunmatched in thisindustry since most technical staff
are members.

Utilities: Will promote refrigeration commissioning through CEE and utilities, since
building commissioningis already incentivized by many utilities. Will present plans
and results to California Emerging Technology Coordinating Council (ETCC), which
represents all major California utilities.

Number of Members Affected: Guide is adopted by at least4 membersand >10 other
major chains.

Measured energy savings perbuilding: Guide resultsinaminimum of 15%
refrigeration energy savings.
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Retrofitting Doors on Cases — Refrigeration and Food Service

Technical Lead: Bill Goetzler, Navigant Consulting, wgoetzler@navigant.com, 781-270-8351

Main Barriers
Addressed by
the Project:

Solutions/
Deliverables:

Deployment
Pathway:

Impact
Metrics:

Summary: Many retailers wish to retrofit open display cases with transparent doors
to save energy. However, if the retrofitis not performed properly, it can adversely
impact system operation, leading to poor reliability and system performance.

Technological: End users have stated that retrofits often do not produce the desired
performance results due toimproperimplementation.

Operational: There are no industry-standard best practices for conducting open case
retrofits and properly adjusting the refrigeration system as needed.

Data / Awareness: No successfuldemonstrations with independent third party
validation have been publicized.

Open Display Case Retrofit Best Practices Guide: A guide outliningindustry best
practices for planning, executing, and monitoring open display case retrofits.

o Deliverable Date:9/30/2012

o Status: Workingdocumentis currently with CBEA members andindustry
representatives forpreliminary review.

CBEA Retailer Refrigeration Team: Will utilize the guide as asource of best practices
in performing future open display case retrofit projects.

Industry Conferences: Results will be publicized through ASHRAE and FMI at industry
conferencestoreach a wideraudience.

Utilities: Willexplore potential forincentives through CEE and individual utilities like
Sempra.

Number of members affected: Guide will be adopted by atleast four members.

Through other channels (e.g. ASHRAE, FMI, CEE), expect at least 10 other chainsto
adoptthisapproach.

Estimated energy savings perapplication: Reduction of energy usage on a per-case
basis of at least roughly 40% perretrofitted case.
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Compressor Racks Specification — Refrigeration and Food Service

Technical Lead: Bill Goetzler, Navigant Consulting, wgoetzler@navigant.com, 781-270-8351

Main Barriers
Addressed by
the Project:

Solutions/
Deliverables:

Deployment
Pathway:

Impact
Metrics:

Technological: System designers can currently choose from awide array of
components and technologies when specifying arack, makingit difficult to selectthe
optimal energy-efficient configuration for their application.

Operational: Arack system which is designed following a high-efficiency specification
will offerimproved performance and lower operating costs.

Cost: A standard paybackis difficult to calculate, as project costs and energy savings
will vary greatly as a function of the userand the equipment. However, compressor
racks are a major expenseand are consumers of electrical energyin asupermarket
refrigeration system, and thus the efficiency of the design has a majorimpacton
operating costs.

Data / Awareness: Due to the wide variety of system designs and custom nature of
the equipment, it has, to date, been difficult for system operators to compare the
performance of different compressorrack configurations.

Supermarket Compressor Racks Technology Specification: A technical specification
outlining specificdesign attributes and features to be implementedin ahigh-
efficiency system.

o Deliverable Date: August 31, 2012.

o Status: A workingdocumentis currently being prepared by CBEA members for
future review by the team.

CBEA Retail Refrigeration Team: Will utilize the specification as atechnical guideline
when ordering and specifying new compressor rack equipment. Because of the
prominence and purchasing volumes of these lead members, manufacturers will
respond by developing appropriate products.

Manufacturers: Will promote products through industry organizations and trade
shows such as ASHRAE, FMI.

Utilities: Will promote incentives to be offered through CEE and individual utilities,
especially California ETCC (Emerging Technology Coordinating Council) members

Non-members: Once higher efficiency systems are offered by key manufacturers,
standardization and higher production volumes will make the costs attractive to
many non-members.

Number of members affected: Guide will be adopted and validated by at least four
members. Since these members have hundreds of stores, impact will be very large.

Estimated energy savings perapplication: Reduction of energy use will vary based on
comparison to existing equipment, but could be on the order of 10-20% over
currently-installed systems.
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Advanced Technology Specifications —Refrigeration and Food Service

Technical Lead: Dan Chwastyk, Navigant Consulting, dan.chwastyk@navigant.com,
mailto:jeff.mccullough@pnnl.gov202-481-8491

Main
Barriers
Addressed
by the
Project:

Solutions/
Deliverables:

Low market demand for high-efficiency options leads to high first-cost premiums
due to low economies of scale for manufacturers, and inefficiencies in sales and
service infrastructures. Additional technology-specificbarriers are listed below.

Ultra-low temp lab freezers (ULFs): Industry has notyet established a uniform,
industry-accepted test procedure for published consumption metrics. End users that
wish to differentiate based on efficiency cannot obtain comparable energy-
performance information.

Fume Hoods: It is very difficult to understand and quantify the efficiency benefits of
“high efficiency” hoods. The hood designis only one componentinacomplex
system. One must understand complex interactions of the hoods, the hood usage
patterns, the building ventilation system and the ventilation strategy, and the unique
safetyissues associated with the specifichazardous material(s) involved.

Electric Water Heaters: Heat Pump Water Heaters (HPWHSs) require additional space
and theirimpact on space-conditioningloadsis not well understood. Whilethe
technologyiswidely available forresidences, product range for commercial
applicationsisvery limited and not optimized for many foodservice applications.

Distribution Transformers (DTs): DTs are long-lived, which limits replacement
opportunities unless accelerated replacementis considered. Furthermore,
awareness of high efficiency optionsis limited because product visibility is low.

Advanced Technology Specifications: Specifications for highly efficient products are
being developed for multiple technologies, including:

o) Specifications in development:

= Ultra-low Temperature Laboratory Freezers: Efficiency metricisbasedona
proposed new test procedure (adapted from industry test procedures for
commercial freezers) intended to address the key barrieridentified above

= Llinkto ULF draftspecification

= Laboratory Fume Hoods: Performance requirements are structured to
provide efficiency improvements regardless of the complexinteractions with
othersystem components

= |linkto Fume Hood draft specification

= Commercial Heat Pump Electric Water Heaters: We will work with end users
to help ensure thatthe space requirements are understood, and that the
space-conditioningimpacts are leveraged to the end user’s benefitto
provide useful space cooling and dehumidification

e Linkto Commercial Water Heater draft specification

= Distribution Transformers: We will document the economics of accelerated
replacementforarange of common replacementscenariosto helpinform
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Deployment
Pathway:

Impact
Metrics:

replacementdecisions and will target the most economical applications
(e.g. healthcare, foodservice).

Link to Distribution Transformers draft specification

CBEA Members and Associated Industry Members: CBEA members will be the first
adopters of these technologies as they begin to use equipment manufacturedin
accordance with the technology specifications. Documenting and disseminating early
successes by majorend users will draw attention to the technologies and encourage
purchase by others.

Equipment Manufacturers: The technical specifications will communicate to
manufacturers the performance requirements that end users seek, and the
accompanyinginterest pledges from end users will help manufacturers justify the
developmentrisk/cost associated with the advanced technologies.

Utilities: Work with the Consortium for Energy Efficiency (CEE) and California’s
Emerging Technologies Coordinating Council (ETCC) to help communicate the energy
benefitsand development status of each technology. This will provide utilities with
information needed to align incentive programs with the specifications.

Work with DOE/EPA’s Labs for the 21" Century (Labs21) to promote high-efficiency
ULFs and fume hoods

Work with the National Electrical Manufacturers Association to promote high
efficiency DTs, possibly through a “premium” label.

Work with the Building Owners and Managers Association International (BOMA) to
promote high efficiency DTs

ULFs: 30% unitsavings comparedto typical current ULF, and 10% of market
shipments by 2014.

Fume Hoods: 30% reductioninvolumetricairflow perhood compared to current
typical practice, and 20% of shipmentsin 2014

EWHs: 50% unitenergy savings compared to conventional electricwater heaters,
reaching 5% of electricwater heatershipmentsin targeted high usage sectors (e.g.
foodservice) by 2014

DTs: 15% unitenergy savings compared to conventional DTs, reaching 10% of
shipmentsintargeted high duty cycle commercial-building applications by 2014.
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LED Site (Parking Lot) Lighting Project — Lighting and Electrical

Technical Lead: Michael Myer, PNNL, michael.myer@pnnl.gov, 781-862-2321

Main
Barriers
Addressed
by the
Project:

Solutions/

Deliverables:

Deployment
Pathway:

Impact
Metrics:

A variety of resources have been developed by CBEA to address barriers to increased
use of LED site lighting, yet adoption remains fairly low. Resourcesinclude:

Specification: CBEA LED Site Lighting Specification Version 1.3 with savings of about
50% ; 75% or more with controls was developed by CBEA members and vetted with
manufacturers to address the following barriers:

o Buildingowners unsure of whatto require in parking lots using LEDs (product
and performance/design requirements).

o No specification to reference in RFP materials.

Case studiesincluding Gateway Demonstration Assessment of LED Parking Lot

Lighting: Walmart, Leavenworth, KS and a Fact Sheet Application Considerations for

LED Site Lighting Projects Using the CBEA Performance Specification: A Review of

DOE GATEWAY Demonstrations address the following barriers:

a. Unfamiliarity with the technology and need to betterunderstandits
performance in actual parking lots, and the inherent challenges/lessons learned
from demonstration projects.

The report: Exterior Lighting for Energy Savings, Security, and Safety was completed

to address security and image concerns related to lowerlight levels (made possible

due to improved LED uniformity).

The report: Standard Measurement and Verification Plan for Lighting Retrofit

Projects for Buildings and Building Sites was developed to address challenges related

to measuring performance.

Google Map: Identifying sites that have used LEDs, for those who have not seen one.

Webinars reached >1000 since 2011, to address lack of awareness beyond the CBEA.

Lack of or where to find utility incentives. (NEW barrier being addressed)

ROl isaround 5 years but isimproving. Financingis especially challenging forthose

with leasedsites. (NEW barrier being addressed)

Lack of guidance for building the business case. (NEW barrier being addressed)

High Efficiency Exterior Lighting Campaign —DOE, IFMA, BOMA, GPC partnerto
increase adoption of high efficiency parking lot and parking structure lighting by
encouraging theirmembership to adoptlighting performance levels consistent with
CBEA Specifications and by offering new resources that address the financialand
business case barriers.

o Ongoing: Providingtechnical assistance on the Specification

TBD: Financial and Business Case resources

8/28/2012: Campaign web site complete

9/28/2012: Partnersannounce Launch of Campaign (pressreleases, etc.)
11/28/2012: Partnersrelease participant names; recognize accomplishments
Quarterly: Announce key accomplishments

CBEA Members: Walmart uses the specification portfolio wide forall new buildings
and retrofits when applicable. Regency Centers, Lowe’s, and PNC Financial Services
Group have sitesinthe design stage. 19 others are investigatingit.

Press: Numerous articles, presentations, and webinars.

Focus on the Campaign to encourage greaterapplication of the technology.

OO0 O0OO0O0

The total energy savings against company standard practice orenergy use before
renovationforthe 421 CBEA membersites (3 organizations) that have applied the
CBEA specs (design orcompleted construction) is estimated at 551,234,475 kWh.
Campaign partners will develop impact targets.
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High-Efficiency Parking Structure Lighting Project —Lighting and Electrical

Technical Lead: Michael Myer, PNNL, michael.myer@pnnl.gov, 781-862-2321

Main
Barriers

A variety of resources have been developed by CBEA to address barriers to increased
use of high efficiency (induction, fluorescent, LED) parking structure lighting, yet

Addressed adoption remains fairly low. Resourcesinclude:

by the
Project:

Solutions/
Deliverables:

Deployment °
Pathway:

Impact
Metrics:

Specification: CBEA High-Efficiency Parking Structure Lighting Version 1.1 with
lighting energy savings of about 40%, and even greatersavingsif lighting controls
and daylighting are applied, address the following barriers:

a. Buildingowners unsure of whatto require in parkinglots using LEDs (product
and performance/design requirements).

b. No specificationto reference in RFP materials.

A Fact Sheet Application Considerations for LED Site Lighting Projects Using the

CBEA Performance Specification: A Review of DOE GATEWAY Demonstrations

addressthe followingbarriers:

a. Unfamiliarity with the technology and need to betterunderstandits
performance in actual parkinglots, and the inherent challenges/lessons learned
from demonstration projects.

The report: Exterior Lighting for Energy Savings, Security, and Safety was completed

to address security and image concerns related to lowerlightlevels (made possible

due to improved LED uniformity).

The report: Standard Measurement and Verification Plan for Lighting Retrofit

Projects for Buildings and Building Sites was developed to address challenges related

to measuring performance.

Google Map: To pinpointlocations where the technologies are used.

Webinars reached >1000 since 2011, to addresslack of awareness beyond the CBEA.

Lack of or where to find utility incentives. (NEW barrier being addressed)

ROl isaround 5 years but isimproving. Financingis especially challenging forthose
withleasedsites. (NEW barrier being addressed)Lack of guidance for building the
business case. (NEW barrierbeing addressed)

High Efficiency Exterior Lighting Campaign —DOE, IFMA, BOMA, GPC partnerto
increase adoption of high efficiency parkinglot and parking structure lighting by
encouragingtheir membership to adopt lighting performance levels consistent with
CBEA Specifications and by offering new resources thataddress the financialand
business case barriers.

o Ongoing: Providingtechnical assistance on the Specification

o TBD: Financial and Business Case resources

o 8/28/2012: Campaignweb site complete

o 9/28/2012: Partnersannounce Launch of Campaign (press releases, etc.)

o 11/28/2012: Partnersrelease participant names; recognize accomplishments

Q

Quarterly: Announce key accomplishments

CBEA Members: Cleveland Clinicand NRELeach have completed sites. USAA Real
Estate and Walmart have sitesinthe design stage, and 20 others are at various
stages of pursuingsite(s).

Press: Numerous articles, presentations, and webinars.

Focus on the Campaign to encourage greaterapplication of the technology.

The total energy savings against company standard practice orenergy use before
renovation forthe 2 CBEA membersites (2 organizations) that have applied the
CBEA specs (design orcompleted construction) is estimated at 1,735,540 kWh.
Campaign partners will develop impact targets.
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High-Efficiency Troffer Lighting — Lighting and Electrical

Technical Lead: Jeff McCullough, PNNL, jeff.mccullough@pnnl.gov, 509-375-6317

Main Barriers
Addressed
by the Project:

Solutions/
Deliverables:

Deployment
Pathway:

Impact Metrics:

The project has developed a specification, and the current focusis onincreasing adoption of
the specification by CBEA members.

Specification: CBEA High-Efficiency Troffer Lighting Version 3.0 (completed 2/15/12)
and Fact Sheet: CBEA High-Efficiency Troffer Lighting Specification. Potential savings
from applying the specification range from 15-45% on a one-for-one basis and up to
75% with the use of controls. Fifty percent of all commercial fluorescent lighting fixtures
are recessed troffersin 2'x4’, 2'x2" and 1'x4’ configurations, in operation for more than
10 hours a day on average and collectively consuming more than 87 terawatt-hours of
electricity annually.

Lack of guidance on what to require from vendorsin high efficiency LED troffer

luminaires.

a. Unfamiliarity with LED technology and need to better understand its performance
in actual applications, and the inherent challenges/lessons learned from
demonstration projects.

Lack of awareness of the specification beyond the CBEAs. (Not addressed currently)

Tracking utility incentivesis difficult.

Initial cost differential is high relative to incumbents. (Not addressed currently)

Outreach to date:

o Webinar: High-Efficiency Troffer Specification [616attendees].

o Webinar: High-Efficiency Troffer Specification [531 attendees].

Project Team meetings to discuss specification application at specificsites and to share

information on where to find utility incentives.

Assistance with the GSA demonstration.

Technical assistance to CBEA membersinterested in adopting the specification.

CBEA Members:

o GSA appliedthe specinademonstration sitein San Francisco, [12/12 completion].
Colliers and HealthSouth are considering the spec.

o U.S. General Services Administration (Project Chair), Cleveland Clinic,
Wendy’s/Arby’s Group Inc., Cushman & Wakefield Inc., USAA Real Estate Co., CB
Richard Ellis Group, Inc., Sinai Health System, IMCOM, IES, SUPERVALUINC., Target
Corp., The Home Depot, Inc. and Macy’s Inc. are members of the project team.

Press:

o A numberofarticles were run after DOE released the specification on 2/15/2012,
including: Optronic Laboratories article links to LEDs Magazine: DOE updates
energy-saving specifications for troffers, parking luminaires; Facilities Management
News article DOE releases energy-saving specifications for commercial
lighting;Green Energy article Energy Department Announces Market-Driven Energy-
Saving Specifications for Commercial Lighting; LEDs Magazine news release DOE
updates energy-saving specifications for troffers, parking-lot luminaires.

o On Green Business article Energy Department Announces Market-Driven Energy-
Saving Specifications for Commercial Lighting.

Numberof members and others applyingthe specification.

Number of utilities offeringincentives for troffers that meet the specification.
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Commercial Building Re-Tuning —Market Transformation

Technical Lead: Diane Vrkic, Waypoint Building Group, dianevrkic@waypointbuilding.com,

415-738-4730

Main Barriers
Addressed by
the Project:

Solutions/
Deliverables:

Deployment
Pathway:

Impact
Metrics:

Commissioningis notstandardin buildings operations training, yetthe energy
savings potential is significant (estimated at $S30 billion peryear by 2030 by one
study)’

Organizations must pay foradditional training or hire service providers to
implement commissioning, and few organizations are systematicallyimplementing
this practice across theirportfolio

Deliverable Name: Building Re-Tuning
Status: Inprogress, recruiting CBEA members to participate

Description: Buildingre-tuningisascaled down version of retro-commissioning
that leverages datafrom a building’s existing building automation system (BAS) and
a systematicprocesstoidentify operationalinefficiencies. This methodology
focusesonidentifying operational problems, correctingthem, and reporting
savings. The training comes with a Microsoft Excel tool that uses outputfrom a BAS
to identify problems.

DOE PNNLis offeringfree building re-tuning train-the-trainer sessions for CBEA
members. The markettransformation team willcoordinate with interested
memberstoimplementthe trainings and to identify how toincrease adoption of
this practice in the market

DOE and PNNLwill host up to 3 commercial building re-tuning train-the-trainer
sessions fororganizations willing toimplement across their portfolios

Participating CBEA members will committo piloting the training and providing
feedback on how they have implementedit, barriers thatthey have encountered,
and results (see below)

The market transformation team will work with members toincrease adoption of
this best practice in the buildings sector through promotional materials, case
studies, and / or webinars

Number of trainings implemented
Number of buildings deploying re-tuning
Annual energy savings (kWh peryear)
Return on Investment (ROI)

Tenantcomplaintreduction (%)

! Evan Mills. 2009. "Building Commissioning: A Golden Opportunity for Reducing Energy Costs and Greenhouse-gas

Emissions"
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Green Leasing — Market Transformation

Technical Lead: Diane Vrkic, Waypoint Building Group, dianevrkic@waypointbuilding.com, 415-738-4730

Main Barriers ¢ Greenleasing practices (specifically energyefficiency lease clauses) are not widely

Addressed by implemented in the commercial building sector. Often, tenantsand landlordsare

the Project: not aware of the benefits of green leasing or how they can implement this practice
to the benefit of both parties

* There are many existing resources forimplementing green leasing, butthey are
spread out across multiple organization websites. These resources are intended for
a variety of audience types with differing scope, makingit difficult to find the
resourcesthat will be most helpful in aspecificsituation

Solutions / e Deliverable Name: Green Lease Library

Deliverables: Status: Completed, drafting additional resources to postonthe website

e Description: The Market Transformation team collaborated with 7outside
organizations (e.g., BOMA International, Institute for Market Transformation, and
the Rocky Mountain Institute), to consolidate resources and categorize them
accordingto audience. Next, the team created aone-stop-shop website to serve as
a hub forgreenleasing resources, which willbe kept updated as new resources are
created. The greenlease library categorizes and organizes resourcesintotypeand
audience.

DOE hosted a green leasingwebinartodebutthe Green Lease Library and to
provide expertinsightinto the current state of greenleasinginthe market.

Currently, the markettransformation teamis coordinating with outside
stakeholderstoincrease adoption of green leasing by promoting this practice
through case studies thatillustrate successful implementation

Deployment DOE partnered with stakeholder organizations to identify gaps in deployment of
Pathway: green leasing best practices

e CBEA membersare utilizingthe resourcesinthe greenleaselibrary and the DOE
webinarto evaluate and implement green leasing practicesin their organization

e The market transformationteamis working with CBEA members to promote green
leasing adoption by identifying successful implementation and additional barriers.
These successes will be published into case studies and posted onto the green lease

library
Impact e Numberof CBEA membersimplementing green leasing practices and participating
Metrics: in DOE green leasing case studies

e Energysavingsreportedingreenleasingcase studies (kWh peryear)
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