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ABSTRACT

Public investment in energy efficiency has policgkars demanding reliable information on
what the investments are actually purchasing. fégsires comparing what occurred to the counter-
factual, what would have occurred in the absendbheprogram. Using the highest quality scienak an
ensuring reliable and valid measurement of freergklip is quite difficult. It is much easier, hoxee,
to pick-up the fast-food of evaluation: throwing\sey questions, response scoring, and algorithioes in
a mindless meal on the run. This approach canugduestionable estimates of free-ridership and
undermine confidence in energy efficiency estima¢ssiting in the potential to undermine the detisi
to invest in energy efficiency. (These problemleations are unhealthy for evaluation and its
consumers.)

The New York State Energy Research & Developmerthdity (NYSERDA) and its impact
evaluation team created an in-depth mixed methmangitative and qualitative) approach to estirfreee
ridership in a cross-program study of the largepeeted savers from the commercial/industrial paotg.
Referred to as their “salad bar approach,” whdmegpondents received a core set of questionniéires
lettuce”), then select instruments were appliedopeject (“the toppings”). The components includiest
learning how decision-making is made for that pattr firm and project. Then this information sedl to
combine components.

The mixed-methods approach was used for both tiéries and the process, providing in-depth
information for a customized assessment. Sevebaist outcomes were obtained from this approach and
process: construct validity, consistency and réltglwithin the free-ridership estimates (healtualuation
outcomes.)

Free-Ridership Estimates — Important Ingredient toAssess Investment Value

Public investment in energy efficiency has poliakers demanding reliable information on what the
investments are actually purchasing. Since thpgag of an energy saving program is to induce asang
that would not otherwise occur, program evaluatiociudes an assessment of which energy saving
initiatives were taken as a result of the progrand how much an organization would have done dven i
there were no program. This requires comparing wbeurred to the counter-factual, what would have
occurred in the absence of the program. This easdme through a variety of methods: market amglysi
statistical comparison methods on decision-making self-report approaches through surveys and

! The views expressed in this paper are thoseedditithors and do not necessarily reflect the vigiise New York State
Energy Research and Development Authority (NYSERDA)
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interviews. It is difficult to do any of these rhetls while ensuring the highest quality scieneesed, and
that they are able to measure with validity thegpaim-induced impacts.

A common long-standing approach is to use direetyiself-reports, surveys or interviews as to
what action participants think they would have utale=n (or at least intended to do) in the absehte
program. For program participants, assessing @hangs that are “net” of what would have occurred
involves estimating the program measures (or thpgation of the savings) they would have adoptetiwi
the same time frame but absent the program’s existéfree-ridership). The latter, free-ridersHiR],
essentially dilutes the efficacy of the programed-ridership is expressed as a percentage reductibe
total gross energy and demand impacts of a program.

An off-setting effect, spillover (SO), includes #goenergy saving actions an organization takes as a
result of the program, but for which it does naigige any program incentives. Program participaats
also take additional efficiency actions due to wthaty learned or experienced through the prograen ev
when these actions are not explicitly recognizedir@ctly supported by the program (spillover)eie are
two types of participant spillover:

. “Inside” spillover occurs when, due to the projeadditional actions are taken to reduce
energy use at the same project site, but thesenadire not included as program savings.

. "Outside" project spillover occurs when an actortipgpating in the program initiates
additional actions that reduce energy use at athies that are not participating in the
program.

In addition, non-participants can also be influehiog the program. A simple example, reflecting a
common phenomenon measured within NYSERDA evalnaijdegdal & Associates 2008; Summit Blue
2006; Siems, Meissner and Megdal 2009), is whemaddy participating design firms or contractors
promote energy efficiency or green building praegito their customers due to what they learned wisgn
participated with the program. Non-participantllsper can also occur when non-participating design
firms/contractors are exposed to program infornrmafrom marketing and outreach efforts (brochures,
mailings, web sites, etc.) as well as from cur@md past program participants and incorporate these
practices into their business in order to maintaimpetitiveness.

Both participant and non-participant spillover e&ses the effectiveness of the program, and is also
expressed as a percentage increase in the totglyearel demand impacts in a program. Externalpar
participant, spillover was not included in the stoeborted in this paper, which focused only orsiirecific
participants themselves. However, NYSERDA doehig® estimates of non-participant spillover in all
their reported savings estimates. For many of t@nmercial and industrial (C&l) programs, the non
participant spillover rates comes from periodicleation studies that estimate this impact rate sro
NYSERDA C&l programs, which can have overlappinfgets across markets.

To determine the net effect of the program, thka,ftee-ridership and the spillover need to be
determined and taken into account. The ratio b§aeings to program-estimated gross savings septed
by the net-to-gross ratio (NTGR). The NTGR cacdleulated as follows: NTGR =1 - FR + SO where FR
and SO are expressed as percentages comparedotoginem-estimated gross savings.

Self-reported Free-Ridership — Making Poor Selectios or Healthy Ones?

In many jurisdictions the need to understand pmograduced savings to assess appropriate
investment levels has been linked to utility incemtmechanisms to encourage effective energy effay
programs. This linkage makes a target out oftlense of evaluation, creates “an incentive” toemuine
the use of accepted scientific methods for assgssinsality. (See Ridge, Willems and Fagan (2868)
Ridge, Willems, Fagan, and Randazzo (2009) foveweof the broader literature on the realist viefw
causality assessment.) Just as “de-coupling” ityuincentives for increasing sales can poteitial
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encourage efficiency, de-coupling utility incensvieom the art and science of estimating net ingoamild
allow healthy review and improvement for the artl @ience of measuring the counter-factual and net
impacts:

The simple presentation of the self-report approactt calculation of NTGR hides the great
complexities that need to be addressed withinppeaach, the inquiries and the analyses. Its appea of
simplicity is deceiving. All evaluations shouldjrere well-trained and experienced evaluators leadr
reviewing the evaluations. Other fields often uds# critical review or independent assessmentiiomze
the bias and measurement error within their sdiefmivestigation or tools. Licensing and regudas have
often been developed as a result of horrific conereges from poor applications by untrained perdohnite
is now standard medical practice to require traindtviduals to use the current tools in medicalpioses
and to require double-reading before diagnosgsraxéded to the patient (HIV, mammograms, canceste
etc.). Critical review and independent assessmaendlso important for the application of the seffort
approach to estimate free-ridership.

Estimating free-ridership in an environment whéxeré can be many influences for an efficiency
investment has been claimed by some critics tonbegnaealistic expectation. Critics of self-repivee-
ridership measurement also cite that the self-tepeasures are likely upwardly biased given aregse in
social desirability to be “green” and environmelytakensitive. There are many other fields of ezan
that face challenges at least as great and spiérttbupon experienced evaluators to use the highabty
science and art to separate program-induced imfractsimpacts due to other factors or potentiatbsa
The range of programs with evaluation challengesi$sessing causality is quite diverse. It woelkehs
logical that self-report bias due to social desiitghn energy efficiency program free-ridershipght to be
lower than that for drug abuse or sexual behavissales. Validation studies on self-reported criigse
compared to urinalysis testing have shown a redbtilow level of self-report bias. “Overall, theaee
indications of a small underreporting bias in thatibhal Household Survey on Drug Abuse and the
Monitoring the Future Survey, but its overall eteeare relatively small” (Harrison 1995). Another
example, this one including measuring an underlyngstruct, that of sexuality acceptance and its
relationship to self-efficacy, can be found in exions of condom programs for young women (Bryan,
Aiken and West 1996). Most evaluations of condoagmams rely upon self-reported condom use, with a
few studies that tested the validity of self-repdrtondom use data, such as Shew, et. al., 1997.

Other fields can also offer suggestions on waysprove the validity of self-report data based upon
survey technique and incorporating other relatedsuement indicators. Again, there is a broadearfig
fields using self-reports surveys to create val@hsurements. These range from reporting of pulstatas
among adolescents (Petersen, Crockett, RichardsbBaxer 1988), the validity of self-report stremgand
difficulties scores to distinguish youth with mdnthmess versus the general population as comptred
teacher and parent scoring (Goodman, Meltzer aildyB2003), and youth self-reports of alcohol anehd
abuse (Winters, Stinchfield, Henly, and Schwart®@9 We can not simply accept any self-report
measurement of free-ridership. At the same time,shwould not throw out all measurements of free-
ridership just because they are self-reports.

There are evaluations and analyses that have loeertltat make self-reported free-ridership studies
an easy target for criticism. Thgz®blem evaluationare often those performed without experienced and
skilled evaluators or those not taking the timereure that both art and science is closely madtaith

2 Incentive mechanisms could be designed to “reptedwitility incentives to specific measurementattmore directly
measure utility efficacy and performance. Thisldallow utilities to be measured on what they o@amage and allow the
science and art of evaluation to stay focused wiaining the most reliable net savings estimates.

3 An interesting example that few are aware offié ticensing and regulations for professional eeeis began as a
consequence of the death and destruction causadibyilarly little known unusual disaster — theajraolasses flood of
1919 in Boston (Puleo 2003).
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experience and critical thinking. It is much eagand cheaper) to pick-up the fast-food of evatunat
throwing survey questions, scoring of responsesafgatithms into a mindless meal on the run. THigw
nilly variation introduced by this approach can‘behealthy” for evaluation and its consumers.

Background on the Largest Savers Evaluation Project

The New York State Energy and Research DevelopAghbrity (NYSERDA) operateew York
Energy $mart™™, a portfolio of System Benefit Charge (SBC)-fundstkrgy efficiency and demand
management programs in New York, as well as eneffgyrency programs sponsored with other funding
sources. NYSERDA receives approximately $175 arillper year for the SBC-funded commercial,
industrial, residential, low-income and researcti davelopment efforts, which are expected to iregea
energy efficiency, lower energy demand, and devetewable energy technologies in New York.
NYSERDA'’s Energy Analysis group manages work byepehdent evaluators to conduct impact, market,
and process evaluations of these efforts.

NYSERDA conducted a risk analysis in 2007 (Meiss@eegoire, Meyers, et. al. 2008; Megdal &
Associates 2007) in order to help evaluators targétited impact evaluation resources for itgtmeund
of evaluations. The risk analysis (RA) used a cahensive method of quantifying risk by descrilfulg
probabilistic distributions of values, uncertairdpd the underlying drivers of such uncertaintiglemtify
and quantify uncertainty within NYSERDA's portfolbefficiency program evaluation realization fasto
(for gross savings and net-to-gross ratios (NTGR).

Net-to-gross realization rates for the larger NY8BRprograms were major contributors to the
remaining evaluation uncertainties. The top twoauntainty contributors were found to be the NTGRlfie
Commercial/Industrial Performance Program (CIPR)the Technical Assistance (TA) program. Three-
quarters of the uncertainty surrounding the impacluation estimates for the Peak Load Reduction
Program (PLRP) was with its NTGR estimates. Thepvograms that are the largest contributors toggne
and demand savings, CIPP and PLRP respectivehcaigain rigorous post-installation verificatiardata
collection activities. These program-level effdmped minimize the uncertainty in their gross sgsi
realization rates, even with the limited samplesizsed in previous evaluations due to budget onts.
Nevertheless, the substantial contribution of NYBBR largest programs to the entire portfolio in
combination with the uncertainty associated with BMiTGR estimates means that they represent a large
component of the overall uncertainty for the pditfof efficiency programs.

The two primary evaluation actions that can be wa#ten to increase reliability is to use methods
that better capture the underlying construct amectly address the areas of potential bias (arne&ir
validity) and increase sample size (increasing siagprecision). Methods with better measuremétii®
causes of different decisions within a firm’s demmismaking process can greatly reduce any unkneska r
of potential bias that can go unobserved withis Esmprehensive methods.

NYSERDA and its impact evaluation contractor des@y@a project to reduce overall portfolio
uncertainty with cost-efficient impact evaluationdenducting a cross-program evaluation of thefplaots
largest expected savers. Almost all energy efiimyeevaluation is at the program level or evalutin
specific measures. The largest customers/saverbe@art of a census stratum but the researcgrdasd
reporting seldom focuses only on these custometsingthe Largest Savers evaluation unique. Theuse
stratum may receive customized gross savings ev@byaans (site-specific M&V plans). Yet, it isusual
for the census stratum to receive customized pieeiBic in-depth NTGR exams, as was used in thgé.ar
Savers Project NTGR method. The sophisticatidghemethods and the research approaches expleced al
provides a rich learning experience to indicate ne@tearther evaluation method enhancements should be
considered across future program evaluations.



The impact evaluation contractor, a Megdal & Asates team, is in the process of evaluating the
energy savings for a group of large savers thapteted participation in NYSERDA'’s programs in 2605
2007. The study targeted 25 participants witheetgd savings exceeding 1.5 GWh (the Large Savers
Project). The following programs were represei@odng these participants:

» CIPP (Commercial/Industrial Performance Program)

* DG-CHP (Distributed Generation — Combined Heat Rader)
* NCP (New Construction Program).

* PLMP (Peak Load Management Program)

* TA (Technical Assistance)

The Large Savers Project is designed to evaluaemsus of the largest expected savers. All 25
projects represent 128 GWh in savings, or 18% ef2007 incremental savings reported for the whole
NYSERDA portfolio. In Phase I, the impact evaloativas completed for fourteen of the participaritse
Phase | project results presented here represé&iVigyr or 11% of the 2007 incremental savings regb
for the NYSERDA portfolio.

Phase | Large Savers included a wide range of bssas and institutions, including
communications, utilities, manufacturing, highemeation, recreation, and retail. Phase | included
approximately three of the largest savers per pragrThis is a census of the largest expectedsawmdrthe
results are not expected to apply to any otherggad participants in any of these programs ortwide
any general conclusions about the programs ovafdtien the Large Savers study is completed, incrgas
reliability of the savings estimates for these #pelarge projects will contribute to increasediability
NYSERDA's overall program and portfolio estimates.

A Nourishing Salad Bar Approach

Historically, the free-ridership and spillover effe have been assessed through telephone surveys
with the primary program contact at the subjectjgamies, for large savers and smaller participdikes @s
is done with almost all self-report survey-baseg4ridership studies around the country). Theticreaf
site-specific measurement and verification plan#ife highest savings projects is a common expewctetr
high quality gross savings evaluations. NYSERDAzgest Savers evaluation created a systematic
approach to do likewise for free-ridership andipgrant spillover estimation. NYSERDA and its ingpa
evaluation team created a customized and in-deptadmethods (quantitative and qualitative methods)
approach to estimate free-ridership for this cqoesgyram study of its largest saving participants.

Referred to as their “salad bar approach,” whiérespondents received a core set of questiohs (“t
lettuce”), then select instruments were appliedgreject (“the toppings”). In order to understahe
decision-making process in the participating orgaton, the assessment team sought to identify and
conduct in-person interviews, where possible, witlthe participants' staff who have influence iakimg
decisions relating to energy equipment or energgeselated products/operations. The initial steplves
learning how decision-making is made for that gattr firm, the project being discussed and forsien-
making criteria in general for different categorg®nd-use equipment. Then this information esdu®
combine components based upon the type of decmgdker (facility managers, financial personnel,
operations personnel) and the type of applicatiengwables, new construction, DG standard techgolog
and DG emerging technology).

The survey instruments include the same set oftigunssused in the previous NYSERDA NTGR
evaluations plus other inquiries to assess cortstalwity. This strategy allows the Impact Evdloa

* Additional information on the Large Savers Projegaluation study and the methods and resulthégtoss savings
evaluation can be found in Maxwell, Gregoire ancyitd 2009.
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Team to compare the results using the previous adethth alternative approaches. All interviewees
received a common set of inquiries so responsdd betcompared across decision-makers and thasfirm
decision-making process. Open-ended questiongethdiecision-makers to comment at length.

Batteries of questions were developed to be sgetfieach of the different types of sites and
programs, and were customized for each type osaecimaker. The lead engineer for each site caeduc
the project review (including discussions with gheject implementation manager at NYSERDA) and the
initial decision-making survey. From these, thelled together the instrument(s) for each of theaRT
interviews to be conducted on-site. A diagram ciepy this “salad” construction is provided in Figul.
Initial training on the salad bar approach andstiiesequent expected interviews was conducted throug
structured training provided via web and telecagriee.

Figure 1. The Largest Savers Evaluation Salad Bar AppréacAssembling the NTGR Instruments

The analysis combined quantitative and qualitaitnfermation from these interviews to ensure
consistency and in-depth, firm-specific assessmaiite NTGR team for each project consisted of that
project’s lead engineer, another senior engineen the Large Savers evaluation study, and a sEiliGR



expert (with a social science background supporting behavioral assessment and the mixed use of
quantitative and qualitative information)The process itself also included a mixed-mettaggsoach.

The process for estimating the NTG factors for esatthwas conducted as described below.

* The three senior professionals first independergbessed and estimated free-ridership and
participant spillover for that project based upoa interview data collected for that project
(across all interviewees). These independent sissads allowed the process to test and
enhance inter-rater reliability.

* Once the independent assessments were made, anfelenice was scheduled. Each
member of the project-specific NTGR team presehi®dr her initial estimates (prior to any
other questions or discussion). The lead engiaegwered questions from the other two
reviewers, described perceptions, intonations,athdr context. This was followed by an
open discussion covering various issues arising fitee interviews and the challenges in
interpreting the responses across the variousvietgees.

The discussions varied considerably depending tipnesponses received, the decision-making
process, the type of project, the type of customvbgther the organization is a non-profit, a gowent
entity and their funding circumstances. Some @& thscussion questions asked during the NTG
teleconferences can not be incorporated into stenel@phone surveying, or even most enhancedegadirt
interview approaches. The topics covered by thgalth Evaluation Team during the deliberations for
determining a project’s free-ridership included tbkowing:

» Had the participant previously enrolled in a NYSERprogram? If so, did that seem to
influence their decision-making? Their responses?

» Are there indicators the responses from the ppdids may have had embedded bias?

* Where did each influential person fit into the demn-making process? Could differing
roles have influenced the type of information thaye provided by the others (i.e., did the
organization process for deciding upon this prégeatvestment create filters in the
information provided to the different parties? Hdavwe think that these factors affected
the reliability or direction of their responses?

* What percent of the vendor’'s business is based ¥8ERDA programs? Then the
deliberation discussion included how that mightibiuencing their responses or the
interactions they had with the customer (and tresponses regarding vendor influence)?

* How did specific responses compare among the decisiakers and vendors?

* What can be deduced from the body language? (Weseone case where the personnel
refused to schedule individual interviews and wooidly schedule a joint meeting with
management present. The review of this informatioluded significant discussion on body
language and the ways in which the different paitieeracted as questions were asked.)

This process produced a consensus estimate ofifiereship and participant spillover, and an
estimated upper and lower bound for these values.

® Most of NYSERDA's commercial and industrial pragrs include pre and post-retrofit M&V, and for theger projects
interaction and review by both program staff ancadditional quality assurance contractor. Besidggct evaluation, there
are also separate market and process evaluatiodsicted. Conducting multiple interviews of papemts for the impact
evaluation was not reasonable without potentialating significant bias in evaluation participatioObtaining cooperation
after the many interactions already required ofigigants was still quite difficult. Since a senangineer was required to
conduct the site visits and on-site measuremamipeess had to be developed, and training providedhem to do the
NTGR interviews while conducting the gross savimgerviews. Designing interview instruments angracess for joint
analyses with social scientists brings together¢éiemmended use of engineers for complex projectsmmended by
Goldberg and Scheuermann (1997) with social scierpertise in analyzing organizational psychologg eecision-making.
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The Meal Consumed: Overall Phase | Free-Ridership &sults

The overall free-ridership level seen in Phasefaidy high at almost 53%. This result is not
completely unexpected given that a higher propomicthe largest customers can be expected tovaaNe
trained engineering staff and internal resourcesetoch, consider and finance efficiency improvemen

Free-ridership is based upon customer knowledgeeraimg the equipment and building options,
the vendor's depth of experience and knowledgédficfent equipment, the customer’s decision-making
process and financial situation, and the circuntgarsurrounding the equipment purchase or building
construction. There can be significant variatioroas customers and projects. For the Phasedqisoj
free-ridership estimates range from 10% for CIP83% for NCP. The free-ridership for most of thege
C/l programs were around the average with DG-CH&2%% and 59% for PLMP.

Table 1. Phase | Project Free-Ridership Estimates fronMixed Quantitative/Qualitative Depth
Method

Program’ Free-Ridership Estimate
PLMP (n=3) 59%
CIPP (n=3) 10%
NCP (n=3) 88%
DG-CHP (n=4) 52%

! These results are for the projects studied onlyveitiahot be applied to the entire program. The
program name is used, and the TA program is ndtinvthese program-by-program free-ridership
results, so as to maintain the confidentialityte sole participant in the study.

2 All estimates are weighted by tke& antegross savings estimates.

Since the Large Savers evaluation was based octisgl@ census of the projects in NYSERDA's
portfolio with the highest savings, it is not nesay to calculate sampling statistics. The uppdrlawer
bounds for FR in this study are not confidencervaks, but rather are derived through the mixed
guantitative-qualitative method described above seiting the intervals based upon uncertainty and
potential measurement error. The upper and lowends for each project were discussed during the
project-specific NTGR teleconferences and decidpdnubased upon the variation seen within the
participants' responses and the variability inoasps among the different players interviewedfesame
project. Some projects were assigned a narrowerbatyveen the upper and lower bound while othets ha
very wide ranges, reflecting the uncertainty intk® estimates on a project-specific basis. Zirtyi the
upper and lower bounds were not constrained tgbelistant from the consensus point estimate omnes
cases, the lower bound was the same as the cossberstiestimate, and for others the upper bouadhea
same as the consensus estimate.

Healthy Outcomes: Construct Validity, Consistency|n-Depth Understanding and
Strong Reliability

Ridge, Willems and Fagan (2009) discuss estimdteegridership as an influence index given the
measurement is of a latent or underlying constriwtany other areas of scientific research deperwhup
measurement of an underlying construct. Theseadachssessments of intelligence, deprivation otahen
retardation versus human functioning, or, in thiexaexample of young women’s condom use, sexyalit



acceptance and self-efficacy. One of the prinsifpat undertaking quality science when measuring an
underlying construct is to include an assessmeovs$truct validity.

Construct validity refers to the extent to whichogrerating variable/instrument accurately captures
an underlying concept/hypothesis, properly meaguamabstract quality or idea. In program evaduns]
construct validity enables the researcher to “gaims from the variables and their observed ratatidps in
a program evaluation back to the constructs anid te&ationships in the program logic” (McDavid &
Hawthorne, 109). When conducting an evaluatior,ranst be sure that what is being measured ané how
is measured relates to the construct on whichbiaged. An evaluation that is based on an unesgblor
concept can lead to faulty assumptions and inwataduation outcomes.

The construction of the customized (salad bar aaprpin-depth mixed method deliberately
included exact replication of the prior NYSERDA imedl within its inquiries and calculations to allow
comparison of the results for each project, by mogand overall between this evaluation’s methatl an
NYSERDA's standard self-reported free-ridership moetused for all its program evaluations.

The results from the Large Savers evaluation pesigpport for NYSERDA's prior method. The
prior method replication produced a weighted averg of 53% compared to an estimate of 53% from the
more in-depth mixed method used in this evaluafless than 1% FR difference that disappears with
rounding of each estimate). There is more vamatietween NYSERDA'’s prior method and the Large
Saver's method on a program level, where the pnethod is not within the lower and upper bounddf t
evaluation’s estimate for PLMP and DG-CHP. Thdaépth mixed method produced a lower estimate of FR
for both of these programs. There were, howevdy, three projects assessed in Phase 1 for makeof
individual programsi.e., the differences between the prior method’s aednkdepth mixed method FR
estimates on a per-program basis is only based tippea cases eaéh.

The comparison of NYSERDA's prior method with theech more in-depth and comprehensive
method used in this evaluation significantly supptine construct validity of NYSERDA's standardfsel
report survey method. The in-depth method alsmwalfor direct comparison of responses among arang
the parties instrumental in the installation of #féciency measures, and thus allows for the paikto
mitigate self-reporting bias from a particular d&an-maker by combining the self-reports from tagaus
perspectives. Through the depth process, it vas@bssible to weight the NTGR impacts based on the
relative importance of the decision-maker at eatéh’sThe consensus process also included explicit
discussions concerning potential biases, direcmhevidence for any biases within a set of ineawvgL

Many evaluators and implementers would like to miae the number of types and variety of FR
guestions asked of the participants. Minimizing tltumber of these questions could also allow other
important inquiries to be made of participantshie same instruments without fatiguing the intengew
The in-depth mixed method used in this evaluatimtuided a substantially larger variety of self-ne R
guestions than is typically employed, and manyes$é questions could be viewed as providing indigen
FR estimates. This approach allows for a morelddtaomparison of the range of possible questats
testing the consistency of the responses, whiakeful for more fully understanding the consequsmte
restricting the number of FR questions.

From this vantage point, the individual responsethe FR-related questions were analyzed as
independent implied FR estimates for each partitipaerview. This analysis was conducted on a-tss

® Due to changes in classifications of two projerte program ended up with only one project inRhase 1 evaluation.
That program is omitted from the program-level mipg to ensure confidentiality for that projecirgerviews.

" In previous NTG studies, NYSERDA has interviewethe of the different decision-makers, but there maslear method
to weight the results to account for the relativluience of the each party in the decision-makiracpss.
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case basis. This procedure resulted in some pamits having implied FR estimates for the variatio
assessment based on only a few questions whilesdilag estimates based on 10 or more questions.

The full range in indicators of implied free-rideis for each project was examined (the minimum
and maximum indicators for each participant’s reses). Some participants showed little varialiitsl
responses, contributing to a tight upper and Idveemd estimate of their FR through the in-depthedix
method process. Figure 2 shows all the implie@&tiRnates for the Phase 1 participants. (The Boédn
Figure 2 presents the mean for these participapli@th FR estimates.) A few projects gave highly
consistent responses. One participant answergdedtions in a manner that would imply very higfef
ridership (Participant 8 in Figure 2), while twosarered all questions with indications of very lawe-
ridership (Participants 4 and 7). However, mosigpants provided at least some variation tresponses.
Over half of the participants provided responses tould vary these implied NTGR estimates by more
than a 50% FR score for that participant.

Figure 2. Within Project Implied Customer FR Estimates iéWed Independently

Large differences between any respondent’s mininameh maximum FR equivalent does not,
however, necessarily mean that using these quedigether provide an unreliable measurement of the
underlying construct of free-ridership. The diffieces between the minimum and maximum FR equialent
are substantial. Yet, these differences only pithe difficulty of measuring the underlying ctmst —

8 These were only constructed for the FR variatissessment. The project’s free-ridership estinaaig Jower and upper
bounds were derived via the three professionaltifative and qualitative data reviews and discussidescribed earlier and
including all the information in its entirety.
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different respondents interpret the same questiffesently. Those with a range in responses laetaose
where it is important to use the responses togédhagrive the underlying “story”. This is bedusgtrated
through a few examples of the different scenarg@ns These include the following cases:

» A participating decision-maker (DM) says they pladfintended on installing the exact same
efficiency equipment at the same time but thenratiguiries show that they could not get
financing to adopt these plans;

* One DM said the firm definitely would have made it&tallation but that individual only
received information by another DM in that firm'gaision process that included the
incentive in the project’s payback information,ase of filtered information, and the DM
that provided the filtered information said therfiwvould not have installed that equipment
without the incentive; and

* A DM said they had plans to make the changes (bcmtext this response was assessed as
them having plans to do something but not the exezsure implemented) because they
would not have funded the necessary technicaltassis, had no knowledge of the measure
recommended and implemented, and the entity h&idudif obtaining funds for anything
more than basic necessities.

The variation assessment examined the variationtfadlustering of each project’s responses.
Figure 2 shows significant clustering of respons@#ile free-ridership questions appear to havenbee
interpreted differently by different respondentsijizing several inquiries to measure the undedyin
construct would appear to allow the FR construdbéaneasured where the clustering occurs. Varying
interpretations of question wording or in the canhtaf firm circumstances may be the cause of thgea
seen in a respondent’s responses.

The average weighted standard deviation and thiéiaesat of variation (the standard deviation
divided by the mean) of customer responses anéradar responses within this variation assessment ar
presented in Table 2. Comparing the results indatb those seen in the project-specific rangmatts
(Figure 2) demonstrates that while the minimum arakimum FR equivalents may be distant for a
respondent, using several measurements create=iclg®f responses around the likely measurenféheo
construct of free-ridership for that responderitthis clustering did not occur then the large eliéinces
between minimum and maximums discussed earlierdMaeireplicated as large coefficient of variations
Table 2. That does not happen, which corrobortitessimple examination of data that showed this
clustering. This comparison provides strong evigesupporting the need to have multiple questions t
measure the underlying construct of free-riderahighthat doing so can provide defensible estinuditiese-
ridership.

Table 2. Within Project Customer and Vendor Free-Riderskapation Assessment

Customer FR Vendor FR
Responses Responses
Average weighted standard deviation 16.8% 10.2%
Coefficient of Variation (c.v. = sd/ mn) 0.37 0.35

The variations in responses and the intertwinediimes needed to understand the decision strongly
support the need for self-reported FR inquiriesttude a battery of questions best suited to nreatie
underlying construct, the need for experienceduatals that understand both the science and arideh
self-report FR measurement, and the need for eptirt FR survey methods to recognize and deal with
inconsistency and variation in DM responses. Theriwined nature of inquiries needed to understand
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firm’s context and decision-making may also indéctitat it might be useful to replicate this casedse
mixed quantitative and qualitative in-depth methadh portfolio’s largest projects to gain greaeiability
in those FR estimates.

Conclusion

The customized site-specific inquiries that wersgtlde due to the salad bar approach allowed the
gathering of important information that could obb/obtained through in-depth interviews with qadilie
and quantitative investigations. Both the intamgeand the estimation process relied upon a mixetthoas
approach, using qualitative and quantitative dai@ rocesses, to derive the consensus free-rigershi
estimates. These estimates provided in-depthg¢ipamt-specific assessment for any inconsisteneféects
of common social psychology concerns, and assessherteractions between the flow of information
between the different players and that site’s deciso invest in efficiency. The method and praces
produced free-ridership estimates that demonst@tstruct validity, consistency, low variation @s
indicator of estimate reliability). The method gmdcess also provided a deeper understandingeséth
decisions at these particular firms, enabling Weduators to strongly support the reliability ottfree-
ridership estimates produced.
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