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This paper will: (1) provide an overview of the esality concept, as defined by the evaluation
profession, as well as by the New York State EndRggearch and Development Authority
(NYSERDA), (2) discuss the causality assessmenhodetiogies being used by NYSERDA,
and (3) provide early evidence of causality, ag@ample of the NYSERDA approach, fdew
York Energy $mart>™ programs that are impacting the residential appkaand lighting
markets.

Defining the Causality Concept

Prior evaluation efforts of thilew York Energy $mart° program have examined the program
interventions as they were designed to achieveifgppolicy goals and target market barriers,
process effectiveness of the program implementatod current measurements of direct and
long-term outcomes from this implementation. Lybeneath these views is the notion that if the
program interventions are performed well and desigio meet unfilled customer needs or
market barriers, then the program will clearly eimite to outputs that directly cause outcomes,
measured in both near and long-term horiZoifhere are two elements within the latter part of
this statement: (1) that the direct and long-tetttomes occur; and (2) that it is tNew York
Energy $mart™ program that caused these outcomes, rather thgeneral trend or other
factors. This second element is the focus of susality assessment and the topic of this paper.

Basically defined,“Causal attribution is the claim that x caused y.oM specifically, in
evaluation the claim that the program was respdesifor the observed effect” An
examination of causality is an important componeftthe New York Energy $mart"™
evaluation effort because it can help to validae eéxistence of program interventions, justify

& Qutputs consist of program activities and ineludimber of participating customers and tradesalliecentives
distributed, and informational activities. Nearate outcomes consist of benefits derived from progra
participants and include energy savings, emissioluctions, and leveraging of program funding. L-tergn
outcomes include market transformation indicatarshsas changes in attitudes and behaviors withectdp
energy efficiency, improvements in infrastructuce support energy efficiency, change in market share
energy efficient products, and changes in manufagfistandards and regulatory codes.

P Carol H. Weiss. 1998.Evaluation: Methods for Studying Program and PelPrentice Hall, Upper Saddle
River: New Jersey, Glossary, pg. 328.

Wegdal & Associates 1




Paper Presented to the 2001 American Evaluation Aeciation Conference
St. Louis, Missouri November 2001

the expenditure of public benefits funds, and agmticy-makers in decisions regarding energy
efficiency, low-income and research and developnmoigrams. The potential results of
causality can have impacts beyond proving “x caySed

Researchers in other fields have recognized thligeisand a summary from one prominent
researcher in this area is provided in the follawin
“Why is causality important? If an evaluator ermously concludes that a
program is meritorious (because it is thought tovdnacaused some positive
changes), resources may be wasted on continuiagepanding it in its current
form. ... Conversely, a good program might be ditooied or altered if negative
changes are wrongly attributed to it.... In otheords, causality is not merely an
issue of relevance to academics; it deeply affdwtslives of many stakeholder
groups, whether they realize it or not.”

The approach that has been taken toward assesmiisglity to date has been one that looks at
the chain of program interventions, expected ostpand outcomes in order to determine
causality. The NYSERDASeptember 2000nterim Evaluation and Status Repoadded
clarification, that evaluating causality would tssessed from behavioral information that looked
at why and how changes in decision-making and jgsliwere made (with implied inquiry as to
the program’s direct effect and effects from pdedrintermediate outcomes). This report also
stated that the causality assessment will helgterthine‘the causal relationship betwedxew
York Energy $mart™ program intervention strategies and sustainable nges within the
marketplace” and ‘tausality of program interventions both on an indilal as well as
aggregated (portfolio) level.?

Methodological Approach to NYSERDA's Causality Assesment
Definition and Background I nto Causality
The methodology for assessing causality has bearstrtmted based upon professional
evaluation experience, best practices, the latesature in the evaluation field, and the diversit

of New York Energy $mart>™ program interventions, including market transfoiioraf The
causality approach has been based upon two resexaminations: (1) Program Theory

¢ E. Jane Davidson, “Ascertaining Causality in dityeBased Evaluation,Program Theory in Evaluation:
Challenges and Opportunitiesds. Patricia Rogers, Timothy Hacsi, Anthony &tro, and Tracy Huebner, pg.
17, New Directions for Evaluation, American EvalaatAssociation, Number 87, Fall 2000.

4 NYSERDA,Evaluation and Status Report, Interim Report, Septr 2000 pg. 2-14.

¢ Causality within the energy efficiency marketrtsformation (MT) field is still often discussed maoon a
theoretical basis then with proven methods and.t@stis difficulty is compounded for théew York Energy
$martK evaluation given NYSERDA's lofty goals of assegsthe broad causality parameters of behavior in
such a large and multi-faceted effort involving artfolio of energy efficiency services, low-income
affordability, and research and development program
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Evaluation and, (2) Quasi-Experimental De&igithe merits of each of these examinations are
briefly outlined below.

Program Theory Evaluation.Program Theory Evaluation (PTE), also referredas Theory-Based
Evaluation (TBE), charts the flow of activities fincan intervention to an outcome to further outcoases
well as the interactions of outcomes, based onfiaatk program theory. Measuring each step in the
causal chain (and expected changes/reactions)de®wunformation that can separate problems with the
theory of causal effects (the basis of programgihgdrom program failure to set a stage in motidihnis

is best illustrated in Figure®L.

Figure 1, Program Theory Failure Versus Program Implementaton Failure - [ Deleted: :

Program logic models can assist in the causalggsmsnent as the predicted path of occurrences from
program intervention as each examined more clos€he use of PTE for this purpose is best described
as follows:
Developing a clear picture of what has occurred dmees an essential part of
developing an understanding of why it occurred. (iassessing causality). One of
the best methods of examining causality is by ifyémg the linkage between
possible or expected consequences (outcomes) famim grogram intervention
(program inputs and activities). Program theorydalogic models provide the
basis for this linkage. ...Movement along a conimuof expected outcomes can be
examined to determine how market actors made desisind how these decisions
might have affected future decision actions. Vigwdecisions in this way, allows
both causality and sustainability to be at leasttjadly assessed.”

Program Theory Evaluation (PTE) and the use of iamglogic models support the belief that detailed
models, such as those that include socio-behaviooglesses, can provide evidence of causality wahen
change occurs directly where there has been arnvémton. While this assists in the assessment of
causality, it does not prove causality as thoropgd an experimental or quasi-experimental design
could. This is because as the program intervensi@xamined and outcomes measured, it is diffitult
provide evidence that the program caused the ch@mgated the causal process) rather than any other
factor (e.g., continuing previous trends, increasedrgy prices, news on California energy crisis,) e
Having an outside factor entirely cause the outcob®erved is another type of program failure asvsho

in Figure 2. In this circumstance, the failure¢oognize that the cause was actually a third-partgide
occurrence lessens the internal validity to conolgigrogram effects caused the change.

See Thomas D. Cook and Donald T. Campbell. 1@isi-Experimentation: Design & Analysis Issues for
Field SettingsHoughton Mifflin Company: Boston.
9 Weiss, Carol H., 1997. “How Can Theory-Based|&tion Make Greater HeadwayEValuation Revieywol.
21, No. 4, August, pp. 129.
" NYSERDA,Evaluation and Status Report, Interim Report, Septr 2000 pg. 2-15.

Wegdal & Associates 3




Paper Presented to the 2001 American Evaluation Aeciation Conference

St. Louis, Missouri November 2001
Alternative
Programdid not Outside Changes
set in motion Causal Process
v
which would
have led to
: Desired Effect
................... .» Seen

Figure 2. Desired Effect Observed, But Program DidNot Cause Change

Quasi-Experimental Design.Quasi-experiments refer to experiments that h@eatments,
outcome measures, and experimental units but douset random assignment to create
comparison groups. Then other research design atsraee used to assess the treatment impact
and assess threats to valid causal inference. eTdrera variety of research techniques used to
assess treatment impacts (the hypothesized cactal bf interest) from other potential causes,
and to do so by adjusting for differences in thenparison groups. This is the basis for many
statistical techniques (e.g., regression analysialysis of Variance, etc.).

Megdat, & Associates 4




Paper Presented to the 2001 American Evaluation Aeciation Conference
St. Louis, Missouri November 2001

Most of the market transformation activities within

theNew York Energy $mart"™ effort have program

measurement that include a baseline measurement

and then one or more market progress measurements.

In the style of a program design diagram, this &mp

time line view is presented in Figure 3.

Figure 3. Basic New York Energy

$mart>M Baseline-Market
Progress Design

This simple pre-post design (with continuing treai) does not address the possibility of other
causes in changes between the baseline and pestention periods (differences between O
and Q, O;, etc.). A comparison group, preferably by randmssignment, would be one way to
do this. Yet, random assignment comparison greapsseldom be used in public policy.

Combining Program Theory Evaluation and Quasi-Expental Design. The New York
Energy $mart™™ causality assessment is mindful of the benefitaxainining the causal process
embedded within the program logic model(s) and enguhat outside factors, if they exist, are
not the only factors creating the changes being.sekhis requires a mix of Program Theory
Evaluation (PTE) techniques and quasi-experimemésign market comparisons. This hybrid
approach involves gathering evidence in supportcadsality from a variety of direct and
secondary research efforts.

Viewing program effects both internal and exteroah program effort pushes the assessment to
be one focused upon markets. A market-based dguasbessment needs to simultaneously
consider a broader portfolio dfew York Energy $mart™" efforts that might affect that market.
All programmatic influences towards the desirecconte in that market should be considered.

There are also other possible factors that musebom be considered to ensure the evaluation

does not attribute the program with an effect thatctually caused by another (external to the

program) change in the market. There are genettakye approaches that can be used to include

consideration of outside factors. These include:

» Directly asking market participants if it was theogram that caused their actions (as
opposed to other factors);

» |dentifying the likely outside factors and measgritheir possible effect on the desired
outcome; and/or;

« Conducting the assessment as an experimental si-ex@erimental evaluation. This can
include comparisons in the desired outcomes awiogsitar markets having different levels
or timing of program intervention.
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The information to be used in performing NYSERDA®&usality assessments will be derived by: (1)
adding desired information to the data collectiotivities already occurring in NYSERDA's program-
specific market and program measurement efforty; c(hducting market studies and additional
research efforts; and (3) gathering secondary fdata other regions or nationally as comparison data
The causality assessments will then be a synthelsiained from harvesting and comparing
information from the market progress efforts, diremusality questions posed to mid-stream and other
key market actors, intermediate outcome indicatmsg, regional result comparisons.

NYSERDA's Current Causality Examination Approach

The current approach taken by NYSERDA to determiaesality involves all three levels of
information sources as discussed above. Whiledneept of causality is theoretically grounded, the
factual determination of programmatic influencehnat high degree of certainty has not been widely
adopted or proven on a wide scale for energy effiy program investments. Because this approach
is just now beginning to be used as an evaluatiinity by NYSERDA, it is expected that there will
need to be regular clarifications of the causatess, as well as continual feedback at each stéeof
process, so that the causal evaluation may betabileact to unforeseeable data needs or external
events. A four-step process has been developedsandrently being employed to begin evaluating
causality for theNew York Energy $martK program. This process is outlined in Figure sheSe
steps include:

Step 1: Enhance Ongoing Data Collection Activities

* |dentify the specific surveys, research and progsaercific evaluation activities being performed
by program implementation contractors and discusslifications/enhancements to help with
causality assessment.

Step 2: Identify Additional New York-Specific MarkBtudies and Research Efforts.

» ldentify ongoing & planned market studies and adddl research efforts to be undertaken for the
purpose of gathering NY-specific data to help assasisality.

Step 3: Identify Regional and National Comparativfermation.
» Discuss plans for collecting regional & nationaimqgarative information.

Step 4: Data Verification and Analysis and Repartin
» Assure data collection was consistent with industendards and that the analysis was objective
and non-biased by external events.

* Report results to programs, external stakehol@ded customers.
» Utilize this process as a feedback mechanism tareaaly improve the causality assessment.
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Figure 4. Current Causality Approach at NYSERDA

These four steps are expected to lead to a mixa@kasent of causality by enhancing and adding to
current measurement and evaluation efforts. Thiks cembine information sources from directly
within the program theory logic models fdlew York Energy $martK program efforts, program
participant inquiries, external comparisons, artteotjuasi-experimental design elements as provided
by program activities. It will create and gathiee three levels of information described in theipri
section.

An example of how these different elements aredased is provided in Figure 5, which shows the
way in which causality is being examined in theeRGY STAR® appliance and lighting markets. A
portion of the program logic model is displayedwasl as outputs examined along the path diagram
(awareness, retailer changes, and market shamk}thancausal determinate examinations being made
through quasi-experimental design comparisons.h B&dhese is further described below within the
presentation of the early evidence of causalitardigg theNew York Energy $martK efforts in the
residential appliance and lighting markets.

Figure 5. PTE and Quasi-Experimental Examinations \thin the Causality Assessment
of the ENERGY STAR® Appliance and Lighting Markets

Causality Evidence from the Residential Appliance andlighting Market In New York

Consumer Awareness

The Consortium for Energy Efficiency (CEE) sponsoge national household survey omeRGY
STAR® label awareness, understanding, and influendagltine summer of 2000. Designed Marketing
Areas (DMASs) were classified as being “high messsafeiration”, “low message saturation”, or in-
between (other). Thblew York Energy $martK program area overall would be classified a high
message saturation area. The CEE study foundabek awareness was “much higher in the high-
publicity areas (such as New York) than in the lowblicity areas - 52 percent versus 37 percent (p-
value <0.0005).”

The New York Energy $martK Residential Appliances and Lighting program, thyou
implementation contractor Aspen Systems Corp., gotedl baseline and market progress
measurement in 1999, 2000, and 2001. A househaldsurvey was a large part of this effort. The

' Goldberg, Miriam, Mitchel Rosenberg, Marc Ho#fm Tim Pettit, and Maureen McNamara. 2001. “Caunthe Stars
in America’s Eyes: The MERGY STAR® Household Survey,Proceedings of the 2001 Energy Program Evaluation

ConferenceSalt Lake City, UT, pp. 350.
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awareness questions in these surveys were sigttificdifferent than in the 2000 CEE survey. Yet,
the results are quite similar. Awareness for NewrKYstate, according to this repeated survey, has
increased from 34% in 1999 to over 43% in 2001.

An experimental design for causality would be iarshg the intervention at a different time or at
different levels in different geographies. Thisswe#t done, but by happenstance, different areas in
New York did receive slightly different treatmentBifferences in outcomes in the expected direstion
given different treatments are, therefore, stronmsitexperimental evidence of causality of the
treatment.

The Residential Appliances and Lighting program’80R report several times mentions the
circumstances that led to the lower awareness g&@s in the data for downstate New York. These
include the fact that NYSERDA did not allocate bedfpr downstate advertising by DDB Worldwide
Communications (the contractor performing theeRGY STAR® Public Awareness Campaign). This
is because, at the beginning Méw York Energy $martK effort, it was understood that the U.S.
Environmental Protection Agency (EPA) planned todoice advertising for downstate New York, and
advertising in this market is quite expensive. Sehéacts made it prudent for the program not to
allocate program dollars for downstate. EPA did aod up advertising downstate. This was
unfortunate for the program, but did provide a sgpent quasi-experimental design for causality.
The quasi-experimental design diagrams for thesgadsons are shown in Figure 6.

Figure 6. Quasi-Experimental Design within New YorkENERGY STAR® Appliance and Lighting Markets

ENERGY STAR® awareness in the four upstate DMAs rose from 34%099 to 54% in 2001. During
the same time period, the area without the completedia campaign through New York'sigRGY
STAR® Public Awareness Campaign, downstate New York, BEMERGY STAR® awareness only grow
from 34.5% to 37.29%.

Looking at the Buffalo DMA provides a second quasperimental design regarding awareness.
“Buffalo was the first DMA to receive the ProgranEsERGY STAR® marketing efforts. Buffalo has

i Final Project ReporiNew York State BERGYSTAR® Appliances and Lighting Program, Phase Il, TaslPfepared for
) New York State Energy Research & Development Authdwy Aspen Systems Corporation, August 9, 2001.
Ibid, pp. 2.6 - 2.7.
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also had exposure to the logo through several apeeénts that were not replicated to the sameegegr
in other DMAs.” Awareness in the Buffalo DMA greive most from 1999 to 2001, and to the highest
level in the New York study, 56%.

Further corroboration of the national findings dadNew York’s causality assessment is provided by
the fact that the lower level of media activity dmtate resulted in 37% awareness, and maximum
activity and length of activity (in the Buffalo DMAresulted in 56% awareness. These figures are
remarkably close to the 2000 CEE study with 37%reness in low publicity areas and 52% in high
publicity areas.

The 2001 Aspen study also reported responses fifd 28d 2001 to the questions of “Have you ever
seen any advertising featuring theeRGY STAR® logo?”. This data also shows the same relative
findings and trends. The Buffalo DMA increased thest and to the highest level rising from 17.8%
in 2000 to 39.8% in 2001. New York City went fral2.4% to 16.9%. The state overall was in
between the two, with 15.1% in 2000 and 23.9% i@1268eeing advertising with thevERGY STAR®
logo."

Another indicator of the validity of the quasi-exipeental comparisons made here can be seen by
detailed examinations of where the New York houkkkarvey respondents say they saw tRer&Y
STAR® logo. This was done by comparing ratios for ¢haeeas: upstate New York, the non-DMASs,
and downstate New York. The working hypothesisgithe quasi-experimental situation described
above, is that the ratio examinations should shioat media advertisements are increasingly more
important among those aware of theeEGY STAR® logo in areas with greater media activity. This
means the ratios should point to media advertisiagng more important in the following order:
downstate New York, non-DMAs, followed lastly (mastportant) by upstate New York. This factor
should also increase over the 1999 to 2001 timieges the greater media activities are employed.

This, in fact, has occurred. In 1999, the poimead across the three areas in printed material to
number aware was four to six percentage points.1989 did not separate media advertising from

print media, the 2001 examination looks at two prtipns: printed material to media advertisement,

and media advertisements to number aware of l@mmparisons across all three of these proportions
are presented in Table 1. All support the quapedarmental hypothesis, showing that where there is
more ENERGY STAR® media activity there is a greater effect.

' lbid, pp. 2.4 - 2.5.
Ibid, pp. 2.22.
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Table 1. Causality Evidence from Comparison of Meid Advertisement Effects

1999 % of those 2001 Proportion 2001 % of those
aware of ES logo thdt learned from printed | aware of logo that
learned it from material to proportion| learned it from media
printed material | learned from media ads ads
Downstate NY 2.2% 31% 16%
Non-DMA 8.2% 28% 18%
Upstate NY 6.7% 11% 25%

* Data from 1999 Baseline Report, and Final RibjReport,New York State MERGYSTAR® Appliances and
Lighting Program, Phase Il, Task Brepared for New York State Energy Research &lpment Authority by
Aspen Systems Corporation, August 9, 2001.

Retailer Reports

“Step 1", enhancing already on-going measuremefartsf is an important part of NYSERDA'’s
causality approach and ensures cost-effective atialu The 2001 Aspen surveys were being refined
as the causality approach was being developed. oppertunity was used revising the survey to
include a couple of questions directly asking tetaiwhether they would have undertaken tRer&y
STAR® activities even if NYSERDA had not been involv@gde program counter-factual, what would
have occurred if the program had not happenedk r&gults from this inquiry are presented in Table
2.

Table 2. Direct Retailer Responses on Counter-FactUBENERGY STAR® Activities*

Home
Appliance Lighting Electronics
Retailers Retailers Retailers
Definitely would have increased
ENERGY STAR® stocking & 18.6% 12.5% 33.3%
promotion practices without
NYSERDA
Might or might not have increased
them** 27.9% 50.0% 30.0%
Definitely would not have increased
them 48.8% 37.5% 30.0%
Did not respond or Don’'t Know*** 4.1% 0% 6.6%

* Data from 1999 Baseline Report, and Final @ebReportNew York State MERGYSTARR Appliances and Lighting
Program, Phase I, Task ®repared for New York State Energy Research &lipment Authority by Aspen Systems
Corporation, August 9, 2001.

**  Often interpreted as a probability aroundd,(given not knowing meant it was not already p&hor budgeted.

*** Often interpreted as not likely to have dose
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Market Share

The 2001New York State MERGYSTAR® Appliances and Lighting Program, Phasedport included a
time trend comparison that provides evidence ofality with regard to market share changes. This
was done on the four appliances where data wasablaifrom the Association of Home Appliance
Manufacturers (AHAM): refrigerators, dishwasherftltes washers, and room air-conditioners. A
study of market share growth from the Baseline Repo1999 through 2001 was compared to a
forecast of market share in 2001 given AHAM trendi¥ith all four appliances, the New York market
share growth was significantly greater than the AHfdrecast!

Conclusions for Residential Appliance and Lighting Market Causality Assessment

There are at least five separate examinationsitnassessment that provide evidence thatNbe
York Energy $martK is causing the outcomes being reported from tbgrnam theory, the increase in
awareness, retailer activity, and market sharberrésidential lighting and appliances marketsis &h
the most extensive evidence of causality the eneffigiency field has seen to-date. It also supgpor
the causality assessment approach being used bfERPSA as a feasible way in which to conduct its
causality assessments.
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