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Do Consumer-Directed Tax Credits Effectively Encourage Green I nvestment?
Experimental Evidence of Conditional Success

ABSTRACT

We investigate whether consumer-directed tax egffiectively motivate green investment by
manipulating the form of purchase inducement (teedits versus sales discountsersus net
pricing). In our experiments, consumers choose éetwelatively expensive energy-efficient
products (“green” products) and less expensivedstah products. Consistent with negative
views toward taxation (Moon 2009) and intuitive ¥y 1” mental processing (Evans and
Stanovich 2013), when the price difference betwgeen and standard products is small, tax
credits are an ineffective way to encourage greemestment. Conversely, when the price
difference between green and standard product@rge,| tax credits are relatively effective at
encouraging green investment. We detect tax-csgditific evidence of deliberative “Type 2”
mental processinglfid) when green products are relatively expensivesistent with decision-
makers who more fully consider factors that infleeera relatively difficult choice. Our results
suggest that tax policy can be improved by considehe economic setting of tax-incentivized

items.
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Do Consumer-Directed Tax Credits Effectively Encourage Green Investment?
Experimental Evidence of Conditional Success

. INTRODUCTION

Tax incentives are frequently used by governmeingd &evels to encourage socially
desirable investmehtbut documenting direct cause-and-effect relatiggssattributable to tax
incentives is econometrically challenging when gnialy information from the natural world
(Hines 1998; Hanlon and Heitzman 2010). Given ttewglence and annual magnitude of tax
incentives, it is somewhat surprising that littleedt evidence supports their basic economic
efficacy? In this study, we capitalize on the advantagesxperimentation in order to focus on
the ability of consumer-directed tax credits to@mage green investment relative to traditional
retail promotions (e.g., price discounts) that oégquivalent price concessions. To the extent that
individuals find tax credits aversive relative teeenative purchase inducements, subsidizing
intermediate taxpayers (e.g., manufacturers amdeet) and allowing these intermediaries to
pass price reductions on to consumers is a senshitey choice, all else being equal.
Unfortunately, intermediary taxpayers often rewubstantial portions of governmental
incentives that are intended to stimulate end-oesesumption (Goolsbee 1998). As such, if
consumer-directed tax credits are no less effethiaa standard retail promotions or net pricing
at encouraging desired behavior, we argue thatroesdirected tax credits are a sensible
policy choice.

We further contend that public policy can be immaWwy identifying market conditions

that are more versus less amenable to specifis typgovernment tax incentives. Based on dual

! Socially desirable behavior is defined as behavérefitting the economy, the environment, or theia fabric of
the tax base. Examples include tax credits forareteand development activities (economically bieradf, energy-
efficient products (environmentally beneficial) damigher education (beneficial to the social falofithe tax base).
2 The annual magnitude of U.S. tax incentives igdarBased on a five-year average, individualsrctaver $88
billion in total tax credits per year (through 20132 most recent IRS Publication 1304 availabRgsidential
Energy Credits (the setting of our experimentsyage over $3 billion per year, with a low of $1.B82012 and a
high of $6.1B in 2010.



process theories of cognition — which distinguigtuitive, automatic, or heuristic-based “Type
1” thinking from deliberative, logical, or reasoaded “Type 2” thinking (Evans and Stanovich
2013; Evans 2012a) — consumers’ perceptions ofreedits (and by extension, how consumers
are influenced by tax credits) should vary basetherdifficulty of the market choice they
encounter. Although green investment has perceseecktal benefit beyond basic financial
value (Martin and Moser 2015), in situations wheigreen investment choice should be
relatively easy (e.g., when green investment ig ardrginally more expensive than a standard
alternative), aversive views of the U.S. tax sys(elardisty, Johnson, and Weber 2010; Moon
2009) will partially inhibit a relatively straighdgfward decision. This expectation is consistent
with dual process theories’ Type 1 responses, waiielgenerally automatic, associative, and
based on highly accessible features of the decmatext (Griffith, Kadous, and Young 2015).
To use a marketing analogy, we believe tax creditsle appealing for the subsidy value that
they offer, will trigger aversive expectations (eapgministrative tedium), similar to relatively
cumbersome retail promotions such as mail-in rehatbich have been shown to inhibit
purchasing intentions compared to immediate sake®pdnts (Munger and Grewal 2001; Davis
and Millner 2005).

In contrast, we expect that more difficult prodalebices (e.g., when green investment is
substantially more expensive than a standard alties) trigger more deliberative Type 2
decision making (Evans 2012a) as consumers mdsedamsider the costs and benefits of their
product choice. When engaged in Type 2 thinkingsamers engage working memory and
should place greater emphasis on value percepgstciated with green investment (such as
future cost savings), thereby minimizing automadgsociative aversion to a tax context. In total,

we expect that tax credits will become competitirth typical retail promotions in terms of



encouraging targeted purchases when the decismoecthat consumers make is relatively
difficult.

Our experimental investigation allows us to contealtures of the decision environment
(e.g. the product choice set and tax subsidy dglineethod) which complicate the analysis of
data from the natural worftiin two laboratory experiments, we evaluate indigpurchase
intentions in response to various subsidies offeredreen investments that have higher prices
than standard, “non-energy-efficient” alternatiyes., high-priced energy-efficient HVAC
systems vs. low-priced standard HVAC systems). Wdaipulate consumer-directed purchasing
incentives (tax credits, mail-in rebates, pricedimts, and reduced net-pricing), but hold the
dollar value of the incentive constant across theseats. We also manipulate the magnitude of
the price difference between green and standaupts (at high vs. low levels), which mirrors
conditions under which the price premium paid foravative green investment is initially large,
but declines as products mature.

Our results generally support our hypotheses. Vigneen products are only slightly
more expensive than standard alternatives, consdiremted tax credits are significantiss
likely to induce green investment relative to equal-vakencessions that come in the form of
sales discounts and reduced net prices. This stagipes as green product costs decline (due to
economies of scale and/or product maturation) hadgtice difference between green and
standard products becomes relatively small, consaiinected tax credits are an increasingly

inefficient means to encourage green investfiémtontrast, we find that consumer-directed tax

3For example, the perceived failure of some taxritive programs has been attributed to the admaiisé offering
format; see Davis (2002) on education credits amd®X2010) on the Earned Income Credit.

* We highlight two related points. First, legiskat@anecdotally appreciate that individual tax dsediay lose
effectiveness over time. For example, hybrid vielsievere excluded from the tax credits offered B9 (Internal
Revenue Service 2009b) because hybrid technologyceasidered “sufficiently mature” (Kessler 2015econd,
to the extent that intermediary taxpayers retabstantial portions of end-user-directed tax sulsid¢Goolsbee
1998), administering incentives through intermeadm(rather than end-users) is ineffective. As soch use of the



credits are relatively effective when green produce appreciably more expensive than non-
energy-efficient products, as is often the casé wihovative, non-established goods (e.g.,
hybrid vehicles circa 2000). Consistent with dualgess theories, we find evidence of Type 2
thinking when the price premium for green produstsrgeand we find an idiosyncratic effect
when products are incentivized by tax credits. 8atly, long-term value perceptions appear
to influence green product selection the most whgrcredits are the form of purchase incentive
and when green product price premiums are relgtivigh. This effect offsets negative
perceptions that make tax credits a relatively pooentivizing mechanism in our low-price-
differential settings.

From a methodological perspective, we believetthise the first study that documents
how the form of a purchase incentive can vary faativeness based on the relative price of the
incentivized items. Given that cutting-edge prdadwre commonly associated with high
nominal introductory prices and large price diffdrals (relative to standard product
alternatives) followed by lower price differentias products mature, we contribute to public
policy by identifying market conditions that are shamenable to government tax incentives.
While recent research directly investigates thdfaveleffects of specific green investment
subsidies (e.qg., Allcott and Taubinsky 2015), dudyg is agnostic regarding the cost/benefit
tradeoff of tax incentives. Instead, we providedgace for when consumer-directed tax credits
offer “bang for the buck” in terms of encouragingen investment. To the extent that our
findings generalize beyond green investment andradlits, our results suggests that tax
subsidies directed at end consuntrsbe a relatively effective policy choice, but these

incentives should either systematically sunsetebsited at regular intervals as incentivized

term “increasingly inefficient” consumer-directeaktcredits does not necessarily imply such incestshould be
discontinued (e.g., better alternatives may natgxi



technologies mature, or automatically scale withesbable market prices (if possibfe).
The remainder of the paper is structured as folldwghe next section, we review prior
literature and develop our hypotheses. We thereptesir experimental design and results in

section three. Section four concludes.

II. PRIOR LITERATURE AND HYPOTHESES

Tax credits have long been used by governmenttlatals to encourage socially
desirable behavior, but many primitive questionsultthe economic influence of tax incentives
are unresolved. For example, although the econtwyic of increased demand in response to
tax incentives (i.e., price decreases) seems tablie, little empirical evidence exists that tax
incentives increase aggregate investment (DesaGaotsbee 2004) Explanations such as
economic cycles (i.e., endogenous tax incentive®tered during slack economic times),
inelastic supply (i.e., quantities purchased am@bieto change in response to tax incentives),
and product substitution (i.e., increases in tasofad investment are offset by decreases in non-
tax-favored investment) have been offered to erplae lack of success in documenting a link
between tax incentives and investment using agtgetga (Hanlon and Heitzman 2010). A
more troubling possibility is that intermediary iggents of tax incentives simply retain
government subsidies, leaving consumer demandestaff. Goolsbee (1998) provides partial
support for this explanation, noting that suppli@tsin 35% to 70% of investment subsidies

intended to stimulate end-user capital equipmerthases.

® Ho (2016) argues that the solar investment taditi® “smart” because the effect of the tax credit watt of
produced power becomes smaller as solar power becomre efficient.

® Similarly, archival sales and marketing researmgests price promotions have a negligible longteffect on
brand sales (Jedidi, Mela, and Gupta 1999; NeX)®?2). Thus, failure to empirically document aruitive cause-
and-effect relationship between price reductionianteased consumption in the natural world israestricted to
the tax incentive literature.



We seek to inform tax policy and avoid macroecormomeasurement issues by
investigating theelative effectiveness of consumer-directed tax incentives compared to
alternative purchase inducements. We note thaobalconsumer-directed tax incentives speak
to the primary policy alternative. To explain, alMmetentioned government can either (1)
subsidize the end user directly (e.g., consumeretkd tax credits) or (2) subsidize an
intermediary taxpayer, such as a manufacturer aesgialer, who ostensibly lowers prices
charged to end users. If consumers are aversg-telted incentives relative to equal-valued
alternatives such as sales discounts, then alkeisal, intermediary-directed tax incentives
would be the preferred policy choice. However, liseantermediary taxpayers tend to retain
large portions of government subsidies (Goolsb&8)Y,.Tonsumers are left with only a fraction
of government-intended incentives when incentiveessgghrough intermediary taxpayers. As
such, consumer-directed tax incentives become a preferred policy choice if consumers are
not averse to tax-related incentives. Below, wewlis why consumer-directed tax credits might
berelatively unattractive to individuals in some settings, ot in others.

Prior research in psychology and marketing fin@dg the form of price concessions
impacts purchasing behavior. Consistent with prosgheory, Thaler (1985) provides evidence
that segregating price discounts from gross pecesurages consumer spending through a
“silver lining effect” that draws specific attentido the loss reduction afforded by the discount
relative to a baseline “net price” format. Subsetjstudies (Munger and Grewal 2001; Davis
and Millner 2005) find further variation in purcleastentions based on the form of purchasing
incentives offered to consumers; specifically, satbates are less effective than conventional
(and mathematically equivalent) price discountgs Trebate aversion” exists because

consumers expect to spend more time and encoungiateg difficulty when submitting rebate



claims compared to more immediate promotional naithtntuitively, the relatively
cumbersome administrative and delay aspects afrekts would make consumer-directed tax
credits more similar to marketing rebates, as oppds price discounts, in terms of rank-
ordering the desirability of price concessions.

Although heuristic choices have been shown to dpevaen large dollar amounts are
involved (Lacetera, Pope, and Sydnor 2012), ibssfble that the incentive format effects found
in “small-dollar” rebate vs. discount marketingtsegs (e.g., thehocolate bars investigated by
Davis and Millner 2005) will not apply to “large-ir” settings. Consumer-directed tax credits
are typically sizeable and apply to relatively exgige purchases (as they do in our study). We
are unaware of research comparing tax creditshter gturchase incentives (e.g., standard
marketing incentives); however, U.S. taxpayers hdmsyncratic and largely negative views
about tax-related issues (Hardisty et al. 2010)thadrast majority of taxpayers find the federal
income tax process, of which tax credits play &, parbe administratively complex (Moon
2009). Based on the preceding, we predict:

H1: Ceteris paribus, consumer-directed tax credits will be ineffectateencouraging
green investment relative to equal-sized, immedategovernmental purchase
inducements such as sales discounts.

A primary contribution of this study relates to tladl else equal” nature of H1. To
explain, when a consumer considers green invesiriwermamental economic principles clearly
dictate that price matters and larger subsidiesram® appealing than smaller subsidies. We
argue that another critical and generally undemgpted factor in this purchasing decision is the

net price of a subsidized, energy-efficient prodeddtive to the price of an unsubsidized (i.e.,



non-energy-efficient) alternative. Consistent vififs notion, dual process theoriesiggest that
the use of cognitive heuristics will vary basedlos form of incentive offered (consistent with
H1) and based on the difficulty of the choice at hand. i®/many qualitative and quantitative
factors might contribute to the difficulty of a te@orld purchasing decision, we experimentally
operationalize choice difficulty via the size oétprice premium between green and standard
product alternative$. Thus, we place choice difficulty on a monetargischat is both easily
recognized and objectively measurable.

In our experimental setting (which we describeneager detail in the next section), we
offer a green product and a standard product, dlotvhich perform the same basic function
(e.g., heating and air systems). These optionsdifier in that the green product offers a
socially desirable benefit that the standard prodoes not (i.e., energy savings), but this benefit
comes at a price that we manipulate to be eithgits} or markedly more expensive than the
standard product. At low price differentials, foéure energy savings and/or the environmental
benefits of green investment would likely domingie small price premium for most decision
makers. Observing that a high percentage of consusedect green investment would be
consistent with the choice overload literature (@ke et al. 2010; Townsend and Kahn 2014)
because a dominant choice precludes decision cb(tfiereby avoiding overload).

Alternatively stated, dual process theories sugthedta “small price difference” decision is a

fairly straightforward Type 1 decision for whicltle deliberative reasoning is required.

" Dual-process theories is plural given that numerhilosophers and psychologist developed, larigeignorance
of one another, very similar ideas (Evans 2012af) niore simply, “there is, in fact, no singular egg version of
dual-process theory” (Evans 2012b; p. 23).

8 Because a high price can be an indicator of proguality (Monroe and Krishnan 1985; Rao and Mort@8s;
Zeithaml 1988; Leavitt 1954), we manipulate pritiéetlences by adjusting the price of thiandard product. This
avoids altering baseline perceptions of the greedyxt that are unrelated to comparative priceediffitials.



Although extensive evidence from social neuros@epports the view that implicit vs.
explicit forms of judgment activate different paotfsthe mind (see Lieberman 2007 for a general
review and Farrell et al. 2014 for a recent appilicain accounting), such activationrist an
“all or nothing” trigger. Specifically, Type 1 intive responses serve as a default which may or
may not be moderated by subsequent interventidmddgliberative, Type 2 reasoning (Evans
2012a, Stanovich 2009). In our experimental setfpugchasing decisions become more difficult
for the average consumer as the relative pricggesfn versus standard products diverge. At
high price differentials, the consumer must weigg perceived benefits of socially desirable
investment (some of which may be difficult to quBftagainst a much larger and easily
identifiable sacrifice of current wealth. Such angarison will likely force consumers to engage
in more deliberative Type 2 thinking and carefdbnsider myriad factors such as expected
utility cost savings, comparative product durabjlturrent household budget constraints, etc. In
short, dual process theories suggest that deepeaghis involving working memory will occur
for such relatively difficult choices.

To be clear, we expect fewer energy-efficient pasgs when the price premium for
green investment increases (consistent with ecataliyirational behavior); however, we also
expect that deliberative Type 2 thinking will ledelcision makers to more fully consider
important elements of their decision. While econooasts and benefits almost certainly come
into play, both prior research and industry practaggest that consideration of “tax savings”

can accentuate non-negative thoughts about taitsred

° For example, Ayers et al. (1999) and Bobek e28107) investigate why individuals deviate from eomically
optimal behavior and systematically over-withhalterim tax payments above safe harbor levels, teespi
guaranteed increases in investment income ancethive ease of making safe harbor adjustmentseBebal.
(2007) explain that the emotional benefits of owdhholding, of which anxiety reduction and persioegjoyment
of refund checks are both major components, offsett financial concerns that have been consideyedkcision
makers (i.e., they do not detect a naive emotimedtion). Recent industry anecdotes also sughastax-related
incentives might have relative attraction to constsnFor example, Lowe’s Home Improvement’s 20&k tefund



We posit that aversive aspects of tax creditstake on less importance as decision
makers give deeper consideration to a relativeficdit choice, thereby making tax credits more
effective (or, alternatively, less aversive) whiea telative price of green investment is high.
When green products are only marginally more experthan lower-priced standard products,
we expect tax credits to be relatively ineffectwechase inducements because the aversive
aspects of tax compliance disturb what is othenliksdy to be an easy Type 1 choice (H1). In
contrast, when green products are significantlyaxexpensive than lower-priced standard
products, we expect fewer overall energy-efficintchases (due to basic laws of price and
demand), but we also expect decision makers wiage in more rigorous comparison on
multiple attributes, a feature of Type 2 thinkikgafineman 2011, p. 36). This additional
consideration should mitigate concerns over reaatipnegative tax compliance issues (e.g.,
administrative burden and time delay) and acceetomdre positive aspects of tax credits (e.qg.,
future tax savings and environmental benefitsyaby putting tax credits on more equal footing
with alternative purchase inducements. Formallypasit:

H2: Ceteris paribus, relatively large price differences between graed standard
products will reduce the advantage of non-goverriasl@mmediate purchase
inducements (e.g., sales discounts) over tax er@dierms of encouraging green
investment.

To clarify, H2 is_not driven by the marginal costdabenefit of the purchase incentive

offered. Instead, we posit tiheative price difference between green and standard products

(which is analogous to “novel” versus “mature” taotogy) will differentially impact consumer

card” advertising campaign offered to match 10%asfh customer’s prepaid balance on gift cards pgeshwithin
a designated promotional period in February andchlawhile this advertising campaign had little towlith
taxation (other than the title and time of yearg practice-based belief that “tax refund” labelmigiht encourage
consumer purchasing is not an isolated event.

10



choice. To explain, we expect that most consurelisve the marginal cost of claiming tax
credits exceeds the marginal cost of claiming assdiscount (this is one way to frame the tax
aversion prediction in H1). However, the offsajtlrenefit has constant nominal value across
conditions (e.g., a $700 tax credit / sales distdumail-in rebate) and this price incentive retate
to a consistently-priced green product. As suoh,marginal cost and benefit of the purchase
incentive remains constant regardless of whetleerdlative price difference is small (the “easy
decision” setting of H1) or large (the “more diffi¢’ choice contemplated by H2).

To the extent H2 is supported, we should be abtketect additional evidence of Type 2
thinking (i.e., evidence beyond relative changegsurchase intentions). We attempt to gather
such evidence by capturing process variables cetatéhe perceived long-term value of the
purchase options available to consumers. We foous/o fundamental value-related
components of energy-efficient product quality, @sted cost savings and product durability,
and note that their joint product produces an egnof quantifiable future benefits. Similar to
prior studies that depict price as a product qualite (Monroe and Krishnan 1985; Rao and
Monroe 1988; Zeithaml 1988; Leavitt 1954), if retaty high price differentials cause enhanced
consideration of an energy-efficient product’s ldegnm value, we should see evidence to this
effect regardless of price concession forfaEormally:

H3: Ceteris paribus, when relative price differentials between greed standard

products are large, future cost savings and exgetteability play a larger role in

green investment decisions.

%\We do not claim that measured long-term valueggions comprehensively capture Type 2 thinkingthRr,

we claim that deeper analytic thought is likelycasated with differences in value perceptions.eAlative proxies
for Type 2 thinking include (1) monitoring activity the lateral prefrontal cortex (see Farrellle2814, p. 1986)
and (2) assessing incremental time spent per decignen Type 2 thinking is expected. Unfortunatelg do not
have these measures. We do, however, capturésioteby-decision assessment of green-versus-stdmutaduct
quality, which offers an alternate (albeit lessexpentally clean) view of Type 2 thought proce®¥ge discuss this
alternative means of capturing Type 2 thought mees in our results section.

11



We (again) note that support for H3 would not lglattable to changes in the
underlying green investment option because greedugt prices are held constant. Any change
to the value perception of the green product isbattable to the manipulated price of the
standard alternative product.

Regarding our value-based process variables and poncession formats, both H1 and
H2 predict a unique level of analytic processingwlhax credits are the incentive form. Thus,
similar to our discussion of H3, to the exteath hypotheses are supported we should be able to
detect additional evidence of Type 2 thinking fonditions involving tax credits, regardless of
price differentials, that isot present for conditions involving more immediateghase
inducements. This would be consistent with Penolya al. (2015), who find that conflict
detection is an important low-level cognitive factioat causes at least some people to engage in
some level of analytic reasoning. In our settthg,aversive aspects of the tax system (Moon
2009) likely present some level of conflict regagithe purchase of green products incentivized
by tax credits. Further, when comparing consun@eted tax credits to alternative purchase
incentives, only tax credits connote an implicivgomment endorsement for green investment
(e.g., sales discounts do not convey authoritaiygport for a product). Prior research has shown
that brand name and store reputation can enhasess \af perceived quality (Rao and Monroe
1989; Dodds et al. 1991) — it is similarly possithiat tax credits uniquely lend weight to the
long-term value perceptions of green investmenbapt Specifically, we expect:

H4: Ceteris paribus, when green products are incentivized by tax tsex opposed to

immediate non-governmental incentives, future sastngs and expected

durability will play a larger role in green investnt decisions.

12



[11. EXPERIMENTAL METHODSAND RESULTS

Experimental Setting

To test our hypotheses, we use green investmehedspical setting for two laboratory
experiments. In addition to being a frequent tafgetax policy* green investment is of
current interest in terms of voluntary financiadaosure (Martin and Moser 2015) and social
welfare (Allcott and Taubinsky 2015; Allcott, Muifeathan, and Taubinsky 2014). Given that
environmental concerns will likely remain critidal generations (Oreskes 2014), government
sponsorship of green investment is likely to groxeraime’® From a practical perspective,
incentives related to consumer-directed green invexst are easily understood.

To illustrate, consider the choice between a gresting, ventilation, and air
conditioning (aka “HVAC”) system and a standardtegs Dual process theories suggest that the
price of thestandard HVAC system fundamentally influences purchase eptionsideration. On
one hand, the choice might be relatively simple amwmatic, characterized by Type 1 thinking
(Evans 2012a; Evans 2012b), if the green HVAC sydtas a subsidized net price of $7,300 and
is compared to a standard alternative priced &2 In this case, the future energy savings
and/or the environmental benefits of green inveatmeuld likely dominate the small price

premium for most decision makers.

"our experimental examples stem from the Energycpdlict of 2005, which added Section 25C to the rimaé
Revenue Code and provided consumer-directed taditerfor qualified energy-efficient residential ingpements
(Internal Revenue Service 2009a).

12 Recent consumer-directed, energy-efficient taditseare already large in dollar amount. The 20é2resion of
Section 25C contains over $18 billion in expectadife credits (Deloitte 2013).

13 Unlike Farrell et al. (2014) but consistent withiféith et al. (2015), we do not use Kahneman’si(2Ppopular
“System 1 vs. System 2" labeling (Stanovich and ¥2890; Kahneman 2011) because multiple cognitygtesns
underlie the performance observed in dual-proces$s t@Evans 2012b). Specifically, System 1 is eeponsible
for all Type 1 processinglid) and, germane to this study, System 1 is typicadlyociated with decision bias. In
contrast, the more general Type 1 processing @htte“good” normative answers (our predictionsndbrely on
any form of negative decision bias associated Wibe 1 cognitive processing) and Type 2 processimgpt
equivalent to “normatively correct” decision makifaur experiments examine purchasing intentionsadhanot be
categorized as normatively correct or incorrect).

13



Integrating dual process theories with the Thal®86) “silver lining effect,” the
prediction is that a green HVAC system will becami@e appealing if the net price of $7,300
arises due to a gross price of $8,200 offset bt Bales discount. We note this process is
based on heuristic, Type 1 thinking. However, reipigthe $90Gal es discount with a $900
mail-in rebate should have a negative effect (Munger and Gre@@ll2and Davis and Millner
2005), again for reactionary, heuristic reasong. (eebates are “cause for pause” in an otherwise
easy decision)? Our H1 prediction is based on tax credits haviftekive, Type 1, negative
responses — similar to what rebates have been stwopnoduce.

In contrast to the preceding “easy choice” examgdethe relative prices of green versus
standard products diverge, the purchasing dectsanmes more difficult for the average
consumer. To illustrate, if the net price of theeggr HVAC system remains at $7,30but the
standard HVAC system is now priced at $5,400, twmrsumers will likely engage in more
deliberative Type 2 thinking and carefully considgyriad factors such as expected utility cost
savings, comparative product durability, currenigehold budget constraints, etc.

Experiment 1 Design and Participants

In our first experiment, we utilize a 4 x 2 repehteeasures design, with price
concession (tax credits, discounts, mail-in rehated reduced net pricing) and the relative price
differential between green and standard produatgh (hersus low differential) as manipulated

independent factorS.We introduce the mail-in rebate condition for cdeteness, but offer no

!4 This line of research has not considerddtive pricing.

'3 As previously mentioned, we are not testing whethe size of a given subsidy impacts behavior gsgume it
does). As in the current example, our experimeatdrol for the raw size of a subsidy while varyitgyformat and
we manipulateprice differential by changing the price of the standard product.séeh, we control for cost/benefit
considerations associated with the time and eféartired to claim a subsidy (e.g., we control fétvether decision
makers believe the administrative hassle associwitbda $900 tax credit is “worth” $900).

18 We establish relative price differentials by halglthe nominal price of the green product congxtept for
minor rounding differences, which we introduce void monotony and demand effects in our repeateasores

14



formal expectation regarding how rebates will diffem tax credits (as previously mentioned,
both are relatively slow and cumbersome purchadecements). That said, recall that each of
our non-tax credit formats (discount, rebate, atiliced net pricing) represent a best-case
scenario for what an individual consumer would @gueee if a government agency awarded tax
incentives to an intermediary taxpayer who paskedntire subsidy on to end consumers by
lowering price. As such, comparisons between tketadit and alternative price concession
formats have practical relevance.

Participants were recruited by Qualtrics, as paa Qualtrics Panel, at a fixed cost of
U.S. $7.10 per participant for a voluntary studattivas expected to take less than 30 mintites.
Participants were screened to include only (1) dit&ens, (2) current homeowners, and (3)
those at least 25 years old. As shown in Tableelreceived usable responses from 300 U.S.
homeowners between the ages of 25 and 82 (meana#bii)an average of 23 years of working
experience. 91 percent of our participants indatébey had previously replaced home
appliances, and 78 percent indicated they had midlolgtantial improvements to their homes.
Our participants also exhibited relatively favoebhvironmental attitudes (mean 4.71 on a 7-
point scale) and reported a high level of effortlo@ experimental task (mean 91.44 on a 101-
point scale).

[TABLE 1]

Participants were asked to play the part of a hamneoin need of home upgrades and

repairs. Each participant responded to eight saané&rorresponding to our 4 x 2 design) that

offered a relatively expensive green product anelatively inexpensive standard product of

design) and we adjust the nominal price of thedsteshproduct. In our high (low) relative pricefdiential settings,
the green product price is 33% (3%) greater tharstandard product.

" Our Qualtrics panel provider replaced 20 partiotpavho completed the experiment in less than tes(the
average completion time was 19 minutes). We exdhdse participants from our analyses.
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identical brand® We randomly assigned participants to one of e@ywltrics surveys with
randomly ordered questions, thereby controllingpotential order effects and ensuring even
dispersion among brands in terms of our 4 x 2 deSign example purchasing scenario is
provided in Appendix 1, and the complete instrumemtvailable from the authors upon request.
Experiment 1 Results

Our dependent variable of intereSREEN, is the reported likelihood, on a 7-point Likert
scale, of purchasing the energy-efficient prodostead of the standard product. Figure 1
graphically displays unadjusted means for the depetvariable. In the low price differential
setting, tax credits encouraged less green invedtthan (reduced) net pricing, sales discounts,
and rebates (4.94 vs. 5.62, 5.47, and 5.21, rasgpBot However, as evidenced by the
convergence IGREEN responses, tax credits became a competitive niearsourage green
investment when green price premiums were lar@8(@s. 4.05 for net pricing, 4.15 for
discounts, and 4.03 for rebates). In short, Figupeovides visual support for both H1 and H2.

[FIGURE 1]
We formally test our hypotheses with a restrictexkimum likelihood analysi&> Our

initial results are presented in Table 2, where 8ed and B use participant ratings of expected

'8 To enhance realism, we used Trane and CarrieM#&+brands and GE and Whirlpool as appliance brands
(holding brand constant within a given choice). Bbserve a significant effect for product (more gre®/AC
selections than appliances); however, in untabdlatalyses, we find no significant differences ualgy
perceptions between brands for either product t§gesuch, we omit “brand” from our formal analysis.

¥ While each participant experienced all cells eéiast (i.e., high vs. low price difference x fquice concession
formats), we use an orthogonal Latin square ord#esign to disperse our manipulated variableswea¢ intended
to be innocuous. Specifically, product and brare (grior note) and minor price differences (2 \mrsieach of
“large” and “small” relative price differences; seete 16) were disbursed in an effort to avoid oanfling our
main variables of interest. Recall the intenthefse minor variations was to avoid participant ntong &/or
demand effects.

2 While each participant makes eight product chdiegisions, these decisions are not strictly idahticross
participants. In total, 64 unique combinationsased in Experiment 1 (product/brand (4) x concesiomat (4) x
price premium (4, two versions of high and low)lhus, no single subject provides responses acressttire range
of possibilities. Brand and “distractor” versiorfspoice premium are distributed orthogonally (seempnote);
however, missing values create difficulties fotansard ANOVA/ANCOVA analysis. To avoid these
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cost savings@S) and product durabilitylfURA), respectively, as constructs for the expected
utility of green investment. Consistent with H1 gorébr marketing research, the coefficient
estimates folfC andREBATE are negative and significant (p<.001 and p<.0ath models,
respectively), indicating that consumer-directeddeedits and rebates are less effective at
encouraging green investment than simple net gridiscountsDISC) show no difference
from net pricing in their ability to influence anergy-efficient purchase (p=.180 in Model A and
p=.390 in Model B).

[TABLE 2]

Consistent with the downward sloping lines in Fegiy the coefficient foDIF, a binary
variable indicating scenarios with a large greesdpct price premium, is negative and
significant (p<.001 in both models). This simplgicates that participants are less likely to
purchase the energy-efficient product when it iatneely expensive to do so. The coefficient on
HVAC is positive and significant in both models (p=.JJ08dicating that participants are more
likely to make green investments in HVAC systemspared to home appliances. In support of
H2, we find a significant positive interaction fo€C*DIF (p<.001 in both models), suggesting
that tax credits are a more effective energy-efficproduct inducement when price differentials
are large! This positive relationship also exists for REBATE* DIF interaction (p=.005 in
Model A and p=.007 in Model B), but not for tB&SC* DIF interaction (p=.144 in Model A and
p=.207 in Model B).

Environmental ENV_PROD) and quality QUALITY) assessments were captured using a

7-point Likert scale at the time of each produt¢st#on in Experiment 1 (see Appendix 1). The

complications, we test our hypotheses using a maxittikelihood approach, which is the preferred réghe when

dealing with incomplete repeated measures (EVEIRE).

2 |n an untabulated least squares means analysis;oware mean likelihoods of selecting energy-iefiic

products by concession type and price premiumjrfgpdio significant differences between any paicoficessions
in large price premium settings.
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coefficients forENV_PROD indicate that participant beliefs about the envnental benefit of
green products are positively and significanthated to green investment (p<.001 in both
models). Similarly, green produ@UALITY assessment is also positively associated with
energy-efficient product purchase intentions (p&.B0both models§?

Our process variables of interest with respect3aHd H4, cost saving€$) and
product durabilit DURA), represent assessments regarding the quantifrahle of selecting
the energy-efficient product. As illustrated in Agoplix 1,CSis modeled as the average
likelihood rating of three questions regarding ¢ix@ected reduction in utility bills that would
result from buying the energy-efficient product &dRA reflects views on product longevity.
Model A in Table 2 shows that the main effectsdost savings and durability are associated
(p<.001 and p<.061, respectively) with intentionptirchase energy-efficient products.
Consistent with H3, Model A yields a positive amgh#icant coefficient for the two-term
interactionCS*DIF (p=.039), lending support to the contention thghdd 2 cognitive processing
occurs in our high price premium settings becaupe&ed cost savings play a more prominent
role in green investment selection when consunsas & relatively difficult product decision.
Consistent with H4, the positive and signific&8* TC coefficient (p=.016) suggests that cost
savings expectations play a more prominent rotgéen investment selection when energy-
efficient products are subsidized by tax credfts.

The results presented in Table 2, Model B, arelamm nature. Consistent with H3, the

positive and significant coefficient on the twortemteractiorDURA*DIF (p<.001) suggests

% To ensure green investment is not equivalentdgh hisality product selection, we estimate a mouheilar to
those in Table 2 usinQUALITY as the dependent variable but find no resultsiairte those reported here.

% |n untabulated analyses, we performed a mediahaspbur participants’ self-reported effort in Exipeent 1 and
re-performed our maximum likelihood analyses orhragd low reported effort groups. While our papants
reported very high effort levels (the median wa®f4 101-point scale), we note that - generalgakjng - high
effort is consistent with Type 2 mental processiighough we observed rather consistent resultssacboth our
high- and low-effort subsamples, coefficients onalales predicted by Type 2 processing are heigiutém the
high-effort participant subgroups. We explore tigisult in more detail later in our second experine

18



that product durability expectations play a morenpinent role in green investment selection
when consumers face a relatively difficult proddetision (i.e., when the green product price
premium is relatively large). Consistent with Hde positive and marginally significant
DURA*TC coefficient (p=.057) suggests that product duitybgixpectations play a more
prominent role in green investment when energ\cieffit products are subsidized by tax credits.

We note one unexpected change relative to Modéhé&main effect foDURA in Model
B is negative and significant (p=.036). Given thktdel B contains two-term interactions
between perceived durability and each explicitgpimrentive format, thisegative coefficient
on DURA implies that in the reduced-net-price conditiomergy-efficient purchasing is more
likely when the expected durability of the prodiscthorter. Because the sales discount and
rebate conditions are not significantly differerttrh the net pricing baseline, as reflected by the
insignificant coefficients oDURA*DISC andDURA*REBATE (p=.613 and p=.327,
respectively)pnly when the purchase inducement is a tax credit dewuers appear to think
about the durability of their energy-efficient phase in an economically sensible manner.

We conclude our analysis of Experiment 1 by esiimgan aggregate utility construct
using the product of our cost savings and durghiiéasures. The aggregate measuRy/,
reflects the average of the minimum and maximunmedes of total expected utility from each
decision made by each participdhfable 3 presents Model C, which is a summary nreasiu
the value constructs shown in Table 2. In furthgrp®rt of H3, the coefficient cNPV*DIF is
positive and significant (p<.001), suggesting ttaisumers place a higher future value on

energy-efficient products when the price differebeéwveen products is large (consistent with

24 We elicit three cost savings likelihoods ($50 ypear, $150 per year, and $250 per year) and twability
likelihoods (5 years and 10 years) after each prodecision (see Appendix 1). In untabulated areslys/e also
estimateNPV using the average of all reported combinationsxpiected cost savings and product durability
provided for each decision. Our statistical infegsremain unchanged with this alternative speditio ofNPV.
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Monroe and Krishnan (1985) and Rao and Monroe ()98&garding H4, the coefficient on

NPV*TC is also positive and significant (p=.014), sugigesthat consumers place a higher

future value on energy-efficient products whenghee concession format is a tax credit.
[TABLE 3]

While our NPV analysis offers a specific and plalesprocess variable to capture tax-
credit-specific Type 2 cognition (i.e., no othencession format contains a significant
interaction with NPV), we caution against makintgnences given the durability aspect of
NPV.% Further, we note that the design of Experimetibds not accommodate an investigation
of nominal price effects, as our purchase scenémtsired two randomly assigned classes of
products (HVAC systems and household appliancesvtkre both “big ticket” items with
equally high nominal price€.While we define high and low price differentialsapercentage
gap between the net price of energy-efficient daddard products, we cannot confirm from

Experiment 1 whether our observed patterns in aoesuesponse would hold for “little ticket”

% Further, we find in untabulated analyses thatiimability aspect oNPV contributes to a negativiC* DIF* NPV
three-term interaction (p=.023) in a fully crosseddel, without changing the sign or significanceof lower-
order terms. While this three-term interactionds critical to our study (i.e., our theory and btfpeses do not
require the presence of tax credits, high prickeddhtials, and heightened value perceptions iced)) its direction
suggests some degree of cannibalization amongwariorder interactions. In other words, while our
hypothesized two-term interactions all exert sigaifitly positive influence on green purchase inters consistent
with Type 2 thinking, the presence of all three poment variables does not appear to uniformly meeehe
amount of deliberation required. We examine efé&nts in our fully crossed model using a medidit-sulicator
for NPV in place of its continuous measure and find tti@spite the negative three-term coefficient, tHe ce
including all three indicators produces higher pasing likelihoods than those involving only higlicp
differentials or both tax credits and high pric#atientials. We also replace thN®V indicator with our participants’
reportedQUALITY assessments of the green product relative tatéinelard product and find that the fully crossed
TC*DIF*QUALITY interaction is insignificant while the lower-orderms corresponding to our hypotheses remain
qualitatively and quantitatively unchanged.

% Experiment 1 extended an extensive pilot studyutiized commercially posted prices for produspecifically
mentioned in IRC Section 25C (e.g., HVAC systemspad-burning stove, a patio door, and replacement
windows). Using actual prices creates a mechanétafionship between nominal prices and relativeepr
differentials. That is, when nominal prices of stard products are high, so too are price diffeedmthetween
standard and energy-efficient products. Our pést tontained other realistic features such aseél)incentive to
forgo costly socially desirable investment, (2) a falhge of decision options (energy-efficient purchatendard
purchase, and no purchase options), and (3) realdnd effort requirements that structurally cqroesl to our
price concession manipulations (e.g., claimingceedits required more effort on the part of papteits than did
claiming price discounts) that were excluded frown éxperiments reported in this study in ordeiirtg#sfy our
design. In spite of these differences, we notergmilts from the pilot study are largely consisteith those
reported here.
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tax-incentivized items (e.g., replacement windowd patio doors), where incentives and price
differentials of similar proportions manifest in altmominal values. We also cannot confirm
whether other design choices from Experiment 1 (atdizing actual brand names, requiring
round-by-round cost savings, durability, qualitydanvironmental perception assessments)
impact our main results. As such, to test the stiess of our findings and to explore more
detailed causation possibilities, we design a sgpaxperiment.
Experiment 2 Design and Participants

In our second experiment, we utilize a 3 x 2 xgeaed-measures survey design, with
price concession (tax credits, discounts, and redinet pricing), relative price differentials
between green and standard products (high versudifterential), and nominal pricing levels
for each product (relatively high versus relativiely) as manipulated independent factors. One
hundred and forty-seven participants from MBA cesrat a large private university in the U.S.
Northeast were asked to play the part of a homepimneeed of home upgrades and rep&irs.
As expected, our Experiment 2 participants are geufaverage age of 27 years), report a lower
proportion of home ownership (18%), and have lesskwexperience (average of 4 years)
compared to our Experiment 1 participants. Howesienjlar to Experiment 1, our Experiment 2
participants report favorable environmental atésidaverage 5.63 on a 7-point scale) and a high
level of effort on the experimental task (averag8€3 on a 101-point scale). Descriptive
statistics for our participants are presented ibld 4.

[TABLE 4]
Participants took part in the survey via Qualtrioseach of the twelve decision exercises

corresponding to our revised design, participargseviold that a home-related purchase was

ZExperiment 2 participants received a travel muduidiag their university's logo in exchange for thigioughtful
participation. IRB approval was obtained from thstitutions where experiments were conducted.
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required and they were presented with an energgtait product option and a standard product
alternative. Participants were then asked to indit@ probability on a 101-point scale that they
would select the green product (our primary depenhdariable). In roughly half of our online
instruments, labels were switched for both high lamdnominally-priced products to control for
potentially disparate consumer attitudes towardselgcted (and generically-labeled) products
and to control for minor variations in nominal pnig which were purposely implemented to
avoid monotony and demand effects. For exampleldadtescribing appliances for the high
nominal price decision scenarios presented toitkehalf of our participant pool were changed
to describe heating and air systems for the sehaliaf our participants, and vice versa. We
similarly switched label descriptions for replacee&indows and patio doors in our low
nominal price scenarios. Example scenarios ataded in Appendix 2.
Experiment 2 Results

Figure 2 provides visual results of reported gneeduct purchase likelihoods for the tax
credit, discount, and reduced-net-pricing condgiahhigh and low price differentials. We find
visual evidence that discounts induce higher pusicigalevels than net pricing (consistent with
Thaler (1985)), but untabulated pairwise comparsoows this difference is not significant. Tax
credits have a visual slope difference relativalternative purchase inducements and
untabulated pairwise comparison confirms that taxlits induce fewer energy-efficient
purchases than alternative conditions in both lelative and nominal price settings (p< .01).
Except for a marginally significant difference beem tax credits and sales discounts in the high
nominal price setting, remaining pairwise comparssbetween inducement conditions at both
relative and nominal price differences are insigaiiit. We explore the net effect of these

marginal differences below.
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[FIGURE 2]

Table 5 presents the results of our comprehensialysis for two estimation models.
The dependent variable is the reported likelihobsletecting the green product on a 101-point
scale GREEN_LIKE) and we use Restricted Maximum Likelihood Analysisnodel the
responsé® Model D employs indicator variables for both egjtlpurchase inducements (i.e.,
discounts and tax credits relative to the baseletepricing group), while Model E collapses
discounts and reduced net pricing into a singleigia order to focus on multiple interactions
involving tax credits®®

[TABLE 5]

We observe consistent results regarding controalbas common to both models.
Specifically, neither gendeMALE, p=.239 in both models) nor home ownersiH®OME,
p=.443 in both models) has a significant impacgoeen investment while higher levels of
environmental preferenc&flV_IMP, p<.001 in both models) significantly increase the
likelihood of making an energy-efficient productrpliase’™® As previously noted, we explicitly
control for nominal pricingRRICE, p=.136 in Model D, p=.004 in Model E) in Experime
and find a negative effect that is significant ilodiél E, suggesting that participants are less
likely to select energy-efficient products whenahbge product prices increase. We find this

sensible given that the energy-efficient produehpum is nominally larger when nominal

28 Restricted maximum likelihood analysis is necesar Experiment 1 and appropriate for both experits; as
such, we use maximum likelihood for consistency.

2 We note that the Pseud8fBr Experiment 2 is markedly lower than for Expegimh 1. The exclusion of round-
by-round variables (e.g., cost savings, durabittympare Appendices 1 and 2) explains the differertwe
remove round-by-round variables from ExperimentKing the model comparable to Experiment 2’s dgsigur
Pseudo Rbecomes comparable to Experiment 2 (.06 vs. .0dportantly, removing these variables from
Experiment 1's analysis does not affect our primafgrences (i.e., H1 and H2 are still supported).

% participants’ environmental preferences averagé8 n a 7-point Likert scale. In the interest afgimony for
participants, we captueNV_IMP using the single Likert-scale question that exbibbthe most varied responses in
our untabulated pilot test (“How important do ybink it is for people to use energy-efficient protiin their
homes?”). In contrast, our pilot test used a sixsjon factor (Cronbach’s alpha = .76) taken pllytfeom the 1999
European Values Study.
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prices are high, driven by a consistent 33% (3%eprremium over standard products in the
high (low) relative price manipulation.

As in Experiment 1, high price differentialdIF) produce highly significant and
negative effects in both models (p<.001), suppgrtire intuitive notion that green product
purchases are less likely when they are markedhgmmopensive than standard products.
Consistent with H1, the negative coefficientTd (p<.001) suggests that tax credits are less
effective than net pricing (Model D) and both naem-tredit conditions (Model E) at inducing
green investment when price differentials are I@ansistent with H2, the significantly positive
coefficient on the interactiohC*DIF (p<.01 in Models D and E) indicates that tax dsedi
become relatively more effective as price diffei@stbetween energy-efficient and standard
products increase. As in Experiment 1, this effectot present with respect to the
DISCOUNT*DIF interaction (p=.240), suggesting that higher pditerentials have no
incremental impact on green investment when distsoarre the incentive format.

Finally, we note minimal change between Models B Brand few incremental effects
on energy-efficient purchases stemming from outiexgontrol over nominal price levels.
That said, th@C*PRICE interaction produces a significant and positivefttoient in Model E
(p=.040), when our discount and reduced net pricorgditions are collapsedlthough not
hypothesized and not robust to both models, wedorde evidence that decision makers
incentivized by tax credits are more likely to makeen investments in “high stakes” choices
(e.g., a $1,000 after-tax, energy-efficient prodiscta $600 standard product) relative to “low

stakes” choices ($100 vs. $60).

31 As shown in Table 4, the majority of Experimergiatticipants are non-homeowners. In untabulatedyaes, we
replicate the analyses shown in Table 5 exclusivaljhnomeowner participants and obtained qualitbtisad
guantitatively similar results.
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Although numerous differences between Experimemtsdl2 exist (participant
background, generic vs. specific purchase optipresence vs. absence of round-by-round
control variables), our findings once again sugtfest tax credits are most effective when green
products are appreciably more expensive than stdradt@rnative products. While our main
findings (H1 and H2) appear quite robust, we soaglditional insight into the process
underlying these observed outcomes by asking Exyeti 2 participants a series of questions
after all 12 product selections were made. Our tiues included participants’ self-assessed
effort on the task (a proxy for Type 2 cognitios)veell as their views on trusting the
government, the appropriateness of tax incentaed,how energy-efficient products affect their
societal status (Griskevicius et al. 2010). Nontheke variables have significant main or two-
way interactive effects when added to the anabfstsvn in Model E (Table 5).

We further explored a median split design for gaat-experiment variable and re-
perform the analysis shown in Model E. While ouinmasults are robust across various median
splits, we detect no evidence that high vs. lowegoment trust, beliefs that tax incentives are
appropriate, or views about the social status eéginvestment help explain our findings. We
find weak evidence consistent with Type 2 cognitioiving our tax-related findings (the
coefficient onTC*DIF is highly significant in the high-effort split, bldses significance (p =
.102) in the low-effort median split); however, additional questioning was largely unable to

successfully identify more specific drivers of thehavior we observe.

V. SUMMARY AND DISCUSSION

Governments at all levels frequently incentivizeially desirable behavior through tax

policy. For example, each year, the U.S. federaegument forgoes billions of dollars in tax
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revenue via consumer-directed tax credits in aorefb encourage programs such as energy
conservation. Unfortunately, little is known abdlg overall efficacy of these programs and, to
our knowledge, prior research has neither investythe relative effectiveness of existing
programs nor how to make existing programs morecéffe. Our study investigates a primitive
guestion related to tax incentive programs: how as@hsumer-directed tax credits encourage the
purchasing behaviors they are designed to motiVeieecreate a series of experiments to test the
prediction that the effectiveness of tax creditpriomoting energy-efficient purchases is
positively related to the price differential betwmaacentivized and standard products.

While our experiments vary in terms of complexggyticipant incentives, and
participant experience level, our results are rbbasoss experimental settings. We consistently
find that tax credits aress likely to motivate energy-efficient product purchasesmwéeergy-
efficient products are only slightly more expendivan standard products. In these settings,
equal-sized price discounts and net pricing doreite credits as a means to encourage green
investment. In contrast, when energy-efficient picid are markedly more expensive than
standard products, tax credits become a relateféctive means to induce desired purchasing
behavior. We provide evidence that tax credits bexeelatively effective because the tax
context interacts with cognitive processing in mswhat idiosyncratic manner — tax credits
appear to trigger future value considerations feeg products in a manner that is not observed
for alternative purchasing inducements.

Standard notes of caution are warranted when irgeng our experimental results (Falk
and Heckman 2009); however, the controlled vanasffiorded by experimentation overcomes
data interpretation problems inherent to economaitnalysis of tax incentives in the natural

world (Hanlon and Heitzman 2010). As a specifcifation of this study, we investigate only
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consumer-directed energy-efficient tax creditstegldo IRC Section 25C and compare
simplified tax credits to generic marketing altéiveas in the form of price discounts and rebates.
We note that green investment has unique appeati(viand Moser 2015; Katzev and Johnson
1984; Scott 1977) and the format of taxation carehamexpected results on decision makers
(Blanthorne and Roberts 2015). Whether similarlteswould obtain in settings investigating
alternative government inducements such as taxatieds, alternative government programs
such as educational tax credits, non-U.S. tax syster using more sophisticated marketing
efforts is left for future research.

With limitations acknowledged, to the extent owsults generalize, policymakers should
reconsider the administrative mechanisms useddousage consumption of socially desirable
products as their price premiums decline over ti&pecifically, our findings suggest that
traditional tax credits administered to individtepayers might be the most effective choice
during relatively early adoption periods when pmpecemiums are large, but alternative
inducements may become more effective as priceipmasdecline. In general, documenting
systematic psychological responses to tax incengeuld help inform and improve future tax
policy.

We believe our findings offer interesting avenumsfliture research. Like prior studies
(e.g., Ayers et al. 1999; Blanthorne and Roberib280obek et al. 2007; Falsetta et al. 2013),
we document that tax-related stimuli can affectn@ooic behavior in important ways; however,
future research might more specifically identifg tmderlying mental cause of the behavior
observed in this study. For example, future reseeotld explore “hard-wired” brain activity as
individuals respond to tax-related versus altewegpurchase inducements using tools from

neuroscience (Dickhaut et al. 2010). In additiatyfe research could more fully explore
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alternative administrative offering methods.

Specifically, our discount, rebate, and net priaogditions offer best-case scenarios for
individuals if tax credits were given to intermeuks (retailers or wholesalers) who then passed
the entire subsidy on to individuals. While ourules suggest central taxpayers might be an
effective choice when incentivized items have reédy small price premiums, such a
conclusion is likely premature. As Goolsbee (199&gs, suppliers retain between 35% and
70% of investment subsidies by adjusting pricesargw To the extent that centralized
taxpayers limit the amount of government subsidy teaches end users, consumer-directed tax
credits are an appealing means to incentivizedetkbehavior. In sum, the tradeoff between

inducement effectiveness, administrative costs,ag@hcy costs requires additional research.
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Appendix 1
Experiment 1: Example Decision Scenario

Tax Credit / High Price Differential Condition
Suppose you wish to purchase a rimating and air system made by Carrier.
Two options are available.

Option 1: You can purchase an energy-efficient €aheating and air system for a gross retail poice
$8,500. Fortunately, this item qualifies forffederal incometax credit. The tax credit will reduce your
year-end tax payment [$1,000, resulting in a net out-of-pocket cost®¥,500.

Option 2: You can purchase a standard Carrieringaid air system f@#5,625.
Please answer the following questions about tl@aago.
| WILL purchase Option 1. <Likert Scalefrom1 (Very Unlikely) to 7 (Very Likely)>

Option 1isahigher quality product than <Likert Scalefrom1 (Very Unlikely) to 7 (Very Likely)>
Option 2.

Option 1isbetter for theenvironment than  <Likert Scale from 1 (Very Unlikely) to 7 (Very Likely)>
Option 2.

Compared to Option 2, Option 1 will reduce <Likert Scalefrom1 (Very Unlikely) to 7 (Very Likely)>
my utility bills by morethan $50 each year.

Compared to Option 2, Option 1 will reduce <Likert Scalefrom 1 (Very Unlikely) to 7 (Very Likely)>
my utility bills by morethan $150 each year.

Compared to Option 2, Option 1 will reduce <Likert Scalefrom 1 (Very Unlikely) to 7 (Very Likely)>
my utility bills by morethan $250 each year.

Option 1 will last morethan 5 years. <Likert Scalefrom1 (Very Unlikely) to 7 (Very Likely)>
Option 1 will last morethan 10 years. <Likert Scalefrom1 (Very Unlikely) to 7 (Very Likely)>

The Option 1 product will last longer than  <Likert Scalefrom 1 (Very Unlikely) to 7 (Very Likely)>
the Option 2 product.
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Appendix 2
Experiment 2: Example Decision Scenarios

Net Pricing / High Price Differential / Low Nominal Price Condition

In each decision option, please do your best tortephat you would actually do, even if the follogi
situation requires "hypothetical thinking."

You must purchaseraplacement window for your home.

Two options are available.

Option 1: You can purchase an energy-efficient wimdor a retail price 0$270.
Option 2: You can purchase a standard window fetail price of$189.

Although the standard window (Option 2) does noeni@ption 1's energy efficiency standards, both
options look identical and are expected to havévetgnt durability.

What isthelikelihood that you would purchase <Scale from O to 100, Default Position = 50>
Option 1?

Tax Credit / Low Price Differential / High Nominal Price Condition

Please do your best to put yourself in an “acteaigion” mindset and report what you would do.
You must purchase a ndweating and air system for your home.

Two options are available.

Option 1: You can purchase an energy-efficientihgatnd air system for a gross retail price of
$8,485. Fortunately, this item qualifies forffederal incometax credit. The tax credit will reduce your
year-end tax payment I8700, resulting in a net out-of-pocket cost®,785.

Option 2: You can purchase a standard heating iasgstem for$7,551.

Although the standard heating and air system (@@)odoes not meet Option 1's energy efficiency
standards, both options look identical and are ebgoeto have equivalent durability.

What isthelikelihood that you would purchase <Scale from O to 100, Default Position = 50>
Option 1?
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Figure 1: Experiment 1 Reported Likelihoods of Green Purchase Decisions
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Note: Green (Energy-Efficient) Purchase Likelihood on yhaxis represents the participant reported lilaithon a
7-point Likert scale of purchasing a featured epefficient product rather than a standard altéveatPrice
differentials reported on the x-axis reflect theesof the price premium for the featured energicigfit product
compared to a standard alternative.
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Figure 2: Experiment 2 Reported Likelihoods of Green Purchase Decisions
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Tablel
Participant Demographic Information
Experiment 1 (N=300 Homeowners, Ages 25 and Up)

Males 138 (46%)
Females 162 (54%)
Average Age (in years) 50.98
Average Work Experience (in years) 22.86
Previously Replaced Home Appliances 273 (91%)
Previously Made Major Home Improvemefits 234 (78%)
Average Environmental Preferences (7-point sBale) 4.71
Average Self-Reported Effort (101-point scdle) 91.44
Average Minutes to Complete Experiment 18.96

? Reflects number of participants who responded™@she question “Have you ever made major improgats to
your home (e.g., new heating and air system, meiofdows, etc.)?”

®Reflects the average participant response to thstigin “How important do you think it is for peofieuse
energy-efficient products in their homes?” on aompLikert scale.

¢ Participants were asked to select a value frofiNG,(I ended up rushing through my responses”)@0 1
(“Absolutely, | thought about each decision”) foetquestion “Were you able to think independeriblyua each of
the 8 purchasing options in this study? (Note: ryesponse to this question cannot harm you — weianply
looking for honesty.)”

37



Table?2

Restricted Maximum Likelihood Analysisfor Utility Constructsin Experiment 1

Model A: Tax credits, rebates, and Model B: Tax credits, rebates, and
discounts compared to control group (net| discounts compared to control group (net
pricing). Cost savings used as utility pricing). Durability used as utility
construct. construct.
Parameter Std. t-stat p-value Parameter Std. t-stat  p-value
Estimate  Error Estimate Error

INTERCEPT 1.37 0.24 5.66 <.001 1.51 0.21 7.21 <.001

DISC -0.33 0.25 -1.34 .180 -0.17 0.19 -0.86 .390

REBATE -0.72 0.25 -2.89 .004 -0.49 0.20 -2.44 .015

TC -1.10 0.25 -4.47 <.001 -0.88 0.20 -4.47 <001

DIF -1.69 0.19 -9.10 <.001 -2.34 0.15 -15.35 <.001

HVAC 0.15 0.05 3.04 .003 0.15 0.05 2.96 .003

ENV_PROD 0.25 0.03 7.64 <.001 0.25 0.03 7.82 <.001

QUALITY 0.32 0.03 10.36 <.001 0.32 0.03 10.29 <.001

(O 0.05 0.02 3.24 .001 0.09 0.01 7.22 <.001

DURA 0.06 0.03 1.88 .061 -0.09 0.04 -2.10 .036

DISC*DIF 0.19 0.13 1.46 144 0.16 0.12 1.26 .207

REBATE*DIF 0.36 0.13 2.85 .005 0.33 0.12 2.67 .007

TC*DIF 0.58 0.13 4.55 <.001 0.56 0.12 451 <.001

CS'DIC 0.02 0.02 1.04 297 - - - -

CS*REBATE 0.03 0.02 1.70 .089 - - - -

Cs*TC 0.04 0.02 2.42 .016 - - - -

CS*DIF 0.02 0.01 2.07 .039 - - - -

DURA*DISC - - - - 0.02 0.04 0.51 .613

DURA*REBATE - - - - 0.04 0.04 0.98 327

DURA*TC - - - - 0.07 0.04 1.90 .057

DURA*DIF - - - - 0.22 0.03 8.03 <.001

Sample Size 300 300

AIC 7,772.6 7,708.8

Pseudo R 0.146 0.153

GREEN =the dependent variable, participant self-repolitediihood on a 7-point Likert scale of choosing tenergy-
efficient product option in a given decision scémar

DISC =indicator variable taking the value 1 if the peigant was presented a discount as an incentigarchase
the energy-efficient product;

REBATE = indicator variable taking the value 1 if the peigant was presented a rebate as an incentiverthase
the energy-efficient product;

TC =indicator variable taking the value 1 if the peigant was presented a tax credit as an incerndipeitchase
the energy-efficient product;

DIF = indicator variable taking the value 1 if the peigant was presented with an energy-efficient pcodu
offered at a large premium over the standard pripduc

HVAC = indicator variable taking the value 1 if the protiwas a heating and air system and 0 for household
appliances;

ENV_PROD =7-point Likert scale response to the to the statdrthat the energy-efficient product is bettertfar
environment than the standard option, with higledues indicating more likely;

QUALITY =7-point Likert scale response to the statementtheenergy-efficient product is of higher quatitan the
standard option, with higher values indicating mideely;

Cs = average likelihood ratings of 3 questions regardimgexpected reduction in utility bills that woulsult
from buying the environmentally friendly option (@@pared to the standard option, the energy-efficien
option with reduce my utility bills by more than®$150/$250 each year”); and

DURA = average likelihood rating of product longevity oferand 10-year lifespans.
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Table3
Restricted Maximum Likelihood Analysisfor NPV in Experiment 1

Model C: Tax credits, rebates, and discounts comparedrttya group
(net pricing). NPV used as utility construct.

Parameter Estimate Std. Error t-stat p-value

INTERCEPT 1.7398 0.1819 9.56 <.001

DISC -0.1996 0.1543 -1.29 .196

REBATE -0.4888 0.1550 -3.15 .002

TC -0.8656 0.1530 -5.66 <.001

DIF -1.8337 0.1246 -14.71 <.001

HVAC 0.1427 0.0499 2.86 .005

ENV_PROD 0.3047 0.0306 9.95 <.001

QUALITY 0.3460 0.0293 11.80 <.001

NPV 0.0012 0.0005 2.32 .021

DISC*DIF 0.1873 0.1257 1.49 137

REBATE*DIF 0.3521 0.1257 2.80 .005

TC*DIF 0.5818 0.1257 4.63 <.001

NPV*DISC 0.0004 0.0005 0.75 451

NPV*REBATE 0.0006 0.0005 1.21 .226

NPV*TC 0.0013 0.0005 2.46 .014

NPV*DIF 0.0020 0.0004 5.44 <.001

Sample Size 300

AIC 7,783.6

Pseudo R 0.144

GREEN =the dependent variable, participant self-repolitedihood on a 7-point Likert scale of choosing tbnergy-efficient
product option in a given decision scenario;

DISC =indicator variable taking the value 1 if the peigant was presented a discount as an incentipartthase the
energy-efficient product;

REBATE = indicator variable taking the value 1 if the peigant was presented a rebate as an incentiverthgse the energy-
efficient product;

TC =indicator variable taking the value 1 if the peaigant was presented a tax credit as an incerdipeitchase the
energy-efficient product;

DIF = indicator variable taking the value 1 if the peigant was presented with an energy-efficient pcodiffered at a
large premium over the standard product;

HVAC = indicator variable taking the value 1 if the protiwas a heating and air system and 0 for housetpgtiances;

ENV_PROD =7-point Likert scale response to the to the statdrthat the energy-efficient product is bettertf@ environment
than the standard option, with higher values intitigamore likely;

QUALITY =7-point Likert scale response to the statemerntthieaenergy-efficient product is of higher quatityan the standard
option, with higher values indicating more likely;
NPV = the average of the minimum and maximum partidipasessments of expected net present value a@fjeafficient

investment, implied by the product of a participsuassessed likelihoods of cost savings and praiuetbility. All
assessments of cost savingS)(and product durabilityl{URA) were made on a 7-point Likert scale as shown in
Table 2 and Appendix 1.
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Table4
Participant Demogr aphic Information
Experiment 2 (N=147 MBA Students)

Males 91 (62%)
Females 56 (38%)
Average Age (in years) 26.50
Average Work Experience (in years) 4.13
Homeowners 27 (18%)
Average Environmental Preferences (7-point scale) 5.63
Average Self-Reported Effort (101-point scdle) 78.05
Average Minutes to Complete Experiment 19.07

®Reflects the average participant response to thstigun “How important do you think it is for peopiteuse
energy-efficient products in their homes?” on aompLikert scale.

® Participants were asked to select a value frofiNe,(I ended up rushing through my responses”)ao 1
(“Absolutely, | thought about each decision”) foetquestion “Were you able to think independeriblyua each of
the 12 purchasing options in this study? (Noteryesponse to this question cannot harm you — eaianply
looking for honesty.)”
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Table5
Restricted Maximum Likelihood Analysisfor Experiment 2

Mode D: Tax credits and discounts Model E: Tax credits compared to all other
. purchase inducements (discounts and net
compared to control group (net pricing). -
pricing).

Parameter Std. t-statistic p-value| Parameter Std. t-statistic  p-value

Estimate  Error Estimate Error
INTERCEPT 23.5147 9.7008 242 017 23.8107 9.6516 2.47 .015
MALE -3.5275 2.9809 -1.18 .239 -3.5275 2.9809 -1.18 239
ENV_IMP 11.2937 1.6310 6.92 <.001 11.2937 1.6310 6.92 <.001
HOME -2.8659 3.7286 -0.77 443 -2.8659 3.7286 -0.77 443
DISC 0.5918 1.9521 0.30 762 - - - -
TC -8.9337 1.9521 -458 <.001 -9.2296 1.6905 -5.46 <.001
PRICE -2.3878 1.5939 -1.50 .136 -3.2789 1.1270 -2.91 .004
DIF -28.8707 1.5939 -18.11 <.001 -27.5442  1.1270 -24.44 <001
DISC*PRICE -1.7823  2.2541 -0.79 .430 - - - -
TC*PRICE 3.1599 2.2541 1.40 162 4.0510 1.9520 2.08 .040
DISC*DIF 2.6531 2.2541 1.18 .240 - - - -
TC*DIF 7.8469 2.2541 3.48 <.001 6.5204 1.9520 3.34 .001
Sample Size 147 147
Model AlC 15,745.60 15,757.40
Pseudo R? .044 .044

GREEN_LIKE =the dependent variable, participant self-repolitedihood on a 101-point scale of choosing thergpefficient
product option in a given decision scenario;

MALE =indicator variable taking the value 1 for maletjggpants and 0 for female participants;

ENV_IMP =7-point Likert scale response to the question “Hoywortant do you think it is for people to use igye
efficient products in their homes?” Higher valuegicate greater importance;

HOME =indicator variable taking the value 1 if the papant currently or ever owned a home and 0 othsrwi

DISC =indicator variable taking the value 1 if the peigant was presented a discount as an incentiparchase the
energy-efficient product;

TC =indicator variable taking the value 1 if the papant was presented a tax credit as an incerdipaitchase the
energy-efficient product;

PRICE =indicator variable taking the value 1 in caseswigher nominally priced products and O for loweaced
products; and

DIF =indicator variable taking the value 1 if a higlicprdifferential between the energy-efficient atehdard

products was presented to the participant and énathe.
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