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Abstract

Climate change is expected to reduce the productivity of traditional sugar maple forests
across much of the United States, creating challenges for maple syrup producers and mo-
tivating interest in climate adaptation strategies. One potential adaptation strategy is the
diversification of sugarbushes with alternative sap-producing tree species such as birch and
beech. However, the market viability of these products depends on consumer acceptance.

This study examines consumer willingness to pay (WTP) for diversified syrup blends
and evaluates whether climate-related information influences purchasing behavior. Using a
Becker-DeGroot-Marschak (BDM) experimental auction, 191 participants submitted bids for
pure maple syrup, a maple-birch blend, and a maple-birch-beech blend across three rounds:
a blind tasting round, a composition disclosure round, and an information treatment round.
Participants were randomly assigned to either a neutral control, a forest diversification treat-
ment, or a place-based climate information treatment.

Results indicate that consumers generally preferred products more closely resembling
traditional maple syrup, with pure maple syrup receiving the highest bids and maple-birch-
beech blends receiving the lowest. Revealing syrup composition significantly increased bids
relative to blind tasting, while the climate-related information treatments did not signifi-
cantly affect willingness to pay. Regression results further suggest that taste preferences
were the strongest and most consistent predictor of bidding behavior. These findings indi-
cate that consumer acceptance of diversified syrup products is driven primarily by sensory
characteristics rather than climate-related messaging, highlighting the importance of product

quality in the successful commercialization of climate-adapted food products.



1 INTRODUCTION

1.1 Climate Change Communication

Traditionally, policymakers mainly focused on climate mitigation measures, but as the grow-
ing pressures of climate change become more apparent, climate adaptation options are be-
coming increasingly attractive (Brack, 2019; Huq et al., 2006). While specialized policymak-
ers may be aware of this shift, the general public often is not. This disconnect matters as
public support drives climate policy measures, and public action may dictate how impactful
certain policies are (Whitmarsh et al., 2012). The rationale behind this disconnect lies with
how the average person perceives climate change- its impacts are uncertain (Gifford, 2008;
Lorenzoni et al., 2007; Mehta et al., 2019; Nisbet, 2009; Visschers, 2018), largely imper-
ceptible (Lorenzoni et al., 2007; Nisbet, 2009; Reser et al., 2014), and are a distant threat
(Carmi & Kimhi, 2015; Lorenzoni et al., 2007; Van Der Linden et al., 2015). Ultimately,
these factors, as well as general moral disengagement, may be leading the public to gen-
eral disengagement with the current state of climate and its policy measures (Peeters et al.,
2019).

Public disengagement with climate change messaging is growing. In 2023, 51% of Ameri-
cans stated they heard about global warming in the media once a month or more frequently,
that percentage dropped to 39% in 2025 (Leiserowitz et al., 2024; Leiserowitz et al., 2026).
As human influence continues to warm the atmosphere (IPCC, 2023), this growing dis-
engagement with climate messaging is alarming. In order to optimize engagement with
climate change communication, the execution of said communication is crucial. Framing is a
key component of climate messaging, dictating how messaging is perceived and understood
(McEvoy et al., 2013). One effective ‘frame’ is geographical identity, which highlights how

pro-environmental behavior may result in social and psychological benefits, ultimately lead-



ing to the protection of one’s geographical identity (Sapiains et al., 2016). Communicating
climate adaptation measures using geographical framing, also commonly referred to as place-
based framing, is an effective way to increase engagement with climate change (Scannell &
Gifford, 2013). This paper specifically looks at the effectiveness of utilizing place-based

framing for climate adaptation messages, henceforth referred to as ‘place-based messaging’.

1.2 Forest Diversification and Maple

Climate change is already negatively impacting forest systems by increasing the frequency
and intensity of fires (Flannigan et al., 2009; Pausas & Keeley, 2021), droughts (Brando et
al., 2019; Pausas & Keely, 2021), insect infestations (Pureswaran et al., 2018; Ramsfield et
al., 2016), and by modifying snow and ice patterns (Callaghan & Johansson, 2021). Under
future climate projections, climate change is also expected to increase forest disease and
pathogen disturbances (Sturrock et al., 2011). Diversifying tree species composition is one
of the more promising adaptation methods to increase climate resilience in a forest system
(Messier et al., 2022). Increasing climate resilience is also pertinent to maple forest systems
due to maple trees’ dependence on free-thaw cycles to produce sap (Marvin & Erikson, 1956),
rendering them uniquely impacted by climate-driven temperature fluctuations.

Of the roughly 132 species of maple, thirteen are native to North America. Sugar Maple
(Acer saccharum) and Black Maple (Acer nigrum) are the favored species for syrup pro-
duction due to their high sugar content (Perkins et al., 2022). Maple sugaring production
stretches from eastern Canada to the United States Northeast, Midwest, and Southeast
(Murphy et al., 2012). These productions have significant and deep cultural ties throughout
all North America (Hinrichs, 1998; Whitney & Upmeyer, 2004). In fact, the only two coun-
tries that produce maple syrup at a commercial scale are the United States and Canada,
with Canada accounting for almost three-fourths of the world’s total maple syrup produc-

tion (Agriculture and Agri-Food Canada, 2025). Although production in Canada outpaces



production in the United States, the United States per capita consumption of maple syrup
has grown by 155% from 1975 to 2009, indicating an increase in demand (Farrell & Chabot,
2012).

While demand for maple syrup rises, producers are already facing climate-related risks
that threaten sap yield if current production systems remain (Duchesne & Houle, 2014;
Rapp et al., 2019; Skinner et al., 2010). One way to build climate resiliency in forest systems
is by shifting away from monocultures and introducing alternative or novel species into
the farmstand. This paper proposes diversification by integrating alternative sap-producing
species into maple sugarbushes. Alder, basswood, beech, birch, hophornbeam, sycamore, and
walnut are all naturally occurring tree species that also have the capability of being tapped
for sap, and when integrated with maple trees, have the capability of increasing climate
resiliency. Specifically, this paper focuses on American beech (Fagus grandifolia), yellow
birch (Betula alleghaniensis), and paper birch (Betula papyrifera). Birch and beech syrup
are already readily available for consumers on the market yet are generally less known than
maple syrup making them optimal to assess consumer willingness to pay. Further American
beech, yellow birch, and sugar maple naturally coexist in northern hardwood stands (Dumont
et al., 2023; Nelson & Wagner, 2014), making them attractive options for maple sugarbush
diversification as these species have already proven they can coexist.

Increased climate resilience is a public good due to it being non-excludable and non-
rival by nature. When producers are motivated by profit-maximization, their efforts to
diversify may go unrewarded, and with an opportunity cost (Hanley et al., 2012). Although
there is government support available for diversification efforts (i.e. EQIP), these programs
are limited in funding and resources. Thus, consumer preferences may play a critical role
in shaping the adoption of climate adaptation within maple forest stands. Understanding
whether consumers are willing to support diversification is essential for aligning adaptation
efforts with market incentives.

Rossi et al., (2023) found that certain demographics were willing to pay more for agricul-



ture products derived by diversified crop systems, while Wightman et al., (2025) found that
birch and beech syrup are less sweet than maple, indicating a sensory drawback. Given this,
we hypothesize that consumers would be willing to pay for syrup that represents increasing
levels of diversification, even with a sensory drawback. We also hypothesize that place-based
messaging would lessen the impact of this sensory drawback, ultimately increasing consumer
willingness to pay.To test these hypotheses, we conducted an in-person experimental auction
to inform [insert model names here| that describe consumer willingness to pay for a spectrum
of syrup blends. We find that [insert here|. Using this data, we examine current agricultural

policy in Illinois to provide insight into ways to better integrate climate adaptation.



2 LITERATURE REVIEW

2.1 Climate Adaptation and Climate Mitigation

Climate change adaptation and climate change mitigation are both strategies to address
the growing pressures of climate change (Laukkonen et al., 2009). Mitigation focuses on
limiting the amount of anthropogenic greenhouse gases, while adaptation focuses on adjust-
ing systems in response to climatic pressures (Ayers & Dodman, 2010). A key difference
between the two is that mitigation benefits behave as a broader global public good, while
adaptation benefits behave more locally, going only as far as benefiting the country in which
the investment was made (Hasson et al., 2010). While these strategies may appear contra-
dictory, VijayaVenkataRaman et al. (2012) stresses the importance of developing a balance
between the two, especially considering how current policy predominantly focuses on miti-
gation. Due to the underutilization of adaptation climate policies (Pielke, 1998) and given
this papers emphasis on locally targeted place-based messaging, adaptation is of the most
relevance to us. One avenue for the growth of climate change adaptation is through the
private sector. Privately provided adaptation public goods can allow individual actions to
generate community-wide adaptation benefits, as illustrated by how managing vegetation
complexity in coffee plantations can reduce landslide risk and enhance biodiversity at the
landscape scale (Philpott et al., 2008, as discussed in Tompkins & Eakin, 2012). The private
sector also gives rise to climate-adapted products. For example, Danisco develops enzymes
for reduced-water textile washing, effectively adapting to water scarcity (Wong & Schuchard,
2012). In general, climate-adapted products fit into a larger trend of eco-labeling and green
marketing. Fco-labeling signals environmental qualities to consumers, while also guarantee-
ing the truthfulness of such claims (Atkinson and Rosenthal, 2014). Neumayr and Moosauer

(2021) suggest that eco-labels can guide consumers to consider sustainability qualities when



purchasing, and they can provide direction to consumers for determining which products are
more sustainable than others. Providing direction is important, as climate benefits of food
are considered credence attributes, unobservable to consumers without proper information
provisioning (Dahlhausen et al., 2018). Information asymmetry is the driving force behind
credence attributes (Goddard et al., 2013), making eco-labels an effective way to account for
such market failures (Van Amstel et al., 2008; Kotchen, 2013). Further, these labeling and
marketing initiatives encourage the privatization of environmental public goods (Kotchen,
2006), compellingly aligning itself with the main considerations for climate adaptation. Nev-
ertheless, the shortcomings associated with eco-labeling and green marketing suggest room
for improvement: effective labeling is often dictated by a consumer’s attitude toward the
environment (Yokessa & Marette, 2019), labels are only one element of a broader collection
of product information (Caswell & Padberg, 1992; Kolber & Meixner, 2023), and consumers
often exhibit an attitude-behavior gap (Kalafatis et al., 1999; Wessells et al., 1999; Bonini
et al., 2008). Moreover, when looking specifically at food products, adaptations may result
in a change in characteristics, such as their sensory attributes or quality. Ariyawardana et
al. (2018) find that when consumers are presented with a seemingly inferior climate-adapted
food product, they are more likely to substitute or purchase the product less, rather than
purchase as is. This shift in consumer willingness to pay is important as, unlike mitigation,
little research has been conducted on consumer consumption decisions regarding climate
change adaptation for food purchase (Khan et al., 2022; Lim-Camacho et al., 2017). This
paper will add to the little literature currently available on consumer willingness to pay for
climate-adapted food products, functionally informing the agrifood sector on more produc-

tive green marketing strategies.



2.2 Threats and Adaptations to Maple

Maple trees are uniquely reliant on temperature due to their dependence on freeze-thaw cy-
cles to produce sap (Marvin & Erikson, 1956).[9.1] More specifically, ideal sap flow conditions
call for nightly below-freezing temperatures and daily above-freezing temperatures (Maclver
et al., 2006), with maximum and minimum temperatures greatly influencing sap flow (Kim
and Leech, 1985). When these temperatures are swayed by climate variability, a more un-
predictable sap flow season is created (Caughron et al., 2021). For example, climate change
is anticipated to reduce the amount of suitable sap flow days, push tapping season earlier,
and reduce the total amount of sap collected (Duchesne & Louis, 2014; Guilbert et al., 2013;
Rapp et al., 2019; Skinner et al., 2010). Additionally, snow cover influences freeze-thaw
events (Logan et al., 2011), meaning warming weather attributed to climate change may
result in reduced snow cover and consequently increased soil freezing, ultimately damaging
birch and maple ecosystems (Hardy et al., 2001). One especially pertinent potential conse-
quence of climate change on maple sugaring is the reduction of sugar content in sap (Rapp et
al., 2019). Already, maple syrup producers are observing some of these changes. For one, the
majority of producers do in fact believe that sugaring production is closely linked to climate
(Caughron et al., 2021). Ahmed et al. (2019) finds that approximately half of producers
perceive more variability in daytime and nighttime temperatures, and the majority of pro-
ducers report an earlier tapping season each year. Additionally, and more critically, almost
90% of producers state that they have personally felt the negative impacts of climate change
on their productions. However, this slightly counters the findings from Legault et al. (2019),
who finds that only 19% of producers state that climate change has had a negative impact
on tap yield. Regardless, Caughron et al. (2021) find that around half of syrup producers
agree that emerging technology will help them adapt to climate change. Adopting new maple
syrup technologies is one way producers are willing to adapt to climatic pressures. However,

across various projected climate scenarios, the majority of producers state that they would



not change their maple stand management or maple syrup marketing methods (Ahmed et
al., 2023). Legault et al. (2019) expands on this by indicating that failure to adopt adap-
tation techniques and strategies primarily comes from a lack of information, followed by a
lack of technical support and finally a lack of financial means. Failure to alter management
and marketing techniques is concerning, given this paper’s exploration of diversifying stand
composition and marketing techniques to account for alternative tree species. However, this
paper acts as a bridge between consumers and producers, better informing producers on the
extent to which consumers are willing to pay for diversified farm stands and the extent to

which consumers respond to diversification messaging and marketing.

2.3 Forest Diversification

Traditionally, maple trees are grown in monocultures. Although this offers ease of operation
for producers, monocultures may lead to the potential spread of root pathogens and the rapid
development of insect defoliators (Houston et al., 1990). Shifting away from monocultures
by diversifying tree species composition is one of the more promising adaptation methods to
increase climate resilience in a forest system. Increasing forest species diversity may in turn
decrease disturbances to abiotic and biotic stressors, ultimately increasing climate resilience
of the system (Bauhus et al., 2017; Jactel et al., 2018; Macpherson et al., 2017; Messier
et al., 2021; Noss, 2001; Sturrock et al., 2011). Further, there are economic benefits to
diversifying the forest system. Knoke and Seifert (2008) found that mixed stands decreased
financial risk when ecological interactions are considered. Abson et al. (2013) use modern
portfolio theory to outline how diversifying land use reduces producer variance of returns.
In a comprehensive methodological review Hildebrandt and Knoke (2011), found that few
scientific studies specifically looked at the relationship between tree species diversification
with risk diversification. This paper addresses this critical gap in the literature by assessing

the extent to which consumers are willing to pay for tree species diversification to manage



perceived climate change risks. Of the naturally occurring tree species that have the capabil-
ity of being tapped for sap, beech, birch, sycamore, and walnut are currently the only ones
commercially available for purchase. Regarding maple sugarbushes, these alternative syrup-
producing species can be integrated into farmstands to increase climate resilience. These
novel syrups typically fetch much higher prices than traditional maple syrup, offering an
incentive for producers (Gosling, 2023; Hammett, 2023; Moore & Gula, 2021; Pessoa et al.,
2025). However, producers may be initially hesitant to incorporate these species into their
farming practices as they tend to be less marketable (Hof et al., 2017). Yan et al. (2024)
specifically looked at producer’s willingness to diversify and found results that suggest a
non-linear preference for diversification intensity. Specifically, they find that a hypothetical
25% diversification intensity yields the highest adoption likelihood for producers, but higher
intensity values do not grant the same favorability. This paper answers the question of to
what extent are consumers willing to pay a premium for products that represent increasing
levels of forest diversification? With this 25% figure in mind, this paper answers how produc-
ers and consumers can form a concordant opinion on the optimum amount of diversification
in a maple farmstand.

We largely structure this research based on previous research from Khan et al. (2022),
who found that participants who were exposed to forest diversification information regard-
ing maple sugar bushes were willing to pay more than their counterparts who received no
information. They also found that the effect of information on willingness to pay varies by
location, or place. We expand on this research by evaluating different syrups than tested
in Khan et al., (2022), and by looking at syrup blends, instead of pure syrup. Further,
although they find a variation in bidding behavior by location, they don’t specifically look

at place-based messaging.
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2.4 Place-based Messaging

Climate change messaging is often defined by how it is framed, or how people with different
backgrounds make sense of it from their own personal experiences (McEvoy et al., 2013).
When conducting a meta-analysis of climate change framing, Li & Su (2018) defined five
frames: economic, environment and biodiversity, morality, public health, and most relevant
to this paper, geographical identity. Geographical identity framing focuses on how caring for
the environment may result in both social and psychological benefits, ultimately leading to
the protection of one’s geographical identity (Sapiains et al., 2016). Literature on effective
climate change messaging supports this idea. Leiserowitz (2007) suggests that effective
messaging should highlight the local and regional impacts of climate change instead of just
global impacts. Further, Bhattachary et al. (2008) suggest that climate change messaging
may be more productive when messages demonstrate personal relevance. Given this, efficient
climate change messaging should be geographically targeted, otherwise known as place-based
messaging. To fully comprehend place-based messaging, it’s important to understand how
we define place. Across all disciplines and fields, there is no one agreed-upon definition,
but, for our purposes, place is primarily characterized by place attachment, which is the
cognitive and emotional connections between a particular place and an individual person
(Buttell et al., 1979). Gifford (2011) states that a lack of place attachment may consequently
lead to a lack of productive and positive climate attitudes. Conversely, this means we can
assume that having place attachment may lead to having more positive climate attitudes.
Despite this, traditional climate change decision-making often undervalues one’s connection
to place (Adger et al., 2011; Hulme, 2008). Place-based climate messaging has extensively
been explored in the literature. Adams and Gynnild (2013), explored online messaging in
both Texas and Norway to determine how place attachment plays a role in climate change
perceptions. Davis et al. (2014) looked at how place attachment relates to tourism and

climate change in national parks and wildlife refuges. Groulx et al. (2014) examined how
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local perceptions of the bear capital of the world inform place attachment and climate change
adaptation. Khadka et al. (2021) assessed the extent to which place-based climate change
education influenced participant viewpoints. All the above literature suggests, at least to
some degree, that place attachment influences perception of climate change adaptation.
This paper serves to expand on this literature, by being the first experimental auction to
assess place-based climate messaging. More specifically, it serves to answer how place-based

messaging influences consumer willingness to pay for climate-resilient syrup products.

2.5 Environmental Attitudes

The New Ecological Paradigm Scale (NEP) was originally published in 1978 by Dunlap and
Van Liere in response to growing awareness surrounding environmental issues and policy
(Dunlap et al., 2000). The scale was later revised due to criticisms of dated language,
poor internal consistency, and a weak correlation between statements and actual participant
behavior (Anderson, 2012). The revised NEP Scale expanded the coverage of the original
scale, included more response options, and corrected sexist language (Dunlap et al., 2000).
By doing so, internal validity increased. Regardless of the history of the scale, the overall
purpose is to measure ones ‘pro-environmental’ or 'anti-environmental’ orientation using a
series of 5-point Likert scale statements (1=strongly disagree to 5=strongly agree). Dunlap
et al., further explain that the scale includes eight pro-NEP statements and seven anti-
NEP statements. These statements focus on five general ideas: limits to growth (1,6,11),
antianthropocentrism (2,7,12), balance of nature (3,8,13), human exceptionalism (4,9,14),
and the likelihood of an ecocrisis (5,10,15).

For our purposes, the NEP scale is used to generate participants environmental attitude
on a scale of 15-75. A median score of 45 indicates a neutral attitude, a score greater than 45
indicates a more positive environmental attitude, and a score less than 45 indicates a more

anti-environmental attitude (Varade et al., 2022). Essentially, higher values indicate a more
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positive pro-environmental orientation and vice versa. Utilizing the NEP scale is common

to control for participants environmental viewpoints for green good experimental auctions

(Allocchio & Baillon, 2021; Khan et al., 2022; Vecchio & Annunziata, 2015).

Table I. Revised NEP Statements

10.

11.

12.

13.

14.

. We are approaching the limit of the number of people the Earth can support.

Humans have the right to modify the natural environment to suit their needs.

. When humans interfere with nature it often produces disastrous consequences.

Human ingenuity will ensure that we do not make the Earth unlivable.

Humans are seriously abusing the environment.

The Earth has plenty of natural resources if we just learn how to develop them.

Plants and animals have as much right as humans to exist.

The balance of nature is strong enough to cope with the impacts of modern industrial

nations.

Despite our special abilities, humans are still subject to the laws of nature.

The so-called “ecological crisis” facing humankind has been greatly exaggerated.

The Earth is like a spaceship with very limited room and resources.

Humans were meant to rule over the rest of nature.

The balance of nature is very delicate and easily upset.

Humans will eventually learn enough about how nature works to be able to control
it.
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15. If things continue on their present course, we will soon experience a major ecological

catastrophe.

2.6 Social Desirability Bias

Grimm (2010) defines social desirability bias (SDB) as “the tendency of research subjects to
choose responses they believe are more socially desirable or acceptable rather than choosing
responses that are reflective of their true thoughts or feelings.” She expands on this definition
by explaining that demand effects give rise to SDB, and that the bias is especially prevalent
when discussing issues related to the environment. Additionally, SDB only influences norma-
tive motivation, not personal motivation (Fisher, 1993), which is a point especially pertinent
to us as our syrup blends are being tested for climate resiliency, a normative attribute.
Although we already reduce SDB through avoiding surveys and personal attributes, the
Marlowe-Crowne Social Desirability Scale (MCSDB) is also widely used to correct for SDB
(Grimm, 2010; Lusk & Norwood, 2006). Although intended to encompass 33 statements,
a 13-statement modified version of the scale is suggested as viable by Reynolds (1982).
Although much shorter, the revised scale has comparable levels of reliability to the original
scale. On this scale, participants respond either "True’ or 'False’ on each statement. Higher

scores represent a stronger need for social approval (Nurumov et al., 2022).

Table II. Marlowe-Crowne Social Desirability Bias Scale - Short Form

1. It is sometimes hard for me to go on with my work if I am not encouraged.

2. I sometimes feel resentful when I don’t get my way.
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10.

11.

12.

13.

On a few occasions, I have given up doing something because I thought too little of

my ability.

There have been times when I felt like rebelling against people in authority even

though I knew they were right.

No matter who I'm talking to, I'm always a good listener.

There have been occasions when I took advantage of someone.

I'm always willing to admit it when I make a mistake.

I sometimes try to get even rather than forgive and forget.

I am always courteous, even to people who are disagreeable.

I have never been irked when people expressed ideas very different from my own.

There have been times when I was quite jealous of the good fortune of others.

I am sometimes irritated by people who ask favors of me.

I have never deliberately said something that hurt someone’s feelings.
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3 METHODS

3.1 Auction Mechanism

Experimental auctions have grown in popularity for assessing consumer willingness to pay
for a multitude of reasons. For one, auctions incentivize participants to think about, and
ultimately state what they truly want, as there are real economic consequences otherwise.
Further, they are relatively straightforward as each individual’s submitted bid should be
identical to their value of said good (Lusk & Shogren, 2007). This experiment utilizes the
Becker-DeGroot-Marshak (BDM) mechanism to elicit consumer WTP (Becker, DeGroot, and
Marschak, 1964). With this mechanism, participants are asked to place a bid on a product or
good. Next, a random price is drawn to compare to participants’ bid. If the participants bid
is higher than the randomly drawn price, they ‘win’ the auction and purchase the product or
good at the randomly drawn price. If the participants’ bid is lower or equal to the randomly
drawn price, the participant does not purchase the good and they receive the full amount of
the endowment. In our study, we limit the minimum and maximum values participants are
allowed to bid between $0 and $15. This allowed for bidding transactions to be covered by
endowment. Participants were asked to bid between $0 and $15 for a bottle of syrup across
three rounds. However, the auction was only binding for one of the bids, meaning the most
participants could purchase is one bottle using $15 in cash endowed to them at the start of
the experiment. The binding auction was randomly selected. At the end of the experiment,
participants’ bids were compared to the randomly generated price. While this experiment
utilizes the BDM mechanism, there are other experimental auction mechanisms we could
have utilized. The two most popular experimental auctions are the Vickrey mechanism and
the BDM mechanism (Noussair et al., 2004). Both mechanisms are widely used since they

are largely regarded as being incentive-compatible (Lusk et al., 2004; Noussair et al., 2004).
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By design, a Vickrey auction requires simultaneous multiple bidders, while a BDM auction is
best suited for individual elicitation. Practically, a BDM mechanism avoids incurring costs
from recruiting multiple simultaneous bidders. Another benefit of the BDM mechanism is
it avoids competitive bidding behavior that is introduced through the inclusion of a second
player (Newton-Fenner, 2023). Brebner and Sonnemans (2018), further explain that BDM
mechanisms are precise even with little effort on the participants end. Moreover, BDM
auctions are common when assessing consumer preferences for food products, especially
when tasting is required (Demont and Ndour, 2015; Shi et al., 2013; Amato et al., 2017;

Bougherara and Combris, 2009).

3.2 Treatment Exposure

Experimental auctions are commonly implemented using either between-subject or within-
subject designs. In a between-subject design, participants are exposed to only one treatment
condition, whereas in a within-subject design participants are exposed to multiple treat-
ments (Charness et al., 2012). While between-subject designs are often preferred because
they require fewer identifying assumptions, within-subject designs generally provide greater
statistical efficiency and power by exploiting repeated observations from the same individual
(Bellemare et al., 2014).

The present study employs a mixed-subject design that combines elements of both ap-
proaches. Participants submitted bids for three syrup blends across multiple auction stages,
generating repeated observations while also allowing for comparisons across information
treatments. Mixed-subject designs can improve estimate precision and statistical power rela-
tive to purely between-subject approaches, while avoiding some of the limitations associated
with fully within-subject designs (Drichoutis et al., 2025).

Because statistical power is often overlooked in experimental auction research (Bellemare

et al., 2014; Zhang Ortmann, 2013), a power analysis was conducted to assess the sample
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size required for the study. Following Kupper and Hafner (1989), Diggle et al. (2002), and
Liu and Wu (2005), the minimum sample size per treatment group for a repeated-measures

design is given by

2 (51-ap2+ 21-5)" (14 (M = 1)p)
M ()’

(o

n =

where M denotes the number of repeated measurements, p is the within-subject correla-
tion among repeated observations, and (1o — p1)/0 is the standardized effect size. Assuming
a = 0.05 and power of 1 — = 0.80, the corresponding critical values are z;_,/> = 1.96 and
21— = 0.84. Because participants submitted bids during three stages of the auction, the
number of repeated measurements is M = 3.

Parameter values were calibrated using Khan et al. (2022), who employed a Becker-
DeGroot-Marschak auction to evaluate consumer willingness to pay for maple and birch
syrups. Across their information treatments, the average standard deviation of bids was o =
1.584. Because their study did not employ repeated measurements, we assumed a moderate
within-subject correlation of p = 0.5. Based on the difference in mean willingness to pay
across treatment groups, the implied standardized effect size was approximately d = 0.37.

Substituting these values into the power equation yields a required sample size of approx-
imately 130 participants per treatment group, corresponding to a total sample size of 390
participants. While this benchmark exceeded the resources available for the present study,
previous experimental auction research employing mixed-subject designs has successfully op-
erated with substantially smaller samples. For example, Drichoutis et al. (2025), Lewis et al.
(2015), and Hellyer et al. (2012) reported average treatment-group sample sizes ranging from
45 to 69 participants. Guided by this literature, we targeted approximately 60 participants

per treatment group, resulting in a minimum total sample size of 180 participants.
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3.3 Participants and Recruitment

This study was conducted in April 2026. Participants were recruited from the University of
[linois Urbana-Champaign campus and surrounding community. Participants were recruited
using physical printed flyers as well as social media posts on Reddit. In order partake in
the experiment, participants were required to be at least 18 years old. This was the only
requirement. Participants were endowed with $/15 for participation in the 30 minute BDM
auction. If participants ‘won’ the auction, the purchase price of the assigned syrup will be
deducted from the $15 payment.

In total, 191 participants were recruited. Surveys were administrated on participants
personal devices using Qualtrics software. Since the experiment was conducted on a college
campus, participants were primarily undergraduate and graduate students, with a mean age
of 27.30 years. While the use of a convenience sample raises concerns regarding sample
homogeneity and the generalizability of findings, previous research suggests these concerns
may be less problematic in experimental auction settings. Specifically, Depositario et al.
(2009) compared bidding behavior between student and non-student samples and found
no significant differences in willingness-to-pay estimates. Their findings support the use of

student populations as a valid sample for experimental auction research.

3.4 Products

Syrup blends were sourced from a Vermont sugarhouse. Blends were created specifically
for this experiment and are not currently commercially available. Our auction includes
three types of syrups that are increasing in their non-maple content and thus decreasing in
their overall sweetness. For purposes of the experiment, an increase in non-maple content
represents increasing climate resilience benefits. The syrups are as follows: 100% pure maple,

a 90% maple + 10% birch blend, and a 80% maple + 10% birch + 10% beech blend.
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Blended syrups represent a lower-risk entry point into diversification by offering a lower-
risk pathway for diversification: producers can introduce alternative species while maintain-

ing maple production, reducing both market and land-use risk.

3.5 Experimental Procedures

The auction protocol consisted of four stages:

Training Round: Participants completed a training round using chocolate bars to fa-
miliarize themselves with the Becker-DeGroot-Marschak (BDM) auction mechanism. The
use of a practice round is consistent with previous experimental auction studies (Alfnes &
Rickertsen, 2003; Hellyer et al., 2012; Khan et al., 2022; Lewis et al., 2016; Scozzafava et al).

Pre-Round: Participants completed two questionnaires: a shortened version of the New
Ecological Paradigm Scale (NEP) and the Marlowe-Crowne Social Desirability Scale (MCSDB).
These measures were collected before exposure to any experimental treatments to avoid po-
tential contamination of responses.

Blind Tasting Round: Participants were provided with three one-ounce samples of syrup,
each identified only by a randomly assigned three-letter code. Participants tasted each syrup,
rated its taste on a nine-point Likert scale, and submitted a willingness-to-pay bid for each
sample. No information regarding syrup composition was provided at this stage.

Composition Round: Participants were informed of the tree-species composition of each
syrup and were asked to submit bids again for all three samples. The three syrups consisted
of pure maple syrup, a maple-birch blend, and a maple-birch-beech blend.

Treatment Information Round: Participants were randomly assigned to one of three in-
formation treatments: a neutral control condition, a forest diversification treatment, or a
place-based treatment. The neutral control condition provided unrelated information about
agave syrup (an alternative sweetener). The diversification treatment described how in-

creasing tree-species diversity within a sugarbush may improve resilience to climate change.
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The place-based treatment contained the same diversification information and additionally
described projected declines in maple syrup production within Illinois under future climate
scenarios. Following exposure to the assigned information treatment, participants submitted
bids for all three syrups for a final time.

Participants were not permitted to retaste the syrups after the blind tasting round, and
taste ratings were collected only once during the initial tasting stage. Within each round, the
order in which syrup samples were presented was randomized to minimize ordering effects.
At the conclusion of the experiment, one bid was randomly selected as binding for the BDM

auction.
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4 Auction Results

4.1 Demographic Characteristics

Table 4.1: Characteristics of study participants compared to the U.S. population

Category Sample (%) U.S. Population (%)
Gender Male 36% 49%
Female 59% 51%
Other / Prefer not to say 5% —
Age 18-34 84% 24%
35-54 10% 26%
95+ 6% 37%
Race White 50% 56%
Black 3% 12%
Hispanic 8% 20%
Asian 31% 6%
Other / Multiple 8% 6%
Education High school or less 15% 38%
Some college / associate 42% 24%
Bachelor’s degree 23% 23%
Post-grad 20% 15%
Annual Income  Under $50K 27% 31%
$50K-$100K 24% 28%
$100K-$200K 31% 27%
Over $200K 19% 14%
Farm Experience Yes 18% —
No 82% —

Table 4.1 compares the demographic characteristics of the study sample to those of the
U.S. population. Because participants were recruited on a university campus, the sample
differs from the broader population in several important ways. Most notably, the sample

is substantially younger, with 84% of participants between the ages of 18 and 34 compared
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to approximately 24% of the U.S. population. Participants were also more highly educated,
with 85% reporting at least some college education. The sample contained a larger propor-
tion of Asian participants (31%) and a smaller proportion of Black and Hispanic participants
than the U.S. population. Despite these differences, the gender distribution was relatively
balanced, with women comprising 59% of the sample and men 36%. These demographic dif-
ferences should be considered when interpreting the external validity of the results, although
prior experimental auction research has found that student and non-student populations

exhibit similar bidding behavior (Depositario et al., 2009).
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Table 4.2: NEP scale statements

Statement Mean SD

We are approaching the limit of the number of people the  3.58  1.16
Earth can support.

Humans have the right to modify the natural environ- 3.01  1.07
ment to suit their needs.

When humans interfere with nature it often produces dis- 4.10  0.84
astrous consequences.

Human ingenuity will ensure that we do not make the 2.98 1.12
Earth unlivable.

Humans are seriously abusing the environment. 4.52  0.72

The Earth has plenty of natural resources if we just learn  2.29  1.17
how to develop them.

Plants and animals have as much right as humans to 4.56 0.79
exist.

The balance of nature is strong enough to cope with the 4.05 1.00
impacts of modern industrial nations.

Despite our special abilities, humans are still subject to 4.54  0.65
the laws of nature.

The so-called ecological crisis facing humankind has been  4.41  0.96
greatly exaggerated.

The Earth is like a spaceship with very limited room and  3.65 1.13
resources.

Humans were meant to rule over the rest of nature. 4.05 1.10
The balance of nature is very delicate and easily upset. 3.71  1.02

Humans will eventually learn enough about how nature 3.35 1.17
works to be able to control it.

If things continue on their present course, we will soon 4.42 0.79
experience a major ecological catastrophe.

NEP Index (Pro-ecological worldview) 57.23 NA

The NEP Index total is calculated on a scale of 15-75, with a median score of 45 indicat-
ing a neutral attitude. Values higher than 45 represent a more positive pro-environmental

orientation and vice versa. Participants demonstrated a slightly pro-environmental attitude
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with a mean of 57.21, and a SD of 6.23.

To ensure internal validity of our scale we calculate Cronbach’s alpha, which is measured
on a scale from 0-1 (Cronbach, 1951). This is done to assess the extent to which each
of our item statements truly measure environmental orientation. We calculate an a=.73,
which demonstrates an acceptable internal consistency. Anti-environmental statements were
reverse-coded prior to data analysis to ensure that higher values represent pro-environmental
attitudes.

Next, we run ANOVA tests and t-test’s between NEP scores and each of the demographic
variables present in Table 3.1. This is done to see if NEP values vary between demographic
groups. Significant differences in NEP scores were observed across demographic groups,
indicating that environmental attitudes vary systematically within the sample. However,
because the sample is heavily skewed toward younger university-affiliated participants, these
relationships should be interpreted with caution.

Since initial tests are significant, we run a Turkey’s HSD test for each demographic to
specify which demographic groups differ from each other. Female participants have an aver-
age 2.91 higher NEP score than males. Gyuridn Nagy (2025), find that female participants
consistently exhibit stronger environmental attitudes when specifically looking at gender dif-
ferences with the NEP scale. As for income, our largest significant difference was between
$100K-$200k participants and $50K-$100K participants, with $100K-$200k participants hav-
ing an average 2.53 lower NEP score than $50K-$100K participants. This is consistent with
Dunlap et al., (2000) and Madeira et al., (2023), who both find that income is negatively
associated with NEP scores. Regarding age, our Turkey post-hoc comparisons indicated
that participants aged 35-54 demonstrated significantly higher NEP scores than both the
18-34 and 55+ groups. Additionally, participants aged 55+ also scored significantly higher
than participants aged 18-34. Interestingly enough, this is inconsistent with environmen-
tal literature, which suggests that younger generations tend to lean more pro-environmental

(Atkinson & Rosenthal, 2014). We contribute this to our low sample size percentage for both
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our 35-54 age group (10%) and our 55+ age group (6%). For education, we find that, gen-
erally, higher education is associated with stronger pro-environmental attitudes. Our most
significant result is that those with post-grad education have an average 5.91 higher NEP
score than those with an education of high school or less. This is consistent with Franzen &
Vogel (2013), who find that education is highly correlated with pro-environmental attitude
during an analysis of environmental attitudes in 33 countries. Further, we look at race and
find that white participants had higher NEP scores than every other racial group. Differ-
ences between any other racial groups were not statistically significant. Lazri et al., (2019)
examine environmental attitudes between racial groups, and find a similar result: white
participants are more concerned with typical environmental topics than other racial groups.
Lastly, whether or not someone has worked on a farm is the only demographic variable that
we use a t-test for, and where we simply compare the NEP total of those who said "Yes” and
those who said 'No’ (no Turkey HSD test). The difference between the two is slight, with
those who have lived on a farm having an average 1.01 higher NEP score than those who

didn’t.
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Table 4.3: Shortened Marlowe-Crowne Social Desirability Bias Scale

Statement

% Socially Desirable Response

It is sometimes hard for me to go on with my work if I am not
encouraged.
I sometimes feel resentful when I don’t get my way.

On a few occasions, I have given up doing something because I
thought too little of my ability.

There have been times when I felt like rebelling against people in
authority even though I knew they were right.

No matter who I'm talking to, I'm always a good listener.
There have been occasions when I took advantage of someone.
I'm always willing to admit it when I make a mistake.

I sometimes try to get even rather than forgive and forget.

I am always courteous, even to people who are disagreeable.

I have never been irked when people expressed ideas very different
from my own.

There have been times when I was quite jealous of the good fortune
of others.

I am sometimes irritated by people who ask favors of me.

I have never deliberately said something that hurt someone’s feelings.

27.7%

31.9%
32.5%

59.2%

34.6%
47.6%
31.9%
55%
30.9%
78%

25.7%

53.9%
72.8%

Like the NEP scale, we also test the internal validity of the MCSDB scale using Cron-

bach’s alpha. We calculate a moderate internal validity of a= 0.65. Using the shortened

version of the scale is acceptable, however it may result in lower « values than the full as-

sessment (Nurumov et al., 2022), which we see here. An internal validity of a= 0.65 is still

acceptable.

Next, we examine whether social desirability bias differs across demographic groups. Sim-

ilar to the NEP analysis, we estimate ANOVA and t-tests to determine whether MCSDB

scores vary by gender, income, age, education, race, and farm experience. Unlike the NEP re-

sults, we find relatively few demographic differences in MCSDB scores. Overall, demographic

variables explain little variation in social desirability bias, suggesting that respondents’ ten-
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dencies to provide socially desirable answers are fairly consistent across groups.

Of the demographic variables considered, income produced the strongest result. Partici-
pants with annual incomes between $100K and $200K had significantly lower MCSDB scores
than participants earning less than $50K. We also find some weaker evidence that partici-
pants without farm experience scored slightly higher on the MCSDB scale than those with
farm experience. Additionally, Asian participants tended to have higher MCSDB scores than
White participants, while participants who selected ”Other / Prefer not to say” for gender
tended to have lower scores than female participants. However, these relationships were only
marginally significant.

Overall, these results suggest that social desirability bias is much less dependent on
demographic characteristics than environmental attitudes. While we observe substantial
demographic differences in NEP scores, similar patterns do not emerge for the MCSDB
scale. This is encouraging, as it suggests that differences observed elsewhere in the analysis
are unlikely to be driven by systematic differences in respondents’ tendencies to provide

socially desirable responses.

4.2 Syrup Demographics
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Table 4.4: Maple syrup consumption and familiarity characteristics

Category Definition Sample proportion
Consumption Frequency More than once per week 4%
Once per week 11%
2-3 times a month 18%
Once per month 13%
Less than once per month 17%
A few times a year 31%
Not at all 6%
Childhood Association ~ No 39%
Yes 61%
Common Uses Breakfast foods 96%
Dressings, marinades, sauces, or glazes 12%
Replacement for sugar 30%
Ice cream topping 5%

Table 4.2 summarizes participants’ maple syrup consumption habits and familiarity with maple syrup
products. Consumption frequency varied considerably across the sample. Approximately one-third of par-
ticipants reported consuming maple syrup at least once per week, while a substantial portion reported
consuming it only a few times per year or not at all. This variation suggests that the sample includes
both frequent maple syrup consumers and individuals with relatively limited experience using maple syrup
products.

Participants generally reported a strong familiarity with maple syrup. Approximately 61% of respondents
indicated that maple syrup reminded them of their childhood, suggesting that maple syrup is a familiar
product with established cultural associations for many participants. These childhood associations may
influence perceptions of maple syrup and related products.

When asked how they commonly use maple syrup, breakfast foods were by far the most frequently
selected use, followed by using maple syrup as a replacement for refined sugar. Less common uses included
dressings, marinades, sauces, glazes, and ice cream toppings. Because participants were allowed to select
multiple uses, percentages do not sum to 100%. Overall, these results suggest that participants primarily
associate maple syrup with traditional breakfast applications, although many also view it as a versatile

sweetener that can substitute for refined sugar in other contexts.
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Most Frequently Purchased Maple Syrup Brands (N = 180)

Target Good & Gather 32.9%
Log Cabin

Mrs. Butterworth's
Pearl Milling Company
Trader Joe's

Local supplier

Aldi / Specialty Select
Other Brand

Kirkland Signature

Anderson's

0 10 20 30
Percent of Participants

Figure 4.1: Participants who reported consuming maple syrup at least a few times per year
were asked to identify the syrup brand they most frequently purchase. Responses are based
on 180 participants, as individuals reporting no maple syrup consumption were not presented
with this question.
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Prior to this question, participants were asked how often they consume maple syrup. If they stated that
they consume maple syrup a few times a year or more, they were asked which brand they most frequently
purchase. Due to this, our sample size for this question dropped from 191 to 180 participants. We attribute
this to the rising cost of maple syrup, with the nominal price rising from $5.33 to $32.80 between 1967 to
2023 (Abah et al., 2026).

Of the presented brands, only these offer 100% pure maple syrup: Target Good & Gather, Trader
Joe’s, local suppliers, Kirkland Signature, Great Value., and Anderson’s. The other syrups are commonly
known as ’table syrup’ or 'pancake syrup’ and are typically sweetened using corn syrup, or high fructose
corn syrup. Based on this, we run a t-test to compare bids between participants who frequently purchase
100% pure maple syrup and those who frequently purchase 'table syrup’ (henceforth referred to as 'maple
syrup purchasers’ and ’table syrup purchasers’). For average bids across all three syrups, we find that table
syrup purchasers bid “$0.80 more than maple syrup purchasers (p<0.001). We attribute this to maple
syrup purchasers possessing greater price awareness and reference points for maple syrup valuation, than
their counterparts. Further, table syrup purchasers may view real maple syrup as a premium product, thus
valuing the syrup higher.

Next, we run a mixed-effects model to assess how maple syrup purchasers and table syrup purchasers

bidding behavior differs across different syrup blends.

WTP;; = By + pi1Real Maple Buyer; + BaLevel;;

+ fsRound;; + BaT aste;;

+ BsNEP; + BsMCSDB; (4.1)

+ B7(Real Maple Buyer; x Level;;)

+ u; + €5

Although maple syrup purchasers bid lower overall, they bid higher for the most diversified syrup (Maple-

Birch-Beech). This contrasts table syrup purchasers who bid less for the the same syrup. The positive
interaction is larger than the negative interaction, implying that maple syrup purchasers are much more

accepting of more diversified blends. This may be due to familiarity with maple syrup increasing consumer

openness towards alternative syrup products.
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4.3 Data Analysis

Average Willingness to Pay Across Experimental Rounds
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Figure 4.2: Average willingness to pay for syrup blends across experimental rounds. Error
bars represent 95% confidence intervals. Participants submitted bids for pure maple syrup,
a maple-birch blend, and a maple-birch-beech blend during the Blind Taste, Composition,

and Information rounds.

Figure 4.2 illustrates average willingness to pay for each syrup blend across the three experimental rounds.
Across all rounds, pure maple syrup received the highest average bids, followed by the maple-birch blend,
while the maple-birch-beech blend consistently received the lowest bids. This suggests that participants
generally preferred syrups that more closely resembled traditional maple syrup.

Average willingness to pay increased throughout the experiment. Across all syrup blends, the average bid
increased from $4.59 in the Blind Taste round to $4.86 in the Composition round, before increasing slightly
to $4.92 in the Information round. The largest increase occurred between the Blind Taste and Composition
rounds, suggesting that information regarding syrup composition influenced participants’ valuations.

To formally test these differences, we conduct paired t-tests between rounds. Average bids increased
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by approximately <0.27 between the Blind Taste and Composition rounds (p < 0.001). Similarly, bids in
the Information round were approximately 0.33 higher than bids in the Blind Taste round (p < 0.001). In
contrast, the difference between the Composition and Information rounds was not statistically significant
(p = 0.144). Together, these results suggest that revealing the composition of the syrups had a meaningful
effect on willingness to pay, while the additional climate-related information treatments introduced in the
final round did not substantially alter bidding behavior.

When confidence intervals are considered, willingness to pay for pure maple syrup and the maple-birch
blend appears relatively similar across rounds. In contrast, the maple-birch-beech blend consistently received
lower valuations than the other two products. This suggests that participants were generally accepting of the
maple-birch blend but became less willing to pay as syrup composition moved further away from traditional

maple syrup.
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Average Willingness to Pay by Treatment and Syrup Blend
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Figure 4.3: Average willingness to pay by information treatment and syrup blend. Error
bars represent 95% confidence intervals. Participants were randomly assigned to a neutral

control, diversification, or place-based information treatment before submitting final bids
during the Information round.

34



Figure 4.3 compares average willingness to pay across the three information treatments for each syrup
blend during the Information round. Across all treatment groups, willingness to pay generally declined as
syrup composition became more diversified. Average bids were highest for pure maple syrup, followed by
the maple-birch blend, while the maple-birch-beech blend received the lowest valuations.

For pure maple syrup, average bids were relatively similar across treatments, ranging from $5.44 in the
place-based treatment to $5.70 in the diversification treatment. A similar pattern is observed for the maple-
birch blend, where participants exposed to the diversification treatment submitted the highest average bids
(85.49), followed by the neutral treatment ($5.11) and the place-based treatment ($4.70).

The largest treatment differences emerged for the maple-birch-beech blend. Participants exposed to the
diversification treatment submitted substantially higher bids ($4.86) than participants in either the neutral
($3.61) or place-based ($3.78) treatments. This suggests that information emphasizing forest diversification
and climate resilience may increase acceptance of more diversified syrup products. In contrast, the place-
based treatment did not appear to generate higher bids than the neutral control for any syrup blend.

However, confidence intervals overlap considerably across treatment groups, indicating substantial varia-
tion in bidding behavior. This pattern is consistent with the regression results presented later in the chapter,
which find that neither the diversification nor place-based information treatments significantly affected will-
ingness to pay after controlling for taste preferences and participant characteristics. While the diversification
treatment appears to increase average bids descriptively, particularly for the maple-birch-beech blend, these

differences are not statistically distinguishable from the control condition.
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Table 4.5: Independent variables used in the econometric analysis

Variable Description
Place-Based 1 if participant received the place-based treatment
Diversification 1 if participant received the diversification treatment

Taste (Maple)
Taste (Maple + Birch)
Taste (Maple + Birch + Beech)

Real Maple Buyer
Consumption (Medium)
Consumption (High)
Childhood Memories

Sugar Replacement Use

NEP
MCSDB

Age
Gender
Race

Income
Education

Blind taste rating of pure maple syrup
Blind taste rating of the maple-birch blend
Blind taste rating of the maple-birch-beech blend

1 if participant primarily purchases real maple syrup

1 if medium-frequency maple syrup consumer

1 if high-frequency maple syrup consumer

1 if participant reported childhood maple syrup associ-
ations

1 if participant uses maple syrup as a sugar substitute

New Ecological Paradigm score
Marlowe-Crowne Social Desirability score

Age category indicators (18-34 reference)
Gender indicators (Female reference)
Race indicators (White reference)

Income indicators (Under $50K reference)
Education indicators (High school or less reference)

Table 4.5 summarizes the independent variables included in the econometric analysis. In addition to

the information treatments, the model controls for taste preferences, maple syrup familiarity, environmental

attitudes, social desirability bias, and demographic characteristics. Because consumer preferences for syrup

products may be influenced by both product-specific attributes and individual characteristics, these variables

are included to isolate the effects of the information treatments on willingness to pay.

Equation 4.2 presents the empirical specification used to estimate willingness to pay for each syrup

blend. Separate ordinary least squares regressions are estimated for pure maple syrup, the maple-birch

blend, and the maple-birch-beech blend. The dependent variable is the participant’s bid submitted during

the Information round. Demographic controls include age, gender, race, income, and education, while the

primary explanatory variables capture treatment assignment, taste evaluations, maple syrup familiarity, and

environmental attitudes.
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WTPiMaleBi”thBeeCh = By + p1PlaceBased; + B2 Diversi fication;
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+ BsConsumptionMedium; + BgConsumptionHigh;
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Table 4.6: Regression Results

Maple Maple + Birch Maple + Birch + Beech

Analysis  In Progress In Progress In Progress

The econometric analysis is currently being finalized. The following equations present the planned model

specifications used to estimate willingness to pay for the three syrup blends. Final coefficient estimates and

37



statistical inference will be reported in a subsequent draft.
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5 CONCLUSION

5.1 Limitations

Several limitations should be considered when interpreting the results of this study. First, participants were
recruited from a university campus, resulting in a convenience sample that was younger and more highly
educated than the general U.S. population. While previous experimental auction research suggests that
student samples can produce valid willingness-to-pay estimates, the external validity of the findings remains
limited. Second, participants were only exposed to information treatments once during the experiment. Real-
world consumer purchasing decisions may be influenced by repeated exposure to sustainability messaging
over longer periods of time. Third, the experiment focused on stated willingness to pay in a controlled setting,
which may not fully capture purchasing behavior in retail environments where consumers face competing

products, budget constraints, and marketing influences.

5.2 Future Research

Future research should examine consumer acceptance of diversified syrup products using more geographically
and demographically representative samples. Additional work could also explore whether repeated exposure
to climate-related information generates stronger effects on willingness to pay than the single exposure used
in this study. Because taste emerged as the strongest predictor of willingness to pay, future studies should
investigate how product development and sensory characteristics influence consumer acceptance of diversified
syrup blends. Finally, future research could evaluate consumer responses to diversified syrup products in
real-world market settings to better understand how information and taste interact to influence purchasing

behavior.
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