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Abstract

Price fluctuation is a major concern for consumers in making travel plans, such as
booking flights or hotels. Thus, consumers tend to hesitate over whether to make a
booking or not. Online travel booking platforms such as Kayak, Hopper, and Google
Flights, have been adopting various digital nudges to influence consumers’ price
expectations. For example, they may inform users that “Prices are unlikely to decrease
within 7 days” (reassurance) or “Prices may rise within 7 days” (alert). Despite the
pervasive adoption of reassurance and alert nudges in online travel booking, little is
known about how they influence consumers’ price expectations and travel booking
behavior, and why. We plan to conduct a lab experiment and a randomized field
experiment in collaboration with a leading travel metasearch platform to investigate how
digital nudges like reassurance and alert may affect individuals’ emotions, price
expectations, and subsequent online travel booking behavior.

Keywords: Price expectations, online travel booking, confidence, anticipated regret

Introduction

Flight ticket and hotel prices frequently vary with seasonality, availability, and price movements of
competitors (Etzioni et al. 2003). Therefore, consumers often face the dilemma of accepting a “current”
price or waiting for a future “uncertain and volatile” price (Chellappa et al. 2011; Clemons et al. 2002). Such
price uncertainty can cause consumers to hesitate in their immediate purchase decisions (Matzler et al.
2008). Certainly, consumers can benefit if they decide not to buy immediately, and the price subsequently
drops as expected (DelVecchio et al. 2007). However, if consumers make a wrong judgment about the future
price trend, for example, when they expect the price to drop but it actually increases later, consumers will
suffer loss and regret “forgoing a good deal” (Kukar-Kinney and Close 2010).

In practice, online travel booking platforms such as Kayak, Hopper, and Google Flights, have been adopting
various digital nudges (Weinmann et al. 2016) to influence consumers’ price expectations and behavior.
For example, they may inform users that “Prices are unlikely to decrease within 7 days” (reassurance) or
“Prices may rise within 7 days” (alert) (see Figure 1 for screenshots). While both types of nudges provide
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more information to consumers and possibly attempt to change consumers’ price perceptions, they share
subtle differences in messaging. Reassurance aims to comfort consumers, ease the distress of future price
fluctuation and boost consumers’ confidence in the current price (Chang and Tseng 2014), while alert may
expose consumers to feelings of fear, anxiety, and regret about potential price surges (Zeelenberg and
Pieters 2004). Despite the pervasive adoption of reassurance and alert nudges in online travel booking,
little is known about their impacts. Do both reassurance and alert nudges promote purchases, or do they
have differential impacts? What are the underlying mechanisms for such nudges to play a role? Therefore,
this study aims to fill the research gap and answer the research question: how do reassurance and alert
nudges affect users’ price expectations and online travel booking behavior, and why?

Prices are unlikely to decrease
within 7 days @

Track prices (B OFF

Reassurance Alert

Figure 1. Screenshots of Two Digital Nudges Adopted by Online Travel Websites

To investigate how digital nudges like reassurance and alert may affect individuals’ emotions, price
expectations, and subsequent online travel booking behavior, we plan to conduct a laboratory experiment
and a field experiment. Although “digital nudging” has been receiving more and more attention from
researchers in the information systems and e-commerce fields, previous work has majorly focused on the
impact of digital nudging on individuals’ perceptions of product quality, and there is a lack of understanding
on the connection between digital nudging and perception of price. Our work fills this research gap on
digital nudging for price expectations in e-commerce.

The study can also directly contribute to the literature on online travel. The online travel industry is the
largest e-commerce category and comprised 36% of all business-to-consumer e-commerce sales in 2012 (Li
et al. 2017). Most of the existing research on air travel explores the industry as a whole (Serio et al. 2018),
while very few pay attention to users of online travel platforms and how their purchase decisions are
influenced by external and internal factors (Li et al. 2014). We complement the research on online travel by
empirically testing how digital nudging affects consumers’ decision-making process.

The rest of the paper is organized as follows. In the next section, we will review previous studies about
digital nudging and price expectations in psychology, marketing, and information systems. Next, we
develop hypotheses about how the “reassurance” and “alert” nudges may influence consumers’ price
expectations and shopping decisions. Next, we describe our laboratory experiment and field experiment
designs. In the last section, we conclude by discussing future research plans and potential contributions to
research and practice.

Literature Review
Nudge and Digital Nudging

A “nudge” is a choice architecture that positively takes advantage of heuristics and psychological biases of
human judgment to help people make smarter decisions and get better off (Thaler and Sunstein 2009). The
nudge is distinct from traditional motivating strategies in that it does not change the economic incentives
for consumers significantly. Promotions, sales, or discounts, attract consumers by providing financial
incentives: a lower price. On the contrary, a “nudge” alters people’s behavior in a subliminal way using
judgment heuristics and biases. In addition, a nudge is not mandatory. People still have the freedom to
choose whatever they like, whatever they want, or whatever is good from their perspectives. The nudge
attracts people’s attention in a particular direction, so people are likely to choose one or some options
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wisely. The nudging strategy is particularly impactful when people lack information in evaluating the
situation and find it difficult to make decisions (Thaler and Sunstein 2009).

Grounding on the nudge theory, digital nudging refers to the use of design elements to guide people’s
judgment and behavior in digital choice environments: user interfaces such as websites and mobile apps
(Weinmann et al. 2016). Unlike traditional nudging, which has been widely adopted to influence people’s
behavior in various offline scenarios, digital nudging focuses on the online environment (Huang et al. 2018;
Mirsch et al. 2017). With the development of the Internet and consumers’ increasing usage of online services
and reliance on online platforms, researchers pay more and more attention to digital nudging. For example,
Acquisti (2009) find that digital nudging can influence online users’ privacy preferences and thus change
their online privacy revelation behavior. Huang et al. (2018) show that digital nudging can effectively
encourage online social sharing behavior. Digital nudging also works in social media to reduce the addictive
features of social media and help users combat social media addiction (Purohit et al. 2020). In healthcare,
digital nudging, such as numbers displayed on health apps, also influences people’s exercise performance
(Shen and Hsee 2017). Regarding e-commerce, studies have explored digital nudging techniques like
limited-time promotions, limited product availability, and their impacts on perceived product value and
consumers’ purchase decisions (Amirpur and Benlian 2015; Djurica and Figl 2017). Recently, researchers
have found that digital nudging can foster e-commerce’s social and environmental targets by encouraging
users’ online grocery purchase behaviors in line with social and ecological objectives (Auf der Landwehr et
al. 2021), increasing users’ tendency for carbon offsetting in e-commerce checkout processes (Franzoi and
vom Brocke 2022), and promoting consumers’ daily energy conservation behavior (Berger et al. 2022).

Price Perception and Price Expectation

Existing research suggests that consumers’ price perception plays a vital role in their shopping decisions
(Urbany et al. 1989). The attractiveness of a price is not only determined by the focal price itself but also by
some “reference price” (Kalyanaram and Little 1994). There are various conceptual and operational
definitions of the reference price. The reference price can be a competitor's price or the market average
price (Monroe 1973). The reference can also be a past price, for example, a price recently paid by the
consumer (Greenleaf and Lehmann 1995; Kalwani and Yim 1992; Kalwani et al. 1990), or a range of price
the consumer remembers by doing a search (Janiszewski and Lichtenstein 1999). Retailers can affect
individuals’ purchase behavior by adjusting the reference price to influence price perception. For example,
some stores advertise a high price so that when consumers visit the store and find out there is a sale, they
would have the impression that the price is low and are thus more likely to make a purchase (Urbany et al.
1988). Discount stores like Marshalls and T.J. Maxx have been using this strategy by making claims like
“Compare at $X, our price $Y” (Kopalle and Lindsey-Mullikin 2003).

This study focuses on the future price as a reference price. Sometimes there is a specific future price.
Sometimes, however, consumers do not have accurate information about the future price, so they form
expectations of the future price based on available cues like future promotion probability. Researchers find
that consumers’ perception of future prices plays an essential role in consumers’ decisions about whether
to buy and when to buy the product (Jacobson and Obermiller 1990). For example, people may expect the
price to be lower in the future due to an upcoming promotion (Kalwani and Yim 1992), a discount
(DelVecchio et al. 2007), or a coupon (Goniil and Srinivasan 1996). In that case, they may delay the
decision-making process (Greenleaf and Lehmann 1995). The reason is that people usually want to pay the
price as low as possible for the same product. According to the classic economic surplus model, consumer
welfare is the difference between consumer budget constrain and the actual price they pay (Boulding 1945).
Therefore, the lower the price the consumer pays, the higher the welfare she experiences.

How a future price acts as the reference price and affects individuals’ behavior is particularly relevant for
the online travel industry, considering that there are common price fluctuations, and more importantly,
intertemporal changes in airfares and hotel prices are challenging to predict (Li et al. 2014). For example,
researchers find that consumers are more likely to anticipate that prices might decrease and thus delay their
purchases (bookings) for shorter trips with more attractive outside options (Li et al. 2014).
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Hypothesis Development

In the context of online flight and hotel booking and the accompanied frequent price fluctuations,
consumers face high price uncertainty, so they are cautious and are reluctant to purchase because they
worry if they buy now and find out future prices decrease in the future. People have difficulties deciding
whether they should take an offer or wait for a better deal. Thus, consumers need to, and are willing to
process information useful and diagnostic for their price evaluation. If the information is offered by the
company, or the professional platform, it is also likely to be perceived to be “credible and persuasive”
(Chaiken and Maheswaran 1994). Therefore, some manipulations of price expectations can act as a nudge
and affect people’s judgment and purchase decisions (Thaler and Sunstein 2009). We find two nudges
frequently adopted by online travel platforms.

The reassurance nudge aims to reduce consumers’ concerns about potential price fluctuation and increase
their confidence in the product. Reassurance is something that is said or done to make someone feel calmer
and less worried or frightened about a problem or solution. Reassurance has been widely adopted in
marketing as a strategy to relieve consumers’ concerns (Rogers and Thistlethwaite 1970). For example,
researchers find that consumers may experience post-purchase dissonance, a feeling of uncertainty about
whether their purchases are worthy or not (Keng and Liao 2013). Because of the doubt, some buyers may
ask for a return or refund. To alleviate such dissonance, some firms take reassurance actions like sending
an email to customers reaffirming the excellent product features and outstanding quality. Therefore,
consumers can see the “rightness” of their decision, feel more confident about the products, and are thus
less likely to return a product or request a refund (Milliman and Decker 1990; Nadeem 2007).

Online travel booking platforms can reassure consumers that “price is unlikely to decrease”. Such
reassurance can reduce people’s concerns about potential price fluctuation, and lead to an expectation of
stable future price, neither plunging or surging significantly. Under such circumstances, consumers would
feel less risky about an immediate purchase because they do not have to worry about seeing a better deal in
the future. Thus, consumers would feel confident in the current price and believe that the current price is
“the lowest available”. Therefore, consumers are more likely to make a purchase right away instead of
waiting for “a better deal”.

Therefore, we propose:

Hypothesis 1a: The reassurance nudge would increase consumers’ confidence in the price.
Hypothesis 1b: The reassurance nudge would cause consumers to expect the future price to be stable.
Hypothesis 1c: The reassurance nudge would positively affect consumers' purchase behavior.

The alert nudge aims to remind consumers about potential price surges and induce their feelings of fear,
anxiety, and regret. Companies can alert consumers that if they hesitate, the future price will rise. In other
words, consumers face two options, buy now at a lower price, or (not buy now and) buy later at a probably
higher price. Regret theory suggests that, when facing multiple options, instead of taking the option that
yields the largest expected utility (Savage 1951), people tend to take the option that would minimize the
anticipated regret (Baron 1991; Bell 1982; Loomes and Sugden 1982; Sage and White 1983). Anticipated
regret refers to the sense of sorrow or disappointment over something not done (Landman 1987), which
may result from comparing the actual outcome with the alternatives rejected (Simonson 1992). Researchers
find that people often anticipate how much regret they will feel before making decisions (Mellers et al. 1999;
Mellers et al. 1997). For example, in one lab experiment where subjects were asked to predict their feelings
about the potential outcomes compared to the unobtained outcome (counterfactual/alternative choice),
they expected to feel worse (more disappointed/ regretful) when the obtained outcome turned out to be
worse than the counterfactual (Mellers et al. 1999). Subjects would thus avoid the option that could make
them feel more regretful and take the option that minimizes anticipated negative affect in the decision-
making stage. In other words, when making decisions, people would compare alternatives and make the
choice that will minimize anticipated regret (Zeelenberg and Pieters 2004).

The alert nudge can cause consumers to fear that if they do not make a purchase now, they have to accept a
higher price in the future, suffer a loss, and thus they would regret losing a good deal in an earlier period
(which is now). In other words, consumers will anticipate how much they may regret if they miss the current
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deal and see a worse deal in the future. Thus, following the heuristic of “anticipated regret minimization”,
expecting an upward price change, consumers are more likely to buy now than to wait.

Therefore, we propose:
Hypothesis 2a: The alert nudge would increase consumers’ anticipated regret.
Hypothesis 2b: The alert nudge would cause consumers to expect the future price to rise.

Hypothesis 2c: The alert nudge would positively affect consumers' purchase behavior.
Research Methodology

Study 1: Laboratory Experiment

We plan to conduct a laboratory experiment to test the hypotheses. The lab experiment will adopt a
between-subjects design, where participants are randomly assigned to one of the three conditions: no
nudge, reassurance, or alert. In the experiment, participants will be asked to imagine that they are planning
to attend their best friend’s wedding in Bali, Indonesia, in one month, and want to decide whether to book
a 2-night stay at the wedding hotel, which is strongly recommended by their best friend, and where all other
wedding guests would stay. The experiment scenario is set specifically as wedding hotel booking, rather
than alternatives like staycations, family trips, or graduation trips. The wedding hotel is pre-determined by
the wedding hosts. As such, participants will focus on the hotel itself. This enables us to examine how
different nudges may influence participants’ price expectations and hotel booking decisions and to rule out
potential confounding effects of alternative hotels. To make sure that participants get fully involved in the
imagined scenario, an experimental web page will be created, which contains a brief introduction to the
wedding hotel, some pictures of the hotel, and an official video of the hotel. It is mandatory to watch the
video before proceeding to the page of the hotel room details, where the nudge is implemented, as shown
in Figure 2.

After browsing the hotel room details, participants will be asked to indicate their booking intention by
choosing one of the two options: “I wish to book now”, or “I wish to book later”. Next, they will be redirected
to a linked survey. First, participants are asked to indicate their expectations of the hotel price by rating to
what extent they agreed with the three statements: (1) It is likely that the price of the hotel will increase in
the near future, (2) It is likely that the price of the hotel will stay stable in the near future, and (3) It is likely
that the price of the hotel will decrease in the near future (on a 7-point Likert scale). In addition, participants
will answer the question “What do you expect the price to be like in the near future?” by choosing one of the
three options: “To rise”, “To stay stable”, or “To drop”.

Second, participants will indicate their intention to book the hotel by rating to what extent they agreed with
the two statements: (1) Booking the hotel now is the best option for me, and (2) I prefer to wait for some
time before booking the hotel (on a 7-point Likert scale; adapted from Jiang and Benbasat (2007) and
Zeelenberg and Pieters (2004)). Third, participants will be asked about how confident they felt about the
hotel deal by rating to what extent they agreed with the three statements:(1) The current hotel price is a
good bargain, (2) I feel at ease with the hotel price, and (3) I'm positive that this hotel’s current price is a
good deal (on a 7-point Likert scale; adapted from Hunt (1970)). Next, participants will rate their feelings
of anticipated regret: (1) If I do not book the hotel now, I may regret in the future, (2) If I miss the chance
to book the hotel now, I will feel disappointed later, and (3) If I do not book the hotel now, I will feel upset
with myself in the future (on a 7-point Likert scale; adapted from Zeelenberg and Pieters (2004), Sheeran
and Orbell (1999), and Pierro et al. (2008)).

To ensure that the treatment message is effectively implemented, participants will be asked to indicate
whether they see any message on the hotel room details page: no message, “Price is unlikely to decrease”,
or “Price is likely to increase”. Upon completing the short survey, the participants will be thanked and
reimbursed with cash equivalent to around US$6 for their participation. A total of about 120 full-time
students (average age of about 22 years old) from a public university in Asia are expected to participate in
the experiment, with each condition that include about 40 participants.
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Figure 2. Screenshots of the Experiment Web Page

Study 2: Field Experiment

The laboratory experiment can help us understand how reassurance and alert nudges may influence
consumers’ price expectations and booking intentions. However, decision-making in the controlled lab
experiment may differ from that in real-world settings (Roe and Just 2009). Therefore, we plan to conduct
a randomized field experiment in collaboration with a leading travel metasearch platform, to improve the
external validity of our findings. We plan to implement the treatment message on the hand-off page of the
platform’s iOS app, as shown in Figure 3. The field experiment will adopt a between-subjects design, where
users will be randomly assigned to one of the three conditions: no nudge, reassurance, or alert. To rule out
the effect of alternative hotel options, we are planning to manipulate the presentation of alternatives across
conditions. For instance, if possible, we will ensure that the focal hotel option and alternative hotel options
presented to all participants searching for hotels in a specific location (e.g., Bali, Indonesia) are identical
(same set of alternative hotels, prices, and descriptions) and that the only difference is the presence or
absence of the nudge for a focal hotel. We plan to collect iOS app clickstream data 4 weeks before and 4
weeks after the treatment. The dataset includes all click details, such as the click date, hotel stay date, hotel
location, hotel deal price, booking status, and whether there was a specific nudge on the hand-off page.

Congratulations! You found a great Congratulations! You found a great Congratulations! You found a great
deal today! deal today! deal today!
Price is unlikely to decrease! Price is likely to increase!
< > C < > C < > C
No nudge Reassurance Alert
Figure 2. Screenshots of the Experiment Web Page
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Discussion

To explore the effect of reassurance and alert on consumers’ price expectations and travel booking behavior,
we first plan to conduct a laboratory experiment. We hypothesize that the alert nudge can lead to an
expectation of rising future prices, induce feelings of anticipated regret, and thus increase consumers’
intention to book the hotel; the reassurance nudge can lead to an expectation of stable future prices,
increase consumers’ confidence in the current price, and thus increase consumers’ intention to book the
hotel. Next, we plan to conduct a field experiment in collaboration with an online travel booking platform,
and implement the nudges in their i0S app. Although we can show how reassurance and alert nudges may
affect participants in the lab, it is also important to validate the findings in the field, as people’s behavioral
intentions may differ from their behaviors in the real-world. We expect that in the field experiment, the
alert and reassurance nudges can increase consumers’ online travel booking behavior. The findings from
the field experiment can improve the external validity of our study. In addition, users more and more rely
on their mobile devices to plan their trips and book hotels and flights. According to the report by Expedia,
U.S. users consistently spend 25% more time engaging with travel content on mobile devices than on
desktop since October 2015, and mobile applications and browsers now reach 75% of all U.S. online travel
users, while desktop reaches only 55%. By implementing the digital nudging messages on the mobile app,
we can understand how mobile app users’ decisions are influenced.

Being one of the first studies to investigate the impacts of reassurance and alert on consumers’ price
expectations and online travel booking behaviors, our work complements the literature on digital nudging
by enhancing our understanding of the effect of digital nudging on people’s price expectations. Our work
also contributes to the theory of reassurance. Previous studies found that reassurance can increase
consumers’ confidence in products and improve their satisfaction with products and attitudes toward
sellers, when consumers are reassured post-purchase (Milliman and Decker 1990; Nadeem 2007). Our
study contributes by studying the impact of pre-purchase reassurance on consumers’ price expectations
and following purchase behaviors in the context of online travel booking, where consumers face high price
uncertainty. It is expected that reassurance can potentially reduce consumers’ concerns about price
fluctuation, increase consumers’ confidence in price, and thus increase their likelihood of purchasing. These
findings can inform the design of online travel booking platforms. Online travel platforms try to use
reassurance and alert nudges to influence consumers’ price expectations and travel booking behavior.
Understanding the mechanisms of the reassurance and alert nudges can help platforms better design more
effective marketing strategies to influence consumer behavior. For example, if a consumer is exposed to the
reassurance nudge, the platform can predict her price expectation that she is likely to expect the price to be
stable in the future. Under such circumstances, if the platform recommends a similar product with a slightly
lower price, the consumers might find the price to be particularly attractive, and make a purchase
immediately.
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