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Abstract

Advances in intelligent technologies change the way consumers search and shop for
products. Emerging is the trend of home-shopping devices such as Amazon’s Alexa and
Google Home, which allow consumers to search or order products using voice commands.
We study the impact of such artificial intelligence (AI) enabled devices on a brand’s
channel strategy and its price discrimination across these channels. After making a theo-
retical breakdown of the functionalities of the AI-enabled shopping devices into (1) adding
convenience in ordering procedure (“OC”) and (2) providing support in purchase decision-
making (“DS”), we document via a set of experiments that consumers who have strong
(weak) shopping preferences are less-inclined to shop through AI-enabled devices with the
functionality of DS (OC) compared to their existing shopping heuristics. The hesitation
of the group to adopt AI-enabled shopping devices makes it efficient for a brand operating
in a competitive environment to price discriminate across distribution channels. In the
second part of the paper, we build an analytical model and derive the equilibrium dis-
tribution and pricing strategies for competing brands conditional on the heterogeneity of
consumers with respect to their willingness to adopt AI-enabled devices. We also analyze
the welfare impact of the introduction of AI technology as a new possible distribution
channel.
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Introduction

Past few years have seen a quiet revolution in the number of artificial intelligence (AI) powered

devices in use. By the end of 2019, an estimated 111.8 million people in the U.S. owned a voice-

assisted device, most famously, Amazon’s Alexa or Google Home (Petrock, 2019). According

to surveys, up to one third of those who own a smart device use it to shop for goods in Europe

(Kinsella, 2018) where the sales through these devices reached $2.1 billion in 2018 (Thakker,

2019). In the U.S. too, shopping via such devices is growing, with tripled year-on-year growth

between 2017 and 2018 for Amazon’s Alexa (Toplin, 2018). Consumer spending on Alexa

mostly ranges between $25 and $199 per item (Edison Research, 2018) and common categories

of shopping intention include groceries (45% of individuals), clothing (46%), and specialty

products such as books or pet supplies (49%) (Capgemini, 2018). All these new devices and

new purchasing options are duly noticed by retail executives. As a VP of e-commerce, digital

marketing, and innovation at Lands’ End commented, “Given the explosive growth in voice

search and equally explosive growth in shipments for Echo devices, it is the time to start to test

and lean into this emerging channel” (Berthene, 2017). In this paper, we take a first rigorous

look at a firm’s strategic entry decision on this emerging channel.

Smart devices interact with their users via voice-activated apps, which are called “skills” in

Amazon’s Alexa. There are more than 70,000 skills available on Alexa (Martin, 2019), most of

which are games and trivia. Out of these skills, 342 were shopping related at the time this paper

was written1, and the number is growing fast daily. Some of these skills are designed primarily

to help consumers to obtain product information and make purchase decisions through AI-

assisted recommendations. For example, “MySomm” is a skill which suggests the most suitable

wine for its users, and “Kit” is a skill which gives product recommendations based on users’

queries such as “what is a good coffee maker” (Trotter, 2017). We refer to this category of

skills as decision support (DS) devices or AI devices of DS functionality. There are also skills

that primarily facilitate a consumer purchase by making ordering experience more convenient

and pleasurable. For example, the skill “Ask Peapod” allows consumers to order groceries by

voice (Thakker, 2019), “Grubhub Alexa” makes it possible for users to enjoy the convenience
1Calculated by using the “shopping” filter on Amazon’s skills store web page (www.amazon.com, skills store).
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of hands-free reordering2. We refer to these skills as a device for order convenience (OC) or

a device of OC functionality. This distinction between DS and OC functionalities for new

retail technologies is common (Burke, 2002; Bucklin, Lehmann, & Little, 1998). Based on

our classification, out of the top shopping skills which have been rated by at least 10 users,

38% are primarily for DS, 50% for OC, and the rest for both DS and OC. In this paper, we

will investigate and show that consumers’ preferences for the device functionalities are actually

related to their brand preferences.

A closer examination of the top retail AI skills also shows a curious fact: skills of different

functionalities are either used exclusively as a proprietary channel or are shared as a platform

where all competing vendors can use them. In the latter case, they are provided mostly by

a third party. For instance, 86% of the DS skills are used exclusively by a single vendor and

they are there to help customers to decide what to buy at the vendor. In contrast, 67% of

the OC skills are not exclusive but are platforms, and they help consumers to complete their

orders at any number of competing vendors on the platform. This contrast, if it holds going

forward, suggests that a vendor’s decision to embrace a skill may depend on the functionalities

of the skill, which in turn implies that the structure of the emerging channel may also depend

on its functionalities as a result of vendors’ channel entry decisions. Although this emerging

channel is still evolving and much of what lies ahead is uncertain, in this paper, we will make

the first effort to peek into the future and investigate the channel entry decisions by competing

vendors to see how the functionalities of AI devices can shape its structure. In doing so, we also

investigate how the strategic incentives facing the vendors shape the provision of technology

for the emerging channel.

The impact of AI devices on retailing is in its early stages and much of their vast potential

is still unfolding. For instance, as competing retailers begin to reach their customers through

AI devices such as Alexa, marketing scholars and practitioners alike begin to focus on the

special importance of branding in a voice environment. Meyersohn (2018) suggests that voice

ordering will make brand names more important because consumers will call by name when they

purchase items. What is even more important, however, is to build trust between consumers

and AI, as pointed out by Dawar (2018). As we shall discuss shortly, issues related to the

interactions between consumers and AI devices and consumer buying behaviors in a machine-
2See Grubhub’s official webpage https://www.grubhub.com/alexa.
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assisted environment have now become timely and prominent research topics. In this paper,

we add to this research from a different angle: we theoretically investigate which technologies

and channel structure may emerge because of consumer preferences for AI devices of different

functionalities and because of strategic choices by competing retailers as well as by technology

providers.

In specific, our research focuses on a different set of questions that naturally arise with

regard to AI devices. First, should firms always embrace a new AI device of any functionality

for the purpose of “chasing after” consumers or securing the first mover advantage in the new

channel? Some executives seem to think so (Berthene, 2017). Of course, a firm’s decision should

depend on how consumers may embrace the technology. This brings up the second question.

What kinds of consumers would prefer which kinds of AI devices? The answers to this question

will shed light on the incentive environment in which retailers and technology providers would

make their decisions. This brings up the third question. What incentives do competing retailers

face in embracing an AI device of a certain functionality? Given retailers’ strategic incentives,

the technology provider also plays a role in shaping the channel structure. In this context, we

can ask the final question: what incentives do technology providers face? This last question,

in fact, brings forth a cluster of other questions. Would a technology provider favor DS or OC

functionality? For any given functionality she chooses to provide, does she have an incentive to

make the functionality as good as feasible and make the technology broadly available to all the

competing retailers? In a nutshell, can we trust the free market to provide the socially optimal

retail technology? In this paper, we will develop a comprehensive analytical model to provide

some preliminary answers to all these questions.

Our research starts with the empirical documentation that consumers’ technology prefer-

ences are related to their brand preferences. A consumer with a strong or weak preference for

a brand may prefer an AI device of OC or DS functionality. By incorporating this preference

structure into our game-theoretical modelling, it will become clear that competing retailers

may or may not want to embrace the AI device of a certain functionality depending on which

customers favor the new channel, how much competing retailers benefit from the price dis-

crimination enabled by the new channel, and whether AI devices discourage competitive entry.

The strategic interactions amongst downstream competing retailers will obviously affect their

profitability, which in turn will affect how profitably a technology provider can sell access to an
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AI channel and which functionality it has the most incentive to develop.

This research strategy has enabled us to generate a number of new insights into a new, evolv-

ing phenomenon where prospective insights are otherwise unavailable. We first show through

experiments that consumers with stronger (weaker) brand preferences derive higher positive

utility from an AI device of OC (DS) functionality and negative utility from DS (OC) function-

ality. This preference structure implies that competitive entry into an OC channel can benefit

all retailers as they price-discriminate against consumers of strong brand preferences. However,

with a DS channel favored by consumers of weak brand preferences, competitive entry will

not occur and a unilateral entry can benefit both competing retailers. Given these incentives

facing the downstream retailers, the technology provider, for its own profitability, prefers an AI

device with the DS functionality over one with the OC functionality. Indeed, when both DS

and OC functionalities can be incorporated into an AI device, the technology provider only has

an incentive to provide the socially optimal level of DS functionality and to under-provide the

OC functionality, even if cost is not an issue.

Our paper thus contributes to a growing literature in the human-AI interaction (Kleinberg,

Lakkaraju, Leskovec, Ludwig, & Mullainathan, 2017) and implications of technology on firm

strategy (Srinivasan, Lilien, & Rangaswamy, 2002; Ram & Sheth, 1989; Sriram, Chintagunta,

& Agarwal, 2010). Our study contributes to the former by investigating the two dimensions

cited by Burke (2002) in the context of AI adoption. We investigate this relationship from a

unique perspective by extending it to the strength of brand preference and the desire to use AI.

We contribute to the latter literature by investigating the implications of consumer attitudes

towards technology for price discrimination and for technology choices.

Relevant Literature

Artificial Intelligence Aversion

With development of new technologies (e.g., AI) and their spread in people’s everyday life,

researchers have been increasingly more interested in the interaction between customers and

these new, advanced technologies. In the last few years, the literatures in marketing, opera-

tions, computer science, and psychology offer mixed findings about the reactions of consumers

5



to AI technologies and algorithmic judgments or recommendations. Scholars argue that AI can

enhance consumer decision-making, as algorithms aggregate data and information across mul-

tiple individuals to reduce the error in decision making (e.g., Soll & Larrick, 2009; Surowiecki,

2004). However, the findings about how consumers respond to them diverge. A series of stud-

ies argue that consumers appreciate and trust algorithms (e.g., Logg, Minson, & Moore, 2019),

studying examples such as predicting one’s weight or a song’s popularity ranking. Another

series argue that consumers exhibit algorithm or AI aversion. For example, individuals feel less

comfortable when making decisions based on machine recommendations after they see algo-

rithms err (Dietvorst, Simmons, & Massey, 2016, 2015). In medical decision-making domain,

consumer resistance to using algorithms has been documented (Chen, 2009; Longoni, Bonezzi,

& Morewedge, 2019; Dzindolet, Pierce, Beck, & Dawe, 2002). Prior work also shows that peo-

ple trust algorithms less if they themselves are experts in the decision task (Logg et al., 2019;

Castelo, Bos, & Lehmann, 2019). Recruiters, for instance, trust their judgment more than they

trust the algorithmic recommendations (Highhouse, 2008). Auditors are more likely to ignore

the warnings from fraud detection systems (Boatsman, Moeckel, & Pei, 1997).

While there is no universal explanation for why individuals show aversion to using algo-

rithms, seeing new technologies as a threat to humankind (George, 2014; Ferrari, Paladino, &

Jetten, 2016; Conniff, 2011), in-group bias (Brewer, 1979), skepticism about the results pro-

vided by algorithms (Highhouse, 2008; Yeomans, Shah, Mullainathan, & Kleinberg, 2019), and

the cost of learning to use these new technologies (e.g., Mick & Fournier, 1998; Goodman,

1988) are among explanations. Existing studies show that consumers would rather rely on

their friends than algorithms for product recommendations (Sinha, Swearingen, et al., 2001;

Önkal, Goodwin, Thomson, Gönül, & Pollock, 2009). This is because people not only care

about the content of recommendations, but also want to understand the recommendation pro-

cess (Yeomans et al., 2019). Mick and Fournier (1998) point out that new technologies do not

by default save time for individuals, but may in fact result in some loss or waste of time due

to having to learn about the new technology and whether it fits one’s needs (Goodman, 1988).

The literature, to our knowledge, has not yet provided insights about consumers’ desire to

integrate algorithms in their shopping and product search process. We contribute to the liter-

ature by documenting how consumer brand preferences influence AI appreciation or resistance

and by exploring the strategic implications for channel entry and pricing.
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Sales Channels and Price Discrimination

Independently from AI adoption, our study also contributes to the literature on sales channels

and price discrimination, two extensively studied areas in marketing and economics. In market-

ing, seminal papers on channel management typically focus on channel coordination (Gerstner

& Hess, 1995; S. C. Choi, 1991; Lal, 1990), vertical integration (Jeuland & Shugan, 2008; Lee

& Staelin, 1997), channel design and management (Moorthy, 1988; Coughlan & Wernerfelt,

1989). In this context, typical examinations focused on the models and pricing strategies which

maximize downstream member, upstream member, or industry profits. Despite the richness of

this literature (A Google scholar search of “channels, marketing” yields 1.7m journal articles),

there has been little recent examinations in the intersection of technology and their impact on

the channel structure.

The essential question we study is the channel strategy when consumers have heterogeneous

preferences to use AI and when these preferences correlate with their brand preferences. We

show further that preference for brands also influence consumers’ tendency to embrace AI-

assisted channels, and hence firms’ channel entry decision. In a similar vein, as the online

economy took off, empirical examinations demonstrated that consumer adoption of online stores

depended on the geography of the consumer (Forman, Ghose, & Goldfarb, 2009; J. Choi & Bell,

2011).

In our study, the preference for a channel depends on the preference for the brands, and

thus firms can use this information to price discriminate across channels (Bergemann, Brooks, &

Morris, 2015). Price discrimination as a function of channel preference has been a cornerstone

in economics (Gerstner, Hess, & Holthausen, 1994; Cavallo, 2017) and marketing research

(Zettelmeyer, 2000; Besanko, Dubé, & Gupta, 2003; Liu & Zhang, 2006). However, there is, to

our knowledge, no research demonstrating that consumers’ AI aversion can be a tool for price

discrimination. We also fill this gap in the literature.
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Brand & Technology Preferences: Experimental Evidence

Hypotheses Development: Reaction to AI-Enabled Shopping Devices

Consumers vary in their response to algorithms and thus to smart devices that use them

(Dietvorst et al., 2016; Logg et al., 2019). While some consumers see a benefit from smart

devices, others see little benefit and even purposefully refrain from using them. In this section,

we narrow down the smart devices to smart shopping devices and investigate if consumers’ at-

titudes towards these technologies depend on a consumer’s preference for the brands that exist

in the market. We anticipate that these differences will carry over to the context of shopping

using such devices.

As Burke (2002) points out, “it is not the technology per se but how it is used to create value

for customers that will determine its success.” Burke (2002) proposes two relevant dimensions

of benefits that people seek when they buy utilitarian goods: (1) detailed product information

that assists consumers in product selection when buying infrequently purchased goods such

as appliances, consumer electronics, furniture, and lighting, and (2) a fast and convenient

shopping experience when buying frequently purchased, nondurable goods such as groceries,

health/beauty care items, and school/office supplies. We focus on these two dimensions as

the main benefits offered by AI-enabled shopping devices. We allow these values to influence

consumers differently as the latter or former may exist only for a subset of products.

How do AI-enabled devices impact consumers’ shopping experience? First, these devices

can make purchase decision-making easier via product recommendations, lists, or additional

product information that helps one’s search process when the customer is not sure of which

product to buy. We will refer to this function as Decision Support (abbreviated as “DS”). Or,

it can make ordering process more convenient via advanced human-computer interactions (e.g.,

voice command, shopping via camera, etc.) or auto-refilling functions. We will refer to this

function as Ordering Convenience (abbreviated as “OC”).

Prior research shows some evidence that a consumer’s product familiarity/knowledge may

affect how she benefits from “DS” and “OC” functions. Consumers familiar with a product cat-

egory can easily retrieve information about brands and construct preferences for them (Coupey,

Irwin, & Payne, 1998; Wright, 1975). Therefore, there is a positive relationship between one’s
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product knowledge and brand preference. Prior research also shows that when consumers are

familiar with products, it is easier for them to recall the brand names and reorder the same

product among a set of alternative products (e.g., Park, Mothersbaugh, & Feick, 1994). The

ease of retrieving a brand from memory is expected to make it easier for a consumer to use

ordering convenience functions, such as a quick order confirmation via a voice command. There-

fore we anticipate that consumers with stronger brand preferences are more likely to be familiar

with the brands in the market, and have to exert less effort for recall and thus stand to benefit

more from the “OC” function, compared to the consumers have weaker brand preferences.

H1: Consumers with stronger brand preferences benefit more from ordering convenience.

As argued above, consumers who hold a strong preference towards a brand should also be

more familiar with its products (Coupey et al., 1998; Wright, 1975). They are therefore less

likely to benefit from new information provided by the device’s “DS” function. Consumers

with high product knowledge are familiar with the brands, so they tend to search less when

considering existing alternatives (Johnson & Russo, 1984; Bettman & Park, 1980). So we

anticipate that for these consumers, the value of recommendations and additional information

will be lower compared to those who are less familiar with the product category.

H2: Consumers with weaker brand preferences benefit more from decision support.

Moreover, there is evidence that people exhibit some extent of AI/algorithm aversion (dis-

cussed on page 5), so we can extrapolate that consumers may feel negative about AI devices if

they cannot provide them with enough benefit. Thus, we formulate H3 and H4.

H3: Consumers with strong brand preferences may respond negatively to interacting with

decision support features of AI devices.

H4: Consumers with weak brand preferences may respond negatively to interacting with the

ordering convenience features of AI devices.

In following studies, we provide experimental evidence to testH1 toH4 about the correlation

between the strength of a consumer’s brand preference and the benefit from DS or OC functions.
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Study 1

The objective of Study 1 is to generate some preliminary evidence that there is a relationship

between consumers’ brand preference and acceptance of an AI shopping device, moderated

by the functionality of the device. A total of 161 subjects were recruited in a northeastern

university’s behavioral lab and were paid for their participation in the study. The study used

a 2 × 2 design (AI device functionality: ordering convenience (OC)/decision support (DS) ×

product knowledge: high/low). Each subject was randomly assigned to one of the two conditions

describing the function of an AI-device. A randomly selected half of the subjects was told that

the device was voice-activated and offered the convenience of easy reordering (“OC”), and the

remaining half was told that the device assisted in the search and discovery of products by

making recommendations or by listing criteria relevant for decision making (“DS”). We carried

out a manipulation check at the end of the study by asking if the device assisted by making

ordering a product more convenient or by helping to decide which brand to order.

Each subject was then asked to think of a product category she knew or did not know,

based on the assignment to one of two random conditions (“high product knowledge” and “low

product knowledge”). We anticipated that this manipulation would induce different levels of

brand preference strength because prior research shows that a consumer familiar with a product

category can easily retrieve product-relevant information but one who is not has to construct

her preferences on the spot (Coupey et al., 1998; Wright, 1975).

Subsequently, the participants were asked to write down their favorite brand in the product

category and if they had no favorite brand, they were instructed to put down “NA” as response.

We then asked participants how strongly they preferred the brand that they listed on a 1-5

scale. Brand preference and ability to mention a favorite brand are highly correlated (ρ = 0.84).

As the next step, participants were asked a question measuring how likely they are to use the

AI-device that was described to shop for the product (for details, please see Online Appendix

page A26). Responses ranged from “highly likely” to “highly unlikely,” which were converted to

a numerical scale between -2 to 2 in empirical analysis. Subjects also answered to an open-ended

question which asked them the reason for choosing (or not choosing) the AI-device.
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Results

144 of the 161 participants passed the manipulation check and we used their data in the subse-

quent data analysis. There is a positive relationship between category knowledge and strength

of brand preference. People who were assigned to the “high product knowledge” condition

stated a stronger preference for the brand they listed in this product category (Mhigh = 4.09,

Mlow = 1.92; p < 0.01 ). To test the relationship between preference for AI-devices and strength

of brand preference, we run the following regression:

AI_Acceptance = β0 + β1 × (Preference_Strength) + β2 × (AI_Function_DS)

+ β3 × (Preference_Strength)× (AI_Function_DS),
(1)

where AI_Function_DS is a dummy taking the value 1 if a subject was told the device features

decision support, and 0 otherwise. We care about the signs of β1 and β1 + β3 to assess the

relationship of interest.

Table 1 shows that consumers with stronger brand preferences are more likely to use AI-

enabled shopping devices featuring OC (coefficient = 0.157, p < 0.1), and are less likely to

use AI devices featuring DS (coefficient = 0.157 − 0.549 = −0.392, p < 0.01). A significant

proportion of participants (69 out of 144, 47.9%) revealed a resistance to using AI shopping

devices by stating that it is “unlikely” or “highly unlikely” that they would use the AI-device.

More importantly, a device featuring ordering convenience (OC) (decision support (DS)) was

more likely to be rejected by consumers with weaker (stronger) brand preferences.

These results are consistent with the expectation that consumers with stronger brand pref-

erences are more likely to value a device offering OC functionality relative to those with weaker

brand preferences. The opposite is true for a device offering DS functionality: Consumers with

weak brand preferences are more likely to prefer devices with DS relative to consumers with

strong brand preferences.

[Table 1 about here.]
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Study 2

Study 1 provides suggestive evidence for the relationship between consumers’ brand preference

strength and their acceptance of AI-enabled shopping devices featuring different functionalities.

In Study 1, we manipulated the level of product knowledge of a participant by asking her to

think of a product that she knew or didn’t know about. Asking subjects to think about a

product that they know increases validity of our measurement, since subjects’ knowledge is

authenticated.

In Study 2, we replicate Study 1, but this time we choose and fix the product category and

brands. The limitation of this design is, product categories and the brands we chose may not be

familiar to some individuals. To increase the likelihood that participants will be familiar with

category and brands, we chose two of most commonly sold product categories on Amazon.com,

and two comparable brands with high market shares in this category.

Study 2 was carried out with subjects on Amazon’s Mechanical Turk. 150 MTurkers partic-

ipated in the study in exchange for money. Similar to Study 1, half of the subjects were given

the description of an AI-device with OC features 3 and the remaining half were told that the

device featured DS.

Subjects were then asked to reveal their preferred brand between two headphone brands

(Sony and Bose) as well as the strength of the preference. Specifically, one was asked “which

headphone brand do you prefer?” with three options (Sony, Bose, or no preference). If the

participant chose Sony or Bose, there was a follow-up question asking whether her preference

was strong (Yes/No). Combining the two questions, we represented brand preferences using

the following five levels: “Strongly prefer Sony,” “Prefer Sony,” “No preference,” “Prefer Bose,”

and “Strongly prefer Bose,” which was converted to a numerical scale (−2,−1, 0, 1, 2) in the

follow-up analysis. After revealing their preference over brands, their acceptance of AI-enabled

shopping devices was measured on the same acceptance scale as in Study 1. Similar questions

were asked for a second product category: cereals. We wanted to test our hypotheses for both

expensive, less frequently bought products (headphone) and cheap, frequently bought products

(cereals).
3There was a slight change in the description based on the feedback from Study 1 – they had concerns about

whether shipping would cost them a lot or if they would incur other hidden fees. Thus some did not perceive
ordering as convenient. Thus, in OC condition of Study 2, the subjects were told that they could learn the
prices if they wanted to and the shipping cost was marginal.
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We included a comprehension/attention check question in the survey which asked the func-

tion of the described device. 100 out of the 150 subjects answered the question correctly and

we focused on these 100 participants in our analysis.

Results

We first provide model-free evidence supporting our hypotheses in Figures 1 for headphones

and cereals. In each figure, consumers are located on the horizontal axis with those having

stronger brand preferences for each brand on each end, and those who are indifferent between

the brands in the middle. The vertical axis demonstrates the preference for AI. The relationship

is a rough “V-shape” under the OC condition and an “inverse-V-shape” under DS, consistent

with the expectation that for AI devices featuring OC (DS) function, those with stronger

(weaker) brand preferences are more accepting of the AI device (corresponding to a higher

value in the y-axis).

[Figure 1 about here.]

To test the relationship, we ran the specification given in Equation 1 and operationalized

and measured the variables the same way as in Study 1. Table 2 shows the estimation results.

For both products, β1 (relationship between brand strength and acceptance of AI with OC)

is positively significant, in line with our expectation. The coefficient of the interaction term

is negative and significant. We can calculate the relationship between brand strength and

acceptance of AI with DS (β1 + β3): for headphone, the coefficient is 0.716− 1.200 = −0.484,

p = 0.01; for cereal, the coefficient is 0.574 − 0.813 = −0.239, p = 0.35 (not significant). We

can see that both point estimates are negative, which is consistent with what we expected. The

effect of AI with DS for cereals is less precisely estimated, presumably because consumers are

less likely to use decision support system for a cheap, frequently purchased product.

[Table 2 about here.]

Summary and Discussion of the Empirical Results

Studies 1 and 2 are consistent with the hypothesis that the value consumers place on shopping

via an AI-channel is correlated with the strength of their brand preference. This correlation
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can be positive or negative depending on the functionality of the retail technology. For some

participants, the value from using the device is so negative that they avoid the device altogether.

These participants are the customers with stronger brand preferences when the retail technology

offers DS and those who with weaker brand preferences when the device features OC. Put

differently, shopping with the new device may simply provide less utility to some consumers

compared to the utility they receive from shopping in a traditional channel.

Here we provide a heuristic explanation for the main result. When one is familiar with a

product category, she is more likely to hold a strong preference over brands. Thus, shopping

devices featuring OC work better when one is familiar with the product category and has a

preferred brand in mind, making ordering straightforward. However, devices featuring DS work

better for consumers who are less familiar with a product category or brand and therefore need

information.4

Strategic Implications of Brand & Technology Preferences

If consumers’ technology preference is related to their brand preference, as the previous section

has shown, this will inevitably affect the choices of competing retailers in embracing the tech-

nology and in their pricing, and also the choice for the technology provider. In this section, we

build a game-theoretic model incorporating the structure of consumer brand and technology

preferences uncovered in the previous section to explore their strategic implications.

Model

The experimental results demonstrate that consumers are heterogeneous with respect to the

strength of their brand preferences. To model brand preferences, we use a Hotelling model with

consumers of mass 1 uniformly distributed on the line [0, 1]. Two competing brands are located

at the ends of this line, Brand A at 0 and Brand B at 1. A customer located at x ∈ [0, 1] incurs

a transportation cost of tx if shopping from Brand A and t(1− x) if shopping from Brand B,

where t is the unit transportation cost. In our framework, the distance to a brand indicates the
4In the online Appendix page A26, we replicate what we have found in Study 1 and 2 in another experiment,

and discuss explanations for the relationship between consumers’ brand preference and their acceptance of
OC/DS AI-devices.
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strength of the customer’s preference for the brand and the closer a customer is to a brand’s

location, the stronger is her preference. A consumer at x gains a utility of V − pA − tx if she

purchases Brand A’s product and V −pB− t(1−x), if she purchases Brand B’s product, where

pj is the price of Brand j’s product, j ∈ {A,B} and V is the reservation value which is assumed

to be sufficiently larger than t such that the market is always covered.

Before adopting the AI-channel5, each brand sells its products in a traditional channel. A

traditional channel, in our context, is a channel which does not integrate new AI-technology

with DS or OC benefits that we study, such as a brick and mortar or a traditional online

store. The brands make decisions about whether to also sell in an AI-channel when it becomes

available and set the prices for products sold in each channel. We use the superscripts 0 and 1

to refer to the traditional and the AI-channel, respectively, and p0
j represents the price of brand

j’s product in the traditional channel and p1
j represents the price of brand j’s product in the AI

channel, where j ∈ {A,B}. Let a proportion α ∈ [0, 1] of customers have access to AI channel

and choose to shop in this channel or in the traditional channel.6

The experimental results also show that consumers’ brand preference strength correlates

with their desire to shop for the product using an AI-device and this relationship depends on

the main function of the AI-device (DS or OC). To incorporate these findings in the context

of the Hotelling model, we assume that a customer located at x gains the added (negative or

positive) utility of ∆(x) when shopping in an AI-channel. This added utility will depend on

the functionality of the AI-device, which we will elaborate shortly.

Thus, a consumer located at x can potentially have four (2×2) shopping choices, consisting

of buying the product of Brand A or B through the traditional channel or through the AI-

channel. Table 3 provides the general payoff function for each choice, denoted respectively by

V 0
A(x), V 1

A(x), V 0
B(x), and V 1

B(x).

[Table 3 about here.]

The timeline of the game is as follows. A technology provider develops an AI channel of a

certain functionality and makes it available to competing retailers. Then, brands simultaneously
5We will use the terms AI-based, AI-enabled, and technology-based interchangeably throughout the paper

to refer to customers’ shopping using devices that use AI.
6This difference in access to AI may be due to owning a device that allows shopping for products or not, or

the geographical coverage of the market by the AI-channel.
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decide whether or not to adopt the AI-enabled channel. After observing the competing brand’s

channel adoption decision, they simultaneously set prices in each channel they sell in. Then

the consumers decide which brand’s product to purchase and in which channel to purchase

it. We adopt subgame perfection as the solution concept and solve the game using backward

induction. To keep our analysis tractable, we assume that the unit transportation cost is high

enough, or t > 1
2 .

7

We bring in the following notations in the equilibrium analysis we discuss next. Superscript

(T, T ) represents the case when both brands only sell through their traditional channel. When

the AI-device offers DS functionality, superscript (DS,DS) indicates both brands adopting the

AI-channel with DS, and (DS, T ) indicates the case when Brand A adopts the AI-channel with

DS function while Brand B does not. When the AI-device provides OC, we use superscripts

(OC,OC) and (OC, T ) in a similar manner to represent the strategic adoption decision of firms.

Analysis

Our analysis will unfold in two steps. We will first analyze firm decisions for pricing and

distribution when the AI-device’s functionality is exclusively DS or exclusively OC. This will

demonstrate that, based on the functionality that AI offers, the equilibrium market configu-

ration and the resulting competition will look different. Then, in the Extensions section, we

extend our analysis to an AI-device that has both functionalities. This two-step approach will

allow us to isolate and highlight the mechanism through which the functionality of the retail

technology can have competitive implications for a retailer.

Regardless of what functionality is available in the market, in the second stage of the game,

there are three possible channel strategies that the brands can choose from: (1) both firms adopt

the AI-channel, (2) one brand adopts the AI-channel and the other sells only in the traditional

channel, and (3) both brands only sell in the traditional channel. In the last case where brands

only sell in a traditional channel, we have the familiar equilibrium results as our benchmark

where the prices of the brands are p(T,T )
A = p

(T,T )
B = t and their profits are π(T,T )

A = π
(T,T )
B = t

2 .

For the other two cases, we now take up DS and OC functionalities respectively.
7As it will become clear shortly, this assumption essentially rules out the case of t < ∆, where an equilibrium

may not exist.
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AI with Decision Support (DS) Functionality

DS technologies focus on making product recommendations and informational suggestions based

on the preferences and purchase history of the customer. Our experiments show that consumers

who do not show a strong loyalty to a particular brand in a product category are the ones with

the highest desire to shop for products using AI. Moreover, such functionalities are considered

a hassle by consumers who already formed their preferences and show a strong liking to any

brand. We incorporate these experimental findings by specifying the added utility expression

as:

∆DS(x) = ξ − τ |x− 1
2 |, (2)

where ξ is a constant indicating the highest additional benefit a consumer can gain from shop-

ping in the AI channel featuring DS. A higher ξ implies a higher positive benefit from using

the AI-device on average and hence a better DS functionality. Here, τ is a scaling factor, and

without loss of generality, we assume τ = 1 to simplify our expressions.8 This function captures

well the empirical findings from our experiments in that, first, consumers with weaker brand

preferences – those located closer to the midpoint 1
2 – gain an increasing benefit from using the

AI-channel; second, ξ ∈ (0, τ2 ) implying that some consumers have disutility from shopping in

the AI-channel. Figure 2 illustrates the shape of the ∆DS(·) function under this construction.

[Figure 2 about here.]

We are now ready to state the second stage equilibrium given that the AI-device features

DS function. Proposition 1 summarizes the equilibrium adoption and pricing decisions in the

DS case.

Proposition 1. (Equilibrium with DS Functionality: Specialization in Distribution)

The AI-channel that offers DS functionality strategically facilitates exclusive adoption. In equi-

librium, competing brands follow an asymmetric distribution strategy such that only one brand

adopts the AI-channel and the other one does not.

The proof for the proposition is in the online Appendix A. Figure 3 depicts the equilibrium

market segmentation when Firm A adopts AI-channel, where “A0”, “A1”, and “B0” denote the
8Note that the qualitative results in our paper can be achieved with variations of this function, however, this

functional form allows us to describe the key insights while minimizing mathematical complexity.
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consumer segments who buy Brand A from the traditional channel and from the AI-channel,

and Brand B from the traditional channel, respectively. Equilibrium prices are

p
0,(DS,T )
A = t

(
1 +

α
(
t(9− 2ξ) + 2(1− α)(3− ξ)

)
6(1− α + t)(1− α + 2t)

)
,

p
1,(DS,T )
A = p

0,(DS,T )
A + ξ

2 −
t

4(1− α + t) , p
0,(DS,T )
B = t

(
1 + α(3− 2ξ)

3(1− α + 2t)

)
and equilibrium profits are

π
(DS,T )
B = t(3− 2αξ + 6t)2

18(1 + 2t)(1− α + 2t) , and π
(DS,T )
A = π

(DS,T )
B +α(2ξ(1− α + t) + 3t)(6ξ(1− α + t) + t)

24(1− α + t)(1− α + 2t) .

[Figure 3 about here.]

To see the intuition for why an asymmetric distribution strategy is sustained, note that

when AI-channel’s benefit is DS, it is the consumers with weaker brand preferences who are

attracted to this channel. When both brands adopt the AI-channel, they would compete over

the customers with the weakest brand preferences and cannot capture any added benefit of

DS from them. However, if only one brand entered the AI segment, the adopting brand can

take advantage of the added utility from the DS functions for the consumers with weak brand

preferences and increase its price in the AI-channel for them. Indeed, the adopting brand’s

price in the new channel can even be higher than that in the traditional channel when ξ

is larger than t
2(1−α+t) .

9 In addition, as these weak preference customers move to the new

channel, the adopting brand can set its price in the traditional channel higher than that of

the non-adopting brand (Brand B), as it sells to customers of stronger brand preferences in

this channel.10 The higher prices by the adopter due to channel differentiation, in turn, also

benefits the non-adopter (B), i.e., π(DS,T )
B > π

(DS,DS)
B . This “differentiation-enhancing” effect is

“washed out” if both brands adopt the AI-channel. Interestingly, this proposition does suggest

that an AI channel with DS functionality should be “exclusively” used, as we noted earlier in

the Introduction.
9Based on p1,(DS,T )

A − p0,(DS,T )
A = ξ

2 −
t

4(1−α+t) > 0 iff ξ > t
2(1−α+t) .

10Based on p0,(DS,T )
A − p0,(DS,T )

B = αt(2ξ(1−α+t)+3t)
6(1−α+t)(1−α+2t) > 0.
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Provision of DS Functionality If at any given DS functionality ξ, only one of the competing

brands adopt the AI channel, does the technology provider have the incentive to make the

functionality as advanced as possible? We can answer this question by going back one stage

and examining how a technology provider may make a strategic decision about the quality of

its AI, i.e., the benefit it provides to consumers (ξ), anticipating that this choice will have an

impact on its own profitability11. Here, we assume that the technology provider is a third party

and it charges only a flat fee for using its technology f . The following proposition summarizes

our analysis.

Proposition 2. (AI Quality under DS Functionality) When the AI-channel offers

DS functionality, a third party technology provider offers the highest possible benefits to the

consumer (ξ∗ = 1
2). In equilibrium, only one brand adopts the AI-device.

Proposition 2 suggests that, a third party developing the DS functionality of AI has its

incentives aligned with that of the consumers. Both parties benefit from offering higher benefits

from technology. This way, the developer can charge a fee equal to the added benefit to a brand

from adopting the AI-technology and extract the added profit due to the new technology from

the adopting brand so that the brand wants to be the adopter. Our analysis shows (please see

Appendix ) that, if the technology provider also draws revenues from the traditional channel

and charges a percentage of sales profit as its fees, our conclusions are qualitatively unaltered.

AI with Ordering Convenience (OC) Functionality

Next, we turn our attention to the AI-devices which offer the convenience of ordering (OC), but

not DS, to demonstrate the sharp contrast in the equilibrium market configuration and prices

under OC relative to the DS case. Recall that the experimental results show that, in contrast

to the DS function, an AI-device featuring OC is more likely to be accepted by consumers with

stronger brand preferences. A proportion of consumers with the weakest brand preferences state

that they prefer to use the traditional channel over the AI-channel. So we model the added

utility from shopping in an AI-channel with OC function incorporating these two findings as
11To avoid some unnecessary technical complexity, we assume here and hereafter that Brand A is always the

adopter if there is only a sole adopter, as it is the more tech-savvy retailer.
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follows:

∆OC(x) = τ |x− 1
2 | − η, (3)

where 0 < η < τ
2 , ∆OC(0) = ∆OC(1) > 0 and ∆OC(1

2) < 0. Figure 4 illustrates how ∆OC(·)

varies with the heterogeneity in consumer preferences. In this function, ∆(x) takes a negative

value when x = 1/2, for the customers with the lowest brand strength. η calibrates OC

functionality – a smaller η implies that more people enjoy a positive benefit from shopping in

the AI-channel (i.e., a better OC functionality). Without loss of generality, we set the coefficient

τ = 1.

[Figure 4 about here.]

Proposition 3. (Equilibrium under OC Functionality: Uniformity in Distribution)

When the AI-channel offers OC functionality, in the subgame perfect equilibrium, both brands

adopt the AI-channel. In equilibrium, the prices are p0,(OC,OC)
A = p

0,(OC,OC)
B = t and p1,(OC,OC)

A =

p
1,(OC,OC)
B = t+ 1−2η

4 , and profits are π(OC,OC)
A = π

(OC,OC)
B = t

2 + α
4 (1

2 − η)2.

Proposition 3 points out to the sharp contrast in equilibrium market configuration and seg-

mentation strategy of brands, when the main benefit of the technology is ordering convenience

as opposed to decision support. In equilibrium, both brands choose to adopt a retail technology

that provides ordering convenience, as these benefits are mostly enjoyed by the customers who

are brand-loyal. Therefore, when brands adopt the new channel, they do not compete for these

consumers.12 Figure 5 depicts the equilibrium market segmentation if the AI-enabled shopping

device provides OC function, where “j0” and “j1” in the figure denotes the consumer segments

who buy Brand j from the traditional channel and from the AI-channel, respectively, j = A,B.

[Figure 5 about here.]

Since the OC functionality yields value to consumers with stronger brand preferences, a

brand can sell to these consumers through the new channel and extract more surplus, with

the traditional channel prices unaffected. Compared to the case where technology provides DS

benefits, with ordering convenience, brands can internalize the added utility that the consumers
12A summary of the equilibrium prices and profits are given in Table A2 in the online Appendix A page A1.

20



are experiencing when shopping in the AI-channel. This is because the marginal consumer in

each AI-channel is indifferent between shopping in the AI or the traditional channel of the same

brand. Since the AI-channels are not in direct competition, the brands can both open an AI

channel and extract more surplus from the consumers shopping in this channel. As a result,

the overall profits of the firms are higher as well.

A quick observation yields p0,(OC,T )
A = p

0,(OC,OC)
A and π(OC,T )

A = π
(OC,OC)
A , as well as p0,(OC,T )

B =

p
(T,T )
B and π

(OC,T )
B = π

(T,T )
B . Thus, a brand’s pricing decision and equilibrium profit are inde-

pendent of its competitor’s choice in the OC case. In other words, the introduction of the

AI-channel only causes within-brand consumer switching and not between. Therefore, in the

subgame perfect equilibrium, both brands adopt the AI-channel since it gives them the op-

portunity to extract more surplus from their “loyal” customers, as described in Proposition 3.

Interestingly, the limited evidence as we noted in the Introduction section is consistent with

OC devices being adopted by competing retailers.

Provision of OC Functionality Next, we solve for the technology provider’s problem of

maximizing revenue from fees by choosing the quality of the technology (η) as the first stage

of the game, similar to what we did under the DS case. The technology provider chooses the

quality of AI, η ∈ [0, 1
2 ], as well as the transaction fee, f . Proposition 4 describes the third

party’s optimal investment under OC.

Proposition 4. (AI Quality under OC Functionality) For an AI-device with OC func-

tionality, a third party sets the quality η∗ = 0, with a fee of fOC∗ = π
(OC,OC)
A |η=0 − t

2 . In

equilibrium, both brands adopt the AI-channel.

This proposition, along with Proposition 2, states that as long as the AI-device features only

one functionality, either DS or OC, the technology provider will always provide the best possible

quality, and charge a fee equal to the added benefit to a brand from adopting the AI-technology.

However, what functionality is introduced in the market is not inconsequential both in terms

of price competition at the retail level and also in influencing the market structure. This is

because the functionality of a device determines which consumers self-select into using AI and

which consumers do not, which in turn directly influences the ability of the firms to profitably

price discriminate by offering these benefits in a channel. Optimal segmentation structure, as
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a result, shows a sharp contrast between the cases when the primary benefit is DS and when it

is OC. This also implies that if the technology provider has a choice of introducing one of the

two functionalities, it will have definite preference, as we show next.

Choice of AI Functionality: OC or DS?

In the analysis of the DS and OC cases, we find that while the technology is always pushed

towards the highest frontier, the adoption decisions in equilibrium are different. In the OC

case, the technology provider can collect fees from both brands, but in the DS case, it can only

collect money from one brand. A natural question is, which functionality, DS or OC, does a

technology provider prefer to offer to maximize its profit? The following proposition gives the

answer to the above question.

Proposition 5. (AI Functionality and Technology Provider: DS or OC?) If a third

party could choose between offering DS vs OC functionality, it would choose to offer DS over

OC since ΠDS∗ > ΠOC∗.

Proposition 5 provides insights into how the functionalities offered by retail AI technology

may evolve over time, given that the incentive of the third party shapes the provision of what

is available to the retailers and to the consumers.

Denote the technology provider’s maximized profit as ΠDS∗ = fDS∗ if the AI-device features

DS while as ΠOC∗ = 2fOC∗ if the AI-device features OC. Even though the third party sells to

only one of the two brands when it offers DS (due to the asymmetry in adoption), it earns a

higher profit relative to when it sells to both brands under OC functionality. The narrow profit

margins that the brands have under the OC functionality restricts the profits of the third party

as well.

DS function induces an asymmetric adoption, so consumers with weak preferences are

“locked in” by the added utility, and thus the brand can charge a high price on the new

channel to these customers with weak preferences. OC function, on the other hand, makes

prices for “loyal” consumers higher while the competition for weak preference consumers is still

high. Thus the traditional channel prices remain low, which implies that brands cannot charge

too high a price for “loyal” customers on the new channel either, because they may switch to

the traditional channel in that case.
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In summary, our analysis in this section has provided a powerful insight into how technology

can interact with strategic players in the marketplace to shape brand choices and evolution as

well as the market structure. Our insight is fundamentally driven by the following economics.

A new channel provides a new opportunity for price discrimination and the profitability of such

an opportunity will depend on the intensity of price competition in the new channel. This

intensity is mediated by the functionality of the new channel. Because of the fact that DS

functionality is preferred by brand indifferent customers, whereas OC function is valued more

by customers of strong brand preference, an AI channel based on DS functionality can either

intensify price competition with competitive entry or reduce it through channel differentiation

with a single adopter. In this case, a single adopter prevails as both price discrimination and

channel differentiation benefit all competing retailers. In comparison, the OC functionality will

only help with each retailer’s price discrimination without any possibility for channel differen-

tiation. It is for this reason that the DS functionality is preferred by the technology provider

over the OC functionality. In other words, when left to its own devices, the market favors

the retail technology with DS functionality. This new insight may shed light on the apparent

proliferation of recommendation systems in the marketplace.

Extensions

AI Channel with DS and OC Functionalities Together

In the main model, we intentionally divided our analyses into two parts, and assumed that the

AI-channel provides one function and one function alone to point to the sharp contrast in the

equilibrium outcomes in distribution strategy and pricing. Naturally, AI-channels may offer

these functions together. In this section, we will provide the analysis of a channel serving these

functions together and derive the equilibrium outcome.

When a channel offers both OC and DS benefits, a consumer who chooses to shop in this

channel may benefit from (1) DS only, (2) OC only, or (3) both DS and OC. A consumer will

choose to use these functions in a way to maximize her utility. Formally, when shopping in the
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AI-channel, a consumer located at x will receive the utility:

∆OC+DS(x) := max{∆DS(x),∆OC(x),∆DS(x) + ∆OC(x)}. (4)

Using the formulas for ∆DS(x) and ∆OC(x) (given in Equations (2) and (3)) one can easily

derive the expression for ∆OC+DS(x) (for brevity, this expression is moved to the Appendix page

A12). Figure 6 depicts how ∆OC+DS varies with brand preferences, x. Part (a) corresponds

to the case when ξ ≤ η, where consumer utility is maximized by using only one of the two

functions alone, and part (b) corresponds to the case when ξ > η, where utility is maximized

by using both functions together.

[Figure 6 about here.]

Equilibrium market structure in this scenario depends on the relative benefit of each func-

tion, which is determined by the magnitudes of ξ and η. A larger ξ indicates a better DS

functionality, while a smaller η indicates a better OC functionality. The equilibrium outcomes

are defined based on the relative magnitude of ξ and η, a comparison of which results in the

five cases given in Figure 7. The full expressions for the equilibrium decisions are given in

Proposition A1 in Appendix page A11.

[Figure 7 about here.]

We solve for the full game, including a third party technology provider’s investment decision.

Suppose that there is a technology provider who can choose both ξ and η for an AI-device which

offers DS and OC functions together, as well as the fee f that a brand has to pay to the provider

if it wants to adopts the AI-channel.

Proposition 6. (AI-channel with Combined OC and DS functions) A third party

which offers a combination of DS and OC functionalities strategically chooses to maximize

the quality of DS technology, however, offers an imperfect OC quality (ξ∗ = 1
2 , η
∗ > 0). In

equilibrium, only one of the two brands adopts the AI-channel.

Proposition 6 provides a rather surprising finding. The technology provider maximizes

its profit by strategically choosing to offer a perfect DS functionality while keeping the OC
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functions less than perfect – even when technology is feasible and investment is costless. This

is an important finding as it describes that the technology that consumers use in retail channels

is not merely an outcome of technological advancements, but also an outcome of incentive-

driven competition in the marketplace and purposeful interactions amongst retailers as well the

third party technology developer. Even when a better technology is available, it may not be in

the best interest of the retailers to adopt them in an effort to mitigate AI-adoption competition.

Most importantly, the technology provider is not always driven to pursue the best technology.

Rather, profit motives shape its preference for advanced technology!

Intuitively, the technology provider does not push both functions to the frontier, because it

wants to leverage the heterogeneity in consumers’ attitudes toward AI, so that brands can carry

out price discrimination effectively. The fact of the matter is that, the DS functionality favored

by customers with weaker brand preferences is a more helpful technology, as we have shown

previously, as it moderates retail competition. If both DS and OC functions are maximized,

all consumers in the marketplace would prefer the AI-channel over the traditional channel. In

turn, retailers can no longer use traditional and AI-channels for price discrimination purposes.

As a result, the technology provider prefers to avoid offering all consumers very high benefits

from using AI. Doing so is not beneficial for the retailers, and hence for itself.

Consumer Welfare

The fact that the technology provider may not provide the best feasible technology in an effort

to mitigate a retail AI competition raises an interesting question: how does the market choice

differ from the choice of a social planner who cares about social welfare? We address this

question in the following proposition.

Proposition 7. (AI and Welfare: When AI Provides Both Functions) A social plan-

ner will optimally choose DS and OC functions at ξ∗∗ = 1
2 and η∗∗ = 0, such that competing

retailers both adopt the AI-channel.

Proposition 7 suggests two distortions resulting from the third party choice. First, there

is a technology distortion. A central planner always prefers a “perfect” AI technology (both

DS and OC functionalities yielding the highest utility to every consumer) which generates

the highest social welfare. If the technology is provided by a third party, however, it will
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strategically design the OC functionality to be less than perfect to obtain the highest profit.

Second, there is an adoption distortion. In the socially optimal case, both brands would adopt

the AI-device. However, if the technology is provided by a third party provider, it will only

induce a monopolistic adopter to the detriment of consumers. These findings are informative

for the policymakers who are thinking about the implications of technology in retail.

Conclusion

The technology with which consumers search and order products today is significantly different

from that of yesterday’s. Advances in data analytics and artificial intelligence technologies pro-

vide a substitute for the physical legwork of searching and shopping for goods. Not surprisingly,

an increasing number of devices integrate AI technology that assists in decision support and

ordering convenience. Amazon’s Dash button automatically reorders the product for a con-

sumer, Amazon’s Alexa allows consumers to receive product recommendations from Amazon.

Google’s Home Assistant offers similar functionalities.

This paper, to our knowledge, is the first paper to test consumer attitudes towards using

AI, conditional on their brand preference strength, and to use the underlying relationship to

build a model of distribution and pricing strategy. By doing so, we theoretically explore the

competitive implications of the new retailing technology and show how strategic interactions in

the marketplace can shape the choice and implementation of the new technology.

Our experimental findings show that the acceptance of AI-based shopping devices depends

on the functionality that the device offers and a consumer’s preference strength for the brand.

Based on earlier research (Burke, 2002), we investigate two distinct functionalities: ordering

convenience (OC) and decision support (DS). It is essential for managers to consider the primary

functionality of the device to understand who stands to benefit more from it. When devices

offer mainly ordering convenience or when products are ordered by consumers primarily using

this function (similar to the dash buttons), those with established brand preferences are more

likely to use these devices. In other words, consumers with stronger brand preferences derive

more value from the OC functionality. When devices serve a search and discover function, it is

the consumers with opposite traits, those with less established brand preferences who choose

to use these devices. The two experiments we run uncover these preference structures.
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We then take these empirical findings and incorporate them into a theoretical model to

provide insights for marketing managers on how to sell and how to price products across these

devices and traditional channels. This analysis yields a series of important findings. Most

importantly, it demonstrates that the market structure, prices, and the profits of firms will look

very different conditional on the functions the AI device offers.

The key findings of this study are as follows.

1. AI-devices facilitate price discrimination. AI-devices can facilitate price discrimi-

nation since consumers’ acceptance of the technology is correlated with their brand pref-

erence strength and the device functionality. Consumers self-select into the channel that

yields a higher utility for them and firms can enhance profits due to better segmentation.

2. AI-devices with OC function results in differentiation only in brand charac-

teristics. When the primary function of the devices is OC, both brands adopt the AI

channel. Brand loyal consumers choose to shop from the new channel and pay higher

prices to do so. The prices in the traditional channel remains unaffected, utilized by the

consumers mostly with weaker brand preferences. For this reason, the OC function is not

as effective in facilitating price discrimination or price moderation.

3. AI-devices with DS function supports channel differentiation and price dis-

crimination. When the function of the device is DS, only one brand adopts the AI

channel and the other does not. The consumers with less established brand preferences

are more likely to adopt the new channel, thus managers should anticipate a price com-

petition over the new channel. To mitigate competition, brands choose to differentiate in

distribution channels. The traditional channel is utilized by the consumers with stronger

brand preferences. The brand charges higher prices to these consumers relative to when

it did not adopt the new channel.

4. Brand-loyal consumers are more likely to face higher prices, even when they

do not use the AI-channel. Consumers who are more brand loyal are likely to face

higher prices when AI devices are adopted by firms, regardless of the functionality of the

device. Consumers with weaker preferences may face lower or unchanged prices.
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5. Consumer aversion to AI may not be a bad thing from the perspective of

firms. It may, on the surface, seem like elevating the benefits from shopping with

AI-devices for all consumers is likely to benefit firms. In fact, this is true in a monopoly

as the firm can charge a higher price to consumers. In a duopoly, however, elevating the

utility to everyone can make firms worse off as it eliminates price discrimination ability

and therefore enhances price competition. Put differently, the impact of AI technology is

less predictable under competition and a higher heterogeneity in consumer benefits from

AI is more conducive to firm profits.

6. AI technology providers may refrain from a perfect technology. While a

perfect technology that benefits every consumer is socially optimal, such a technology is

not preferred from the perspective of the technology provider. A provider prefers to limit

the OC functionality while offering the perfect DS functionality.

In sum, the key insight our model offers is that firms can make use of some consumers’

aversion to the new, AI-enabled channel to price discriminate and thus gain a higher profit,

given the fact that consumers’ channel preference is correlated with the strength of their brand

preferences. Different functions induce different distribution strategies. AI-enabled shopping

devices featuring OC will induce uniformity in distribution, while those featuring DS will induce

specialization in distribution.

Our study offers, for the first time to our knowledge, an analysis of the AI-shopping devices

using a combination of experimental and theoretical methods. While we think that the topic

and the undertaking are important, our research is not without limits. In our analysis, we

focus on the key benefits of technology defined by Burke (2002). There may be additional

factors and benefits which are not considered in our research for reasons of keeping the research

focused. Future research may want to focus on some of these additional benefits, for instance,

the entertainment value of shopping or privacy as a consideration. Moreover, in our research

we treat the device and channel interchangeably, and there may be additional agents in the

market which are intermediaries that enable selling or offer the technology. We intentionally

limit the number of players, but researchers who read this study (and make it this far) may

find it valuable to think about the additional strategic considerations these intermediaries add

to the problem we study.

28



References

Bergemann, D., Brooks, B., & Morris, S. (2015). The limits of price discrimination. American
Economic Review, 105 (3), 921–57.

Berthene, A. (2017). Should online retailers build Alexa skills?, Digital Commerce
360. https://www.digitalcommerce360.com/2017/05/25/online-retailers-build

-alexa-skills/.
Besanko, D., Dubé, J.-P., & Gupta, S. (2003). Competitive price discrimination strategies in a

vertical channel using aggregate retail data. Management Science, 49 (9), 1121–1138.
Bettman, J. R., & Park, C. W. (1980). Implications of a constructive view of choice for analysis

of protocol data: A coding scheme for elements of choice processes. ACR North American
Advances.

Boatsman, J. R., Moeckel, C., & Pei, B. K. (1997). The effects of decision consequences on
auditors’ reliance on decision aids in audit planning. Organizational Behavior and Human
Decision Processes, 71 (2), 211–247.

Brewer, M. B. (1979). In-group bias in the minimal intergroup situation: A cognitive-
motivational analysis. Psychological Bulletin, 86 (2), 307.

Bucklin, R., Lehmann, D., & Little, J. (1998). From decision support to decision automation:
A 2020 vision. Marketing Letters, 9 (3), 235–246.

Burke, R. R. (2002). Technology and the customer interface: what consumers want in the
physical and virtual store. Journal of the Academy of Marketing Science, 30 (4), 411–
432.

Capgemini. (2018). Consumer interest in using voice digital assistants for pur-
chasing products/services in the United States and Europe in 2017, by cate-
gory, Statista. https://www.statista.com/statistics/952177/us-europe-consumer

-interest-voice-assistance-usage-purchase/.
Castelo, N., Bos, M. W., & Lehmann, D. R. (2019). Task-dependent algorithm aversion.

Journal of Marketing Research, 0022243719851788.
Cavallo, A. (2017). Are online and offline prices similar? evidence from large multi-channel

retailers. American Economic Review, 107 (1), 283–303.
Chen, J. Y. (2009). Effectiveness of concurrent performance of military and robotics tasks and

effects of cueing and individual differences in a simulated reconnaissance environment. In
Advances in human-robot interaction. IntechOpen.

Choi, J., & Bell, D. R. (2011). Preference minorities and the internet. Journal of Marketing
Research, 48 (4), 670–682.

29



Choi, S. C. (1991). Price competition in a channel structure with a common retailer. Marketing
Science, 10 (4), 271–296.

Conniff, R. (2011). What the luddites really fought against. Smithsonian Magazine, 227–242.
Coughlan, A. T., & Wernerfelt, B. (1989). On credible delegation by oligopolists: A discussion

of distribution channel management. Management Science, 35 (2), 226–239.
Coupey, E., Irwin, J. R., & Payne, J. W. (1998). Product category familiarity and preference

construction. Journal of Consumer Research, 24 (4), 459–468.
Dawar, N. (2018). Marketing in the age of Alexa, Harvard Business Review. https://hbr.org/

2018/05/marketing-in-the-age-of-alexa.
Dietvorst, B. J., Simmons, J. P., & Massey, C. (2015). Algorithm aversion: People erroneously

avoid algorithms after seeing them err. Journal of Experimental Psychology: General,
144 (1), 114.

Dietvorst, B. J., Simmons, J. P., & Massey, C. (2016). Overcoming algorithm aversion: Peo-
ple will use imperfect algorithms if they can (even slightly) modify them. Management
Science, 64 (3), 1155–1170.

Dzindolet, M. T., Pierce, L. G., Beck, H. P., & Dawe, L. A. (2002). The perceived utility of
human and automated aids in a visual detection task. Human Factors, 44 (1), 79–94.

Edison Research. (2018). Amount spent purchasing an item with smart speaker in the United
States in 2017, Statista. https://www.statista.com/statistics/797687/us-amount

-spent-buying-an-item-with-smart-speaker/.
Ferrari, F., Paladino, M. P., & Jetten, J. (2016). Blurring human–machine distinctions: Anthro-

pomorphic appearance in social robots as a threat to human distinctiveness. International
Journal of Social Robotics, 8 (2), 287–302.

Forman, C., Ghose, A., & Goldfarb, A. (2009). Competition between local and electronic
markets: How the benefit of buying online depends on where you live. Management
Science, 55 (1), 47–57.

George, F. (2014). Machine takeover: the growing threat to human freedom in a computer-
controlled society. Elsevier.

Gerstner, E., & Hess, J. D. (1995). Pull promotions and channel coordination. Marketing
Science, 14 (1), 43–60.

Gerstner, E., Hess, J. D., & Holthausen, D. M. (1994). Price discrimination through a distribu-
tion channel: Theory and evidence. The American Economic Review, 84 (5), 1437–1445.

Goodman, E. (1988). Time bandits in the machine age. Chicago Tribune, Tempo Section, 10 .
Highhouse, S. (2008). Stubborn reliance on intuition and subjectivity in employee selection.

Industrial and Organizational Psychology, 1 (3), 333–342.

30



Jeuland, A., & Shugan, S. M. (2008). Managing channel profits. Marketing Science, 27 (1),
52–69.

Johnson, E. J., & Russo, J. E. (1984). Product familiarity and learning new information.
Journal of Consumer Research, 11 (1), 542–550.

Kinsella, B. (2018). Amazon says Alexa voice shopping tripled during 2018 holiday season,
VoiceBot. https://voicebot.ai/2018/12/31/amazon-says-alexa-voice-shopping

-tripled-during-2018-holiday-season/.
Kleinberg, J., Lakkaraju, H., Leskovec, J., Ludwig, J., & Mullainathan, S. (2017). Human

decisions and machine predictions. The Quarterly Journal of Economics, 133 (1), 237–
293.

Lal, R. (1990). Improving channel coordination through franchising. Marketing Science, 9 (4),
299–318.

Lee, E., & Staelin, R. (1997). Vertical strategic interaction: Implications for channel pricing
strategy. Marketing Science, 16 (3), 185–207.

Liu, Y., & Zhang, Z. J. (2006). Research note – the benefits of personalized pricing in a channel.
Marketing Science, 25 (1), 97–105.

Logg, J. M., Minson, J. A., & Moore, D. A. (2019). Algorithm appreciation: People prefer
algorithmic to human judgment. Organizational Behavior and Human Decision Processes,
151 , 90–103.

Longoni, C., Bonezzi, A., & Morewedge, C. (2019, 04). Resistance to medical artificial intelli-
gence. Journal of Consumer Research.

Martin, T. (2019). The 50 most useful Alexa skills, CNET. https://www.cnet.com/how-to/

amazon-echo-most-useful-alexa-skills/.
Meyersohn, N. (2018). Amazon’s Alexa is the biggest challenge for brands since the internet,

CNN Business. https://money.cnn.com/2018/05/10/news/companies/alexa-amazon

-smart-speakers-voice-shopping/index.html.
Mick, D. G., & Fournier, S. (1998, 09). Paradoxes of Technology: Consumer Cognizance,

Emotions, and Coping Strategies. Journal of Consumer Research, 25 (2), 123-143.
Moorthy, K. S. (1988). Strategic decentralization in channels. Marketing Science, 7 (4), 335–

355.
Önkal, D., Goodwin, P., Thomson, M., Gönül, S., & Pollock, A. (2009). The relative influence

of advice from human experts and statistical methods on forecast adjustments. Journal
of Behavioral Decision Making, 22 (4), 390–409.

Park, C. W., Mothersbaugh, D. L., & Feick, L. (1994). Consumer knowledge assessment.
Journal of Consumer Research, 21 (1), 71–82.

31



Petrock, V. (2019). US voice assistant users 2019, emarketer. https://www.emarketer.com/

content/us-voice-assistant-users-2019.
Ram, S., & Sheth, J. N. (1989). Consumer resistance to innovations: the marketing problem

and its solutions. Journal of Consumer Marketing, 6 (2), 5–14.
Sinha, R. R., Swearingen, K., et al. (2001). Comparing recommendations made by online

systems and friends. In DELOS.
Soll, J. B., & Larrick, R. P. (2009). Strategies for revising judgment: How (and how well)

people use others’ opinions. Journal of Experimental Psychology: Learning, Memory, and
Cognition, 35 (3), 780.

Srinivasan, R., Lilien, G. L., & Rangaswamy, A. (2002). Technological opportunism and radical
technology adoption: An application to e-business. Journal of Marketing, 66 (3), 47–60.

Sriram, S., Chintagunta, P. K., & Agarwal, M. K. (2010). Investigating consumer purchase
behavior in related technology product categories. Marketing Science, 29 (2), 291–314.

Surowiecki, J. (2004). The wisdom of crowds: Why the many are smarter than the few and
how collective wisdom shapes business. Economies, Societies and Nations, 296 .

Thakker, K. (2019). ‘Hey Alexa, what’s the future of voice ordering for groceries?’, Grocery
Dive. https://www.grocerydive.com/news/hey-alexa-whats-the-future-of-voice

-ordering-for-groceries/546932/.
Toplin, J. (2018). Voice shopping grew threefold during the holidays, Business In-

sider. https://www.businessinsider.com/amazon-alexa-holiday-voice-shopping

-grew-threefold-2018-12.
Trotter, C. (2017). The most interesting Amazon skills for retail, Insider Trends. https://

www.insider-trends.com/the-most-interesting-amazon-skills-for-retail/.
Wright, P. (1975). Consumer choice strategies: Simplifying vs. optimizing. Journal of Marketing

Research, 12 (1), 60–67.
Yeomans, M., Shah, A., Mullainathan, S., & Kleinberg, J. (2019). Making sense of recommen-

dations. Journal of Behavioral Decision Making, 32 (4), 403–414.
Zettelmeyer, F. (2000). Expanding to the internet: Pricing and communications strategies when

firms compete on multiple channels. Journal of Marketing Research, 37 (3), 292–308.

32



Figure 1: Study 2 Results: Headphone (Left), Cereal (Right)
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Figure 2: The Additional Value from AI-Channel that Features DS
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Figure 6: The Added Value of Shopping in the AI-channel Featuring OC and DS
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Table 1: Study 1: Strength of Brand Preference and Acceptance of AI-device

AI_Acceptance
Preference_Strength 0.157∗

(0.094)

AI_Function_DS 2.306∗∗∗
(0.426)

Preference_Strength × AI_Function_DS −0.549∗∗∗
(0.126)

(Constant) −1.036∗∗∗
(0.323)

R2 0.208
F Statistic 12.282∗∗∗ (df = 3; 140)
Note: N = 144. ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 2: Study 2: Strength of Brand Preference and Acceptance of AI-device

AI_Acceptance
(Headphone) (Cereals)

Preference_Strength 0.716∗∗∗ 0.574∗∗∗
(0.187) (0.213)

AI_Function_DS 1.227∗∗∗ 0.444
(0.336) (0.496)

Preference_Strength × AI_Function_DS −1.200∗∗∗ −0.813∗∗
(0.263) (0.332)

(Constant) −1.119∗∗∗ −0.759∗∗
(0.241) (0.305)

R2 0.185 0.109
F Statistic (df = 3; 96) 7.244∗∗∗ 3.902∗∗
Note: N = 100. ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 3: Payoffs from Shopping in the AI-channel vs. Traditional Channel

Brand
Channel Brand A Brand B
Traditional channel V 0

A(x) ≡ V − tx− p0
A V 0

B(x) ≡ V − t(1− x)− p0
B

AI-channel V 1
A(x) ≡ V − tx− p1

A + ∆(x) V 1
B(x) ≡ V − t(1− x)− p1

B + ∆(x)
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Appendix A: Omitted Discussions, Expressions, and Proofs

Prices and Profits under Different Adoption Decisions

If the AI-channel features DS, see Table A1. If the AI-channel features OC, see Table A2.

[Table 4 about here.]

[Table 5 about here.]

Discussion: Technology Provider Charges a Percentage Fee (Com-
mission)

Suppose now that both the traditional channel and the new channel are run by a single mar-
ketplace provider who charges percentage commissions based on sales from the channels. An
example of such a marketplace is Amazon, which owns both its website and its AI-enabled
channel, Alexa. The commission rates can be different across the two channels.

Suppose that the commission rate in the traditional channel, r0, is exogenously given. It is
determined by the opportunity cost of shopping through the traditional channel of the provider.
The provider can choose the commission rate in the new channel, r1, as well as the quality of
the technology (ξ for DS and η for OC). The provider is maximizing its joint profit from both
channels. The game is solved through backward induction.

AI-Device with DS Only Suppose first that the AI-device provides only the DS function-
ality. For a given pair of ξ and r1, again the possible subsequent subgames after the adoption
decisions are (DS,DS), (DS, T ), (T, T ), as we have seen in the main text. Again, we assume
that A is the one who adopts if there is a sole adopter of the AI-channel.

Under subgame (DS,DS), both brands (j = A,B) solve the following problem:

max
p1
j ,p

0
j

p1
jαD

1
j (1− r1) + p0

j(1− α)D0
j (1− r0),

where D0
j and D1

j are the demand for Brand j in the traditional channel and the AI-channel,
respectively. The solution would induce profits of firms π(DS,DS)

j , j = A,B, which is a function
of r1, ξ.

Similar setup can be applied to other subgames which induce profits π(DS,T )
j and π(T,T )

j .
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Note that a different pair of (r1, ξ) induces a different subsequent adoption equilibrium:
(DS,DS) is the subsequent equilibrium if π(DS,DS)

B > π
(DS,T )
B ; (DS, T ) is the subsequent equi-

librium if π(DS,T )
A > π

(T,T )
A and π(DS,T )

B > π
(DS,DS)
B ; (T, T ) is the equilibrium if π(T,T )

A > π
(DS,T )
A .

The provider then maximizes its profit by setting an optimal pair of (r1, ξ).
Analytical solutions are not tractable; we thus show the idea through a numerical example.

We set α = 1
3

13, r0 = 0.15 14, and t = 1. We can solve numerically for the equilibrium, which
is ξ∗ = 0.5 and r1∗ = 0.4122, when only one brand is induced to adopt the new channel and
the provider’s profit is 0.2037. As a comparison, if the provider were to induce both brands to
adopt, the maximum profit it can get is 0.1071 (when ξ = 0.5 and r1 = 0.0288); if the provider
were to induce no brands to adopt, the profit it can get is 0.15.

AI-Device with OC Only Suppose now that the AI-device provides only the OC function-
ality, where the provider chooses η and r1. Following a similar procedure as the DS case, under
the parameters α = 1

3 , r
0 = 0.15, and t = 1, the equilibrium is achieved when η∗ = 0 and

r1∗ = 0.3042, when both brands are induced to adopt the new channel and the provider’s profit
is 0.1720, which is higher compared to the profit when no brand adopts the new channel (0.15).
It is not possible for the provider to induce only one brand to adopt in the OC case because an
OC device cannot alter the competitive landscape. So the equilibrium must also be symmetric.
Also, we see that the maximum profit the provider can obtain is higher in the DS case (0.2037)
than that in the OC case (0.1720).

AI-Device with DS and OC Together Suppose now that the AI-device provides both the
DS and OC functionalities. This time the provider chooses ξ, η and r1. Again, let α = 1

3 ,
r0 = 0.15, and t = 1. In the equilibrium ξ∗ = 0.5 and η∗ = 0.0189 (perfect DS but imperfect
OC functionality) and r1∗ = 0.4180, when only one brand is induced to adopt the new channel.
In this case, the provider’s profit is 0.2427. As a comparison, if the provider makes both
functionalities perfect, then it is optimal to set r1 = 0.2897, inducing both brands to adopt the
new channel, and the profit of the provider becomes 0.2229 (< 0.2427).

Proofs of the Propositions and Lemmas

Lemma A1. If both brands adopt an AI-channel with DS function, in equilibrium, the prices
are p0,(DS,DS)

A = p
0,(DS,DS)
B = t

(
1 + α(1−2ξ)

1−α+4t

)
and p1,(DS,DS)

A = p
1,(DS,DS)
B = t

(
1− (1−α)(1−2ξ)

1−α+4t

)
, and

13Because, as mentioned in the Introduction section, 111.8 million U.S. people, nearly one third of the popu-
lation, owned a voice-assisted device by the end of 2019.

14For most items sold on Amazon, the percentage commission is 15%.
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the profits are π(DS,DS)
A = π

(DS,DS)
B = t

2

(
1 + α(1−2ξ)2(1−α+2t)

(1−α+4t)2

)
.

Proof of Lemma A1. We first make the following observations about the equilibrium config-
uration:

1. If there are any consumers who shop in the AI-channel for a brand (without loss of
generality, say Brand A), they must have a continuous mass. This is because the difference
in the utility from shopping in one brand’s AI-channel and its traditional channel is a
single peaked function in x: V 1

A(x)− V 0
A(x) = ξ − |x− 1

2 | − p
1
A + p0

A.

2. If V 1
A(x1) > V 0

B(x1) and x1 > x2, then V 1
A(x2) > V 0

B(x2) because

V 1
A(x)− V 0

B(x) =(V − tx− p1
A + ξ − |x− 1

2 |)− (V − t(1− x)− p0
B)

=− 2tx− |x− 1
2 | − p

1
A + p0

B + ξ

=− (2t± 1)x± 1
2 − p

1
A + p0

B + ξ

is decreasing in x (since t > 1
2 , 2t ± 1 > 0). So if a consumer prefers buying in A’s

AI-channel over buying in B’s traditional channel, then any consumer located to the
left of this consumer should have the same preference order on A’s AI-channel and B’s
traditional channel.

3. There cannot be an equilibrium where one brand serves all the consumers who have access
to the AI-channel. If, for instance, Brand B did not sell to any consumers who have access
to AI-channels, it would have an incentive to simply deviate to a price same as that of A
in the new channel, because by doing so it can steal some consumers who shop in Brand
A’s AI-channel and do strictly better.

Based on the three statements above, the only feasible equilibrium configurations are the
two shown in Figure A1.

[Figure 8 about here.]

In Configuration 1 (Figure A1(a)), there exists a consumer indifferent between buying in
A’s traditional channel and in B’s AI-channel (x̃1

1). The marginal consumers, x̃1
A, x̃0, x̃1

1, x̃1
2,

x̃1
B, are subject to the constraint that 0 ≤ x̃1

A ≤ x̃0 ≤ x̃1
1 ≤ x̃1

2 ≤ x̃1
B and are respectively defined

by the following equations:
V − tx̃1

A − p0
A = V − tx̃1

A − p1
A + ξ − (1

2 − x̃
1
A);
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V − tx̃0 − p0
A = V − t(1− x̃0)− p0

B;
V − tx̃1

1 − p1
A + ξ − (1

2 − x̃
1
1) = V − t(1− x̃1

1)− p0
B;

V − t(1− x̃1
2)− p0

B = V − t(1− x̃1
2)− p1

B + ξ − (1
2 − x̃

1
2);

V − t(1− x̃1
B)− p0

B = V − t(1− x̃1
B)− p1

B + ξ − (x̃1
B − 1

2).
The optimization problems of Brand A and Brand B become:

max
p0
A,p

1
A

p0
A

(
x̃1
A + (1− α)(x̃0 − x̃1

A)
)

+ p1
Aα(x̃1

1 − x̃1
A), and

max
p0
B ,p

1
B

p0
Bα

((
1− x̃1

B + x̃1
2 − x̃1

1

)
+ (1− α)(1− x̃0)

)
+ p1

Bα
(
x̃1
B − x̃1

2

)
.

In solving these problems, we take advantage of the fact that the constraint x̃1
1 ≤ x̃1

2 always
binds. Thus x̃1

1 = x̃1
2 in the equilibrium, expressed by the consumer indifferent between V 1

A and
V 1
B. This implies that there exists no consumer indifferent between buying in A’s traditional

channel and in B’s AI-channel (x̃1
1), or, Configuration 1 is infeasible.

In Configuration 2 (Figure A1(b)), given a set of prices (p0
A, p

1
A, p

0
B, p

1
B), the equilibrium

configuration is pinned down by the indifferent consumers x̃1
A and x̃1

B who are indifferent between
purchasing in the traditional and in the AI-channel among all the consumers who buy from
Brand A (B), and x̃0 (x̃1) as the consumer indifferent between the two brands if buying in the
traditional (new) channel. In this configuration, 0 ≤ x̃1

A ≤ x̃0 ≤ x̃1
B ≤ 1 and x̃1

A ≤ x̃1 ≤ x̃1
B.

Since both brands have adopted an AI-channel featuring DS, by definition, we have

V − tx̃0 − p0
A = V − t(1− x̃0)− p0

B ⇒ x̃0 = p0
B − p0

A + t

2t ,

V − tx̃1 − p1
A + ∆(x̃1) = V − t(1− x̃1)− p1

B + ∆(x̃1) ⇒ x̃1 = p1
B − p1

A + t

2t ,

V − tx̃1
A − p0

A = V − tx̃1
A − p1

A + ξ − (1
2 − x̃

1
A) ⇒ x̃1

A = 1
2 − (p0

A − p1
A + ξ),

V − t(1− x̃1
B)− p0

B = V − t(1− x̃1
B)− p1

B + ξ − (x̃1
B −

1
2) ⇒ x̃1

B = 1
2 + (p0

B − p1
B + ξ).

We can thus find the demand for A and B and reformulate the brands’ maximization
problems:

max
p0
A,p

1
A

p0
A

(
x̃1
A + (1− α)(x̃0 − x̃1

A)
)

+ p1
Aα(x̃1 − x̃1

A).

max
p0
B ,p

1
B

p0
B

((
1− x̃1

B

)
+ (1− α)(x̃1

B − x̃0)
)

+ p1
Bα

(
x̃1
B − x̃1

)
.
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Solving the FOC’s w.r.t. prices for the equilibrium prices yields:

p
0,(DS,DS)
A = p

0,(DS,DS)
B = t

(
1 + α(1− 2ξ)

1− α + 4t

)
,

p
1,(DS,DS)
A = p

1,(DS,DS)
B = t

(
1− (1− α)(1− 2ξ)

1− α + 4t

)
.

Plugging these prices back to get x̃0, x̃1, x̃1
A, and x̃1

B, we obtain:

x̃0,(DS,DS) = x̃1 = 1
2 ,

x̃
1,(DS,DS)
A = (1− 2ξ)(1− α + 2t)

2(1− α + 4t) ,

x̃
1,(DS,DS)
B = 1− (1− 2ξ)(1− α + 2t)

2(1− α + 4t) .

To make sure that the equilibrium is feasible, we check whether 0 < x̃
1,(DS,DS)
A < x̃0,(DS,DS)(=

x̃1,(DS,DS) = 1
2) < x̃

1,(DS,DS)
B < 1 holds. Note that x̃1,(DS,DS)

A < 1
2 < x̃

1,(DS,DS)
B is automatically

satisfied under our parameter space. x̃
1,(DS,DS)
A > 0 and x̃

1,(DS,DS)
B < 1 are simultaneously

satisfied due to the assumption that ξ < 1
2 .

We can now calculate the total profit of the two brands:

π
(DS,DS)
A = π

(DS,DS)
B = t

2

(
1 + α(1− 2ξ)2(1− α + 2t)

(1− α + 4t)2

)
.

From these expressions, it is easy to see that π(DS,DS)
A − π(T,T )

A = tα(1−2ξ)2(1−α+2t)
2(1−α+4t)2 > 0. This

completes the proof.

Proof of Proposition 1. Suppose now that only Brand A opens the new channel. Based on
the same three observations stated in the proof of Lemma A1, there are now three possible
equilibrium configurations, as shown in Figure A2.

[Figure 9 about here.]

Consumers in the shaded region buy Brand A in the AI-channel. Consumers in the unshaded
region to the left of x̃0 buy Brand A in the traditional channel, while consumers in the unshaded
region to the right of x̃0 buy Brand B in the traditional channel. By a similar analysis as in
the proof of Lemma A1, when t > 1/2, we can show that the first configuration is the only
feasible configuration that can support an equilibrium. In this equilibrium, x̃0, x̃1

A1 and x̃1
A2 are
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determined by the following indifference conditions:

V − tx̃0 − p0
A = V − t(1− x̃0)− p0

B ⇒ x̃0 = p0
B − p0

A + t

2t ,

V − tx̃1
A1 − p0

A = V − tx̃1
A1 − p1

A + ξ − (1
2 − x̃

1
A1) ⇒ x̃1

A1 = 1
2 − (p0

A − p1
A + ξ),

V − t(1− x̃1
A2)− p0

B = V − tx̃1
A2 − p1

A + ξ − (x̃1
A2 −

1
2) ⇒ x̃1

A2 =
p0
B − p1

A + ξ + t+ 1
2

2t+ 1 .

The brands solve the following profit maximization problems:

max
p0
A,p

1
A

p0
A

(
x̃1
A1 + (1− α)(x̃0 − x̃1

A1)
)

+ p1
Aα(x̃1

A2 − x̃1
A1).

max
p0
B

p0
B

((
1− x̃1

A2

)
+ (1− α)(x̃1

A2 − x̃0)
)
.

Solving the F.O.C’s with respect to the equilibrium prices yields:

p
0,(DS,T )
A = t

(
1 +

α
(
t(9− 2ξ) + 2(1− α)(3− ξ)

)
6(1− α + t)(1− α + 2t)

)
,

p
1,(DS,T )
A = p

0,(DS,T )
A + ξ

2 −
t

4(1− α + t) ,

p
0,(DS,T )
B = t(6t− 2αξ + 3)

3(1− α + 2t) .

We then plug the equilibrium prices back into the expressions for x̃0, x̃1
A1, and x̃1

A2. To make
sure that the equilibrium is feasible, we check that the conditions 0 < x̃1

A1 < x̃0 < x̃1
A2 < 1 and

x̃1
A1 < 1/2 < x̃1

A2 hold, which gives us the following equilibrium existence condition:

0 < α < min{7ξ + 10ξt+ 3t
8ξ − 1

8

√
(1− 2t)2 + 3t(4ξt+ 6ξ + 3t)

ξ2 , 1}

When t > 1/2, the inequality above is automatically satisfied.
Plugging in the above indifferent consumer locations and prices, the profit of the two brands

become:

π
(DS,T )
B = t(3− 2αξ + 6t)2

18(1 + 2t)(1− α + 2t) ,

π
(DS,T )
A = π

(DS,T )
B + α(2ξ(1− α + t) + 3t)(6ξ(1− α + t) + t)

24(1− α + t)(1− α + 2t) > π
(DS,T )
B .

Now, let’s solve for the subgame perfect equilibrium, comparing the profit when both brands
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adopt the AI-channel (provided in Lemma A1) and when only brand A adopts.

π
(DS,T )
B − π(DS,DS)

B = t(3− 2αξ + 6t)2

18(1 + 2t)(1− α + 2t) −
t

2

(
1 + α(1− 2ξ)2(1− α + 2t)

(1− α + 4t)2

)
= t

18(2t+ 1)(1− α + 2t)(1− α + 4t)2

[
4α
(
(1− α)2ξ((α− 9)ξ + 6)− 6

(
12ξ2 + 4ξ − 9

)
t3

+ t2
(
2α
(
44ξ2 − 12ξ − 9

)
− 108ξ2 + 12ξ + 45

)
− (α− 1)t

(
(26α− 54)ξ2 − 12(α− 2)ξ + 9

)]
.

Denote the term inside the square brackets as h(t). Then one can easily calculate

h′(t) = 4α
(
(α− 1)

(
(54− 26α)ξ2 + 12(α− 2)ξ − 9

)
− 18(4ξ(3ξ + 1)− 9)t2

+2t(2α(4ξ(11ξ − 3)− 9) + 12ξ(1− 9ξ) + 45),

h′′(t) = 4α(2(2α(4ξ(11ξ − 3)− 9) + 12ξ(1− 9ξ) + 45)− 36(4ξ(3ξ + 1)− 9)t).

Note that h′′(t) is a linear function of t, and the slope is −144α(4ξ(3ξ + 1) − 9) > 0 when
0 < ξ < 1/2, so h′′(t) is increasing in t. Therefore, h′′(t) > h′′(0) = 8α(2α(4ξ(11ξ − 3) − 9) +
12ξ(1− 9ξ) + 45).

Also note that 2α(4ξ(11ξ − 3) − 9) + 12ξ(1 − 9ξ) + 45 is between 12ξ(1 − 9ξ) + 45 and
2(4ξ(11ξ − 3)− 9) + 12ξ(1− 9ξ) + 45 and both are positive when 0 < ξ < 1/2.

Thus we have h′′(t) > h′′(0) > 0, i.e. h′(t) is increasing in t. Therefore h′(t) > h′(0) =
4α((α− 1) ((54− 26α)ξ2 + 12(α− 2)ξ − 9)) which can be shown similarly to be positive.

Following a similar procedure, one can show h(t) > 0, and thus π(DS,T )
B − π

(DS,DS)
B > 0.

This inequality, together with π
(DS,T )
A > π

(DS,T )
B and π

(T,T )
A < π

(DS,DS)
A = π

(DS,DS)
B , implies

π
(DS,T )
A − π(T,T )

A > 0.
By definition of subgame perfection, we have finished the proof.

Lemma A2. π(DS,T )
A is increasing and π

(DS,T )
B is decreasing in ξ. In words, when the DS

technology offers higher quality, the profit of the adopting brand increases and the profit of the
other brand decreases.

Proof of Lemma A2. From the proof of Proposition 1

π
(DS,T )
A = t(3− 2αξ + 6t)2

18(1 + 2t)(1− α + 2t) + α(2ξ(1− α + t) + 3t)(6ξ(1− α + t) + t)
24(1− α + t)(1− α + 2t) .

Taking the first derivative w.r.t. ξ yields:

∂π
(DS,T )
A

∂ξ
= 8αξ(9(1− α) + t(14(1− α) + 18t+ 13)) + 12αt(2t+ 1)

72(2t+ 1)(1− α + 2t) .
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It is clear that this expression is positive, so ∂π
(DS,T )
A

∂ξ
> 0, i.e., π(DS,T )

A is increasing in ξ. Similarly,
it is easy to see that π(DS,T )

B = t(3−2αξ+6t)2

18(1+2t)(1−α+2t) is decreasing in ξ.

Proof of Proposition 2. If the AI-channel features DS, for any given ξ and f , the profits of
the firms are determined by their adoption decisions:

• If neither of them adopts, their profits are both π(T,T )
A = t

2 .

• If both of them adopt, their profits are both π(DS,DS)
A − f .

• If only Brand A adopts, A’s profit is π(DS,T )
A − f , and B’s profit is π(DS,T )

B .

From the proof of Proposition 1, π(DS,T )
B > π

(DS,DS)
B = π

(DS,DS)
A > π

(DS,DS)
A − f . Thus,

both firms adopting cannot be an equilibrium. Whether one or no brand adopts depends on f .
Specifically, the equilibrium in the adoption game should be characterized as follows:

If f ≤ π
(DS,T )
A − π

(T,T )
A , one brand adopts the AI-channel, and the AI provider earns f ;

otherwise, no brand adopts the AI-channel, and the AI provider earns 0.
Therefore, for any fixed ξ the optimal f is π(DS,T )

A − π(T,T )
A = π

(DS,T )
A − t

2 .
By Lemma A2, we know that π(DS,T )

A − t
2 is also increasing in ξ. Thus, the optimal level of

ξ should reach the best possible (ξ∗ = 1/2), and the optimal fee is fDS∗ = π
(DS,T )
A |ξ= 1

2
− t

2 .

Lemma A3. If both brands adopt an AI-channel with the OC function, in equilibrium, the
prices are p0,(OC,OC)

A = p
0,(OC,OC)
B = t and p1,(OC,OC)

A = p
1,(OC,OC)
B = t+ 1−2η

4 , and the equilibrium
profits are π(OC,OC)

A = π
(OC,OC)
B = t

2 + α
4 (1

2 − η)2.

Proof of Lemma A3. Both brands adopt the AI-channel. Similar observations to those
stated in the proof of Lemma A1 can be made also in the OC case:

1. The consumers who shop in the AI-channel for one brand must be a continuous mass.

2. If a consumer prefers buying in a brand’s AI-channel over this brand’s traditional channel,
every consumer to its left should have the same preference ordering.

3. Not everyone who has access to the AI-channel buys from it. This is because if so, there
is no interaction between the two channels, and thus the prices in the AI-channel can only
be t, which is the same as those in the traditional channel. However, if so, the middle
consumer who is at x = 1

2 will actually prefer the traditional channel because she gets
negative added utility from the AI-channel, which is a contradiction.
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Given the statements above, the possible equilibrium configuration is shown in Figure A3.

[Figure 10 about here.]

By definition, x̃A, x̃B, and x̃ are given by

V − tx̃A − p0
A = V − tx̃A − p1

A − η + (1
2 − x̃A) ⇒ x̃A = p0

A − p1
A + 1

2 − η,

V − t(1− x̃B)− p0
B = V − t(1− x̃B)− p1

B − η + (x̃B −
1
2) ⇒ x̃B = p1

B − p0
B + 1

2 + η,

V − tx̃− p0
A = V − t(1− x̃)− p0

B ⇒ x̃ = p0
B − p0

A + t

2t .

The brands are solving for the following optimization problems to maximize their profits:
For Brand A,

max
p0
A,p

1
A

p0
A ((1− α)x̃A + (x̃− x̃A)) + p1

Aαx̃A.

For Brand B,

max
p0
B ,p

1
B

p0
B ((1− α) (1− x̃B) + (x̃B − x̃)) + p1

Bα (1− x̃B) .

Solving for the first order conditions with respect to prices yields: p0,(OC,OC)
A = p

0,(OC,OC)
B = t,

and p1,(OC,OC)
A = p

1,(OC,OC)
B = t+ 1−2η

4 .
Plugging the prices in the expression for the indifferent consumers yields: x̃(OC,OC)

A = 1
4 −

η
2 ,

x̃
(OC,OC)
B = 3

4 + η
2 , and x̃(OC,OC) = 1

2 , as well as the profit of the two brands: π
(OC,OC)
A =

π
(OC,OC)
B = t

2 + α
4 (1

2 − η)2. An equilibrium exists when 0 < x̃
(OC,OC)
A < x̃(OC,OC) < x̃

(OC,OC)
B < 1,

which is guaranteed when 0 < η < 1/2.

Proof of Proposition 3. We first solve the other subgame when only one brand (say A)
adopts the new channel, with the equilibrium configuration shown in Figure A4. The first two
statements in the proof of Lemma A3 together with the fact that ∆(1

2) < 0 ensure that this is
the only possible equilibrium configuration.

[Figure 11 about here.]

Following a similar procedure to the one in the proof of Lemma A3, the maximization
problem for Brand A becomes:

max
p0
A,p

1
A

p0
A ((1− α)x̃A + (x̃− x̃A)) + p1

Aαx̃A,
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and for Brand B, it becomes:
max
p0
B

p0
B (1− x̃) .

Solving for the first order conditions with respect to prices yields: p0,(OC,T )
A = p

0,(OC,T )
B = t,

and p1,(OC,T )
A = t+ 1−2η

4 . The equilibrium profits are π(OC,T )
A = t

2 + α
4 (1

2 − η)2 and π(OC,T )
B = t

2 .
Comparing Equilibrium (OC,OC) and Equilibrium (OC, T ) yields that p0,(OC,T )

A = p
0,(OC,OC)
A

and π(OC,T )
A = π

(OC,OC)
A , as well as p0,(OC,T )

B = p
(T,T )
B and π(OC,T )

B = π
(T,T )
B . Thus, a brand’s pricing

decision and equilibrium profit are independent of its competitor’s choice in the OC case. In
other words, the introduction of the AI-channel only causes within-brand consumer switching
and does not affect competition between brands, so adopting the AI-channel and charging a
higher price in the new channel increases a brand’s profit. Therefore, both brands adopt the
new channel in the subgame perfect equilibrium.

Lemma A4. π(OC,OC)
j is decreasing in η, j = A,B. In words, when the OC technology gets

better, the profit of each brand increases.

Proof of Lemma A4. π(OC,OC)
j = t

2 + α
4 (1

2 − η)2, so ∂π
(OC,OC)
j

∂η
< 0 for 0 < η < 1/2.

Proof of Proposition 4. If the AI-channel features OC, for any given η and f , the profits of
the firms are determined by their adoption decisions:

• If neither of them adopts, each brand’s profit is π(T,T )
A = t

2 .

• If both of them adopt, their profits are both π(OC,OC)
A − f .

• If only Brand A adopts, A’s profit is π(OC,T )
A − f , and B’s profit is π(OC,T )

B .

From the proof of Proposition 3, π(OC,OC)
A = π

(OC,T )
A . Thus, a brand’s adoption decision

is independent of its competitor’s decision, and only one brand adopting the AI-channel can
never be an equilibrium. Whether two or no brands adopt depends on f . Specifically, if
f ≤ π

(OC,OC)
A −π(T,T )

A , both brands adopt the AI-channel, and the provider earns 2f . Otherwise,
no brand adopts the AI-channel, and the technology provider earns 0 profit. Therefore, for any
η, the optimal f is defined by π(OC,OC)

A − π(T,T )
A = ( t2 + α

4 (1
2 − η)2)− t

2 = α
4 (1

2 − η)2.
By Lemma A4, we know that π(DS,T )

A − t
2 is increasing in ξ. Thus, the optimal level of η is

0. Remember that a small η implies a better OC technology, so the the optimal η∗ represents
the best possible technology. The optimal fee is thus fOC∗ = π

(OC,OC)
A |η=0 − t

2 = α
16 .
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Proof of Proposition 5. The proposition compares ΠDS∗ and ΠOC∗. From the proofs of
Propositions 2 and 4, if the technology provider provides DS, it will set the fee as fDS∗ and
only one brand adopts the AI-channel; if the technology provider provides OC, it will set the
fee as fOC∗ and both brands adopt the AI-channel. Thus,

ΠDS∗ = fDS∗ = π
(DS,T )
A |ξ= 1

2
− t

2 = α (9(1− α)2 + 120t3 + 4(45− 29α)t2 + 2(1− α)(39− 7α)t)
72(2t+ 1)(1− α + t)(1− α + 2t) .

ΠOC∗ = 2fOC∗ = 2(π(OC,OC)
A |η=0 −

t

2) = α

8 .

With some algebra, we can calculate

ΠDS∗ − ΠOC∗ = αt ((33− 4α2 − 29α) + (108− 62α)t+ 84t2)
72(2t+ 1)(1− α + t)(1− α + 2t) > 0.

Proposition A1. (Equilibrium under Both DS and OC Functionalities) When the AI-
channel offers both DS and OC functionalities, there are five scenarios in the ξ – η space to
define equilibria outcomes. Figure A5 graphically illustrates the parameter space (η, ξ) and the
corresponding scenarios, where we fix α = 1

3 and t = 1 as an example. The full expressions of
equilibrium solutions for price and profits are given as below:

• (Scenario 1: Uniformity – AI Serves All)
If 0 < η < α

6(1+2t) and max{3η(1+2t)
α

, (1−α)(10η+1)+12ηt
8(1−α)+12t } < ξ < 1

2 , both brands adopt the
AI-enabled channel in the equilibrium with prices p0

A = p0
B = p1

A = p1
B = t and profits

πA = πB = t
2 .

• (Scenario 2: Uniformity – AI Serves Brand Loyal)
If 0 < η < 1−α

4t+2(1−α) and 0 < ξ < (1−α)(1−2η)−4ηt
8(1−α)+12t , both brands adopt the AI-enabled

channel in the equilibrium with prices p0
A = p0

B = t and p1
A = p1

B = t + 1−2η
4 and profits

πA = πB = t
2 + α

4 (1
2 − η)2.

• (Scenario 3: Specialization – AI Serves Less Brand Loyal)
If 3(1−α+2t)

10(1−α)+12t < η < 1
2 and 5(1−α)(1−2η)+t(8−12η)

4(1−α+t) < ξ < 1
2 , only one brand (WLOG, say A)

adopts the AI-enabled channel in the equilibrium with prices p0
A = t

(
1+

α

(
t(9−2ξ)+2(1−α)(3−ξ)

)
6(1−α+t)(1−α+2t)

)
,

p1
A = p0

A + ξ
2 −

t
4(1−α+t) , p

0
B = t(6t−2αξ+3)

3(1−α+2t) and profits πB = t(3−2αξ+6t)2

18(1+2t)(1−α+2t) ,

πA = πB + α(2ξ(1−α+t)+3t)(6ξ(1−α+t)+t)
24(1−α+t)(1−α+2t) .
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• (Scenario 4: Specialization – AI Serves the most Brand Loyal and Less
Loyal)
If ξ and η do not satisfy the premises in Scenarios 1-3 and 0 < ξ < (1−α)(10η+1)+12ηt

8(1−α)+12t ,
only one brand (WLOG, say A) adopts the AI-enabled channel in the equilibrium with
prices p0

A = t
(

1 + α(4t(3η+ξ+6)+3(1−α)(2η+5))
6(3−3α+4t)(1−α+2t)

)
, p1

A = p0
A + α(2η−4ξ−1)−2η(2t+1)+4ξ(t+1)+1

4(3−3α+4t) , p0
B =

t(6t−2αξ+3)
3(1−α+2t) and profits πB = t(3−2αξ+6t)2

18(1+2t)(1−α+2t) ,

πA = πB + α(8ξ(3(1−α)2(1−2η)+4(8−3η)t2+9(1−α)(3−2η)t)+3((1−α)(1−2η)−4tη)2+48ξ2(1−α+t)2)
48(3−3α+4t)(1−α+2t) .

• (Scenario 5– Specialization – AI Serves All Customers of One Brand)
Otherwise, only one brand (WLOG, say A) adopts the AI-enabled channel in the equilib-
rium with prices p0

A = t(2α(3η−2ξ)+3(1+2t))
3(1−α+2t) , p1

A = p0
A + ξ − η, p0

B = t(6t−2αξ+3)
3(1−α+2t) and profits

πB = t(3−2αξ+6t)2

18(1+2t)(1−α+2t) , πA = πB + 3α(1−α)(1+2η)(ξ−η)+8αξt
6(1−α+2t) .

[Figure 12 about here.]

Proof of Proposition A1. Suppose that both brands adopt the AI-channel. If, in equilib-
rium, each consumer who has access to AI-channel chooses to shop in this channel, then brands’
pricing decisions for the AI-channel is made independently of the pricing decisions made for
the traditional channel. In this case, the equilibrium prices both in the traditional and new
channels are t and the equilibrium profits are t/2 for each brand.

Next, consider the case when some of the consumers who have access to AI-devices shop
in this channel. Since ∆OC(x) = |x − 1

2 | − η, ∆DS(x) = ξ − |x − 1
2 |, and ∆OC+DS(x) =

max{∆OC(x),∆DS(x),∆OC(x) + ∆DS(x)}, with some basic algebra it is easy to derive that:
if ξ ≤ η,

∆OC+DS(x) =



1
2 − x− η if 0 ≤ x ≤ 1−(ξ+η)

2

ξ − (1
2 − x) if 1−(ξ+η)

2 < x ≤ 1
2

ξ − (x− 1
2) if 1

2 < x ≤ 1+(ξ+η)
2

x− 1
2 − η if 1+(ξ+η)

2 < x ≤ 1;

if ξ > η,

∆OC+DS(x) =



1
2 − x− η if 0 ≤ x ≤ 1−2ξ

2

ξ − η if 1−2ξ
2 < x ≤ 1−2η

2

ξ − (1
2 − x) if 1−2η

2 < x ≤ 1
2

ξ − (x− 1
2) if 1

2 < x ≤ 1+2η
2

ξ − η if 1+2η
2 < x ≤ 1+2ξ

2

x− 1
2 − η if 1+2ξ

2 < x ≤ 1.
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Each brand can set a high price in the AI-channel to extract more surplus from its loyal
customers or to set a low price in the AI-channel to compete for the consumers with weak brand
preferences. Thus, there are two possible equilibrium configurations (where consumers in the
shaded region buy from the AI-channel), as shown in Figure A6.

[Figure 13 about here.]

One may think that there can be other configurations when the middle (weakest preference)
consumers buy in the AI-channel. However this is not the case. This is because we have the
same configuration as in Lemma A1 and we know that in that case p1

A < p0
A holds. So loyal

consumers will also switch to the AI-channel because they also gain a positive added utility from
the new channel. This creates a contradiction. Also, asymmetric cases when one brand sets
a low price in the AI-channel while the other one sets a high price are not possible equilibria.
One can show that the brand who charges a higher price in the AI-channel will always have
the incentive to charge a lower price so that they deviate from the configuration.

Similar to the proof of Propositions 1 and 3, we can find out the indifferent customers and
then solve for the equilibrium. When both brands set a high price (case (1)), the equilibrium
prices are p0

A = p0
B = t and p1

A = p1
B = t + 1−2η

2 , and the equilibrium profits are πA =
πB = t

2 + α
4 (1

2 − η)2. When both brands set a low price (case (2)), the equilibrium prices are
p0
A = p0

B = t(α(2η−2ξ−1)+8t+1)
−α+8t+1 and p1

A = p1
B = t((α−1)(2η−2ξ−1)+8t)

−α+8t+1 , and the equilibrium profits are

πA = πB = t((1−α)(α(4(η−ξ)2−1)+1)+64t2+16t(α((η−ξ)2−1)+1))
2(α−8t−1)2 .

Now, suppose only Brand A adopts the new channel. Consider the following configuration
specified in Figure A7.

[Figure 14 about here.]

Again, defining indifferent consumers xA1, xA2, x0, x1 as shown in the figure above and solving
for the equilibrium as we did before, we get equilibrium prices p0

A = t(3(1−α)(6−α(1−2η))+48t2+4t(α(3η+ξ−9)+15))
6(3−3α+4t)(1−α+2t) ,

p1
A = p0

A + α(2η−4ξ−1)−2η(2t+1)+4ξ(t+1)+1
4(3−3α+4t) , p0

B = t(6t−2αξ+3)
3(1−α+2t) and profits πB = t(3−2αξ+6t)2

18(1+2t)(1−α+2t) ,

πA = πB + α(8ξ(3(1−α)2(1−2η)+4(8−3η)t2+9(1−α)(3−2η)t)+3(α(1−2η)+η(4t+2)−1)2+48ξ2(1−α+t)2)
48(3−3α+4t)(1−α+2t) .

One can check that the profit of B is higher than any possible profit it could earn if both
A and B adopt the AI-channel (similar to the proof of Proposition 1). Thus, as long as the
equilibrium above holds, in the subgame perfect equilibrium, it must be the case that only one
brand adopts the new channel.

However, there are several conditions that xA1, xA2, x0, x1 need to satisfy to make the equi-
librium hold: (1) xA1 > 0, (2) xA2 < 1

2 < x1, and (3) xA1 < 1−ξ−η
2 < xA2 when ξ < η;

xA1 <
1−2ξ

2 < 1−2η
2 < xA2 when ξ > η.
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When all these 3 conditions are satisfied, it is the SPE (subgame perfect equilibrium) – only
A adopting, prices and profits listed above (Scenario 4).

When (1) is violated, xA1 should always equal to 0, i.e. not serving loyal consumers. The
equilibrium looks identical to the DS-only case (Scenario 3).

When (2) is violated, no consumer is served in the middle, which becomes identical to the
OC-only case. Thus only A adopting is not a SPE. Both brands will adopt the AI-channel
(Scenario 2).

When (3) is violated, everyone to the left of x1 buys from the new channel as long as she
has the access.

There are two subcases under the case when (3) is violated:
(a) If x1 < 1+2η

2 , then x1 = 2ξ−2p1
A+2p0

B+2t+1
2(2t+1) . A is solving the following maximization

problem: maxp1
A,p

0
A
p1
Aαx1 + p0

A(1 − α)x0 subject to the constraint that p1
A ≤ p0

A + ξ − η in
order to make sure everyone to the left of x0 uses AI-channel. Solving this, we have p0

A =
t(2α(3η−2ξ)+3(1+2t))

3(1−α+2t) , p1
A = p0

A + ξ− η, p0
B = t(6t−2αξ+3)

3(1−α+2t) . One can check this is still subgame perfect
(Scenario 5).

(b) If x1 ≥ 1+2η
2 , then x1 = −η+ξ−p1

A+p0
B+t

2t . Following a similar procedure, we have p0
A =

1
6α(η − ξ) + t, p1

A = 1
6(α− 3)(η − ξ) + t, p0

B = 1
3α(η − ξ) + t, and πB = (3t−α(ξ−η))2

18t < t/2, which
is not subgame perfect, so both adopting and let the new channel cover everyone who has the
access with price t is the only SPE (Scenario 1).

Proof of Proposition 6. Refer to Proposition A1 for the 5 scenarios. We will first prove
that within each scenario, the profit of the third party provider is (weakly) increasing in ξ and
(weakly) decreasing in η. Then we can just compare the highest profit within each scenario to
obtain the global maximum.

Consider Scenario 1 first. If f = 0, both brands adopt the AI-channel. The technology
developer can either set a lower fee f = π

(AI,AI)
B,S1 − π(AI,T )

B,S1 = t/2− (3t−α(ξ−η))2

18t = α(ξ−η)(6t−α(ξ−η))
18t

such that both brands want to adopt the AI-channel (provider’s profit= 2f) 15, or set a higher
fee f = π

(AI,T )
A,S1 − π

(T,T )
A,S1 = 1

3α(ξ − η) + α(9−5α)(ξ−η)2

72t such that only one brand wants to do so
(provider’s profit= f). π(AI,AI)

B,S1 , π(AI,T )
B,S1 , π(AI,T )

A,S1 , and π(T,T )
A,S1 are calculated based on expressions

in the proof of Proposition A1. The technology provider’s profit is then Π = max{2f, f}.
2f − f = α(ξ−η)(8t−(α+3)(ξ−η))

24t > 0. Thus Π = 2f , which is increasing in ξ− η when ξ− η ≤ 1/2.
Therefore, the optimal quality of AI in Scenario 1 is with ξ∗S1 = 1/2 and η∗S1 = 0, and the

15The superscript “(AI, T )” means the case when A adopts the AI channel while B does not (traditional
channel only). Similarly we have (AI,AI) and (T, T ). Subscript “S1” means in Scenario 1. Similarly we have
“S2− 5” meaning across Scenarios 2-5.
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provider’s profit is

Π∗S1 = 2f |ξ=1/2,η=0 = α(ξ − η)(6t− α(ξ − η))
9t |ξ=1/2,η=0 = α(12t− α)

72t .

Scenarios 2-5 are similar to that in Proposition 2. Through similar procedures to what we
have done in the proofs of Lemmas A2 and A4 (taking first derivatives w.r.t. ξ and ξ), we can
show that across Scenarios 2-5, the provider’s profit is non-decreasing in ξ and non-increasing in
η. Thus, the optimal quality of AI across Scenarios 2-5 is set at ξ∗S2−5 = 1/2 and η∗S2−5 = α

6(1+2t) ,
and the provider’s profit is

Π∗S2−5 =
{

t(3− 2αξ + 6t)2

18(1 + 2t)(1− α + 2t) + 3α(1− α)(1 + 2η)(ξ − η) + 8αξt
6(1− α + 2t) − t

2

}
|ξ=1/2,η= α

6(1+2t)

=α (α3 − α2 − α(2t+ 1)(16t+ 9) + 3(2t+ 1)2(10t+ 3))
36(2t+ 1)2(1− α + 2t) .

With some algebra, we can show that Π∗S2−5−Π∗S1 = 1
72α

(
32t

1−α+2t + α
t(2t+1)2 + 2(3−α+2t)(α+2t+1)

(2t+1)2

)
>

0 since every term is positive.
The global maximum profit Π∗ = max{Π∗S1,Π∗S2−5} = Π∗S2−5, when ξ∗ = 1/2 and η∗ =
α

6(1+2t) > 0. This is at Scenario 5, where only one brand adopts the new channel in the
equilibrium.

Proof of Proposition 7. To calculate social welfare, we need to sum up the consumer surplus,
the firms’ profits, and the profit of the technology provider:

Social welfare = Consumer surplus + Firms’ profit + Provider’s profit

=
(
α(
∫
x∈X

V − t1(x)− p1(x) + ∆OC+DS(x)dx+
∫
x∈X

V − t0(x)− p0(x)dx)

+ (1− α)
∫ 1

0
V − t0(x)− p0(x)dx

)
+
(
α(
∫
x∈X

p1(x)dx+
∫
x∈X

p0(x)dx)

+ (1− α)
∫ 1

0
p0(x)dx− fA − fB

)
+
(
fA + fB

)
= V − T + α

∫
x∈X

∆OC+DS(x)dx.

where t0(x) and t1(x) denote the transportation cost for a consumer at x who buys from the
traditional channel and AI-channel, respectively, which is tx if this consumer buys from Brand
A, t(1− x) if she buys from B; T = α(

∫
x∈X t

1(x)dx+
∫
x∈X t

0(x)dx) + (1− α)
∫ 1

0 t
0(x)dx denotes

the total transportation cost across all consumers; p0(x) and p1(x) denotes the price a consumer
at x who buys from the traditional channel and AI-channel, respectively, pays; X represents
the consumer segment who has the access and uses the AI-device, while X = [0, 1]\X represents
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the segment who has the access to the AI-channel but buys from the traditional channel; fj
(j = A,B) denotes the fee a brand pays to the technology provider.

As we see from the equation above, the transfer between brands and the technology provider
(fees) and between brands and consumers (prices) are cancelled out when calculating the social
welfare. V is fixed, so a social planner cares about the sum of the following two factors:

1. How much additional utility consumers enjoy from using AI (α
∫
x∈X ∆OC+DS(x)dx).

2. The total transportation cost (T ), which is minimized when everyone to the left of 1
2 buys

Brand A and everyone to the right of 1
2 buys Brand B.

Note that when ξ∗∗ = 1/2, η∗∗ = 0, ∆OC+DS(x) reaches its highest value for any x, and
X = [0, 1] covers all consumers with access to an AI-device. This implies that the total addi-
tional utility consumers enjoy from using AI is maximized, because the integrant is point-wise
maximized and the integration region is the largest.

Also, since both brands adopt the AI-device, the equilibrium is symmetric, so everyone
to the left of 1

2 buys Brand A and everyone to the right of 1
2 buys Brand B, and the total

transportation cost is minimized.
Thus, social welfare is maximized when ξ∗∗ = 1/2, η∗∗ = 0, i.e., both OC and DS function-

alities are offered at their highest possible quality. Consumer surplus is the difference between
social welfare and the total price consumers pay. When both functions are “perfect” the AI-
channel is competitive, the price drop to t, which is the lowest possible price in any equilibrium.
Thus, this is also the point that maximizes consumer surplus.
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Figure A1: Possible Equilibrium Configurations
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Figure A2: Possible Equilibrium Configurations

(a) Configuration 1

0 1
1− α

α

x̃0

x̃1
A1 x̃1

A2

A1

A0 B0

(b) Configuration 2

0 1x̃0

x̃1
A1 x̃1

A2

A1

A0 B0

(c) Configuration 3

0 1x̃0

x̃1
A2x̃1

A1

A1

A0 B0

A18



Figure A3: OC Case; Both Firms Adopt AI-Channel
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Figure A4: OC Case; Only A Adopts the AI-Channel
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Figure A5: Scenarios and Parameter Space (η, ξ) when α = 1
3 , t = 1
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Figure A6: Possible Equilibrium Configurations

(a) Case (1)
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Figure A7: Only A Adopts the AI-Channel
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Table A1: DS Case: Prices and Profits under Different Adoption Decisions

Only A adopts AI channel Both adopt AI channel No AI channel

p0
A t

(
1 +

α

(
t(9−2ξ)+2(1−α)(3−ξ)

)
6(1−α+t)(1−α+2t)

)
> t

(
1 + α(1−2ξ)

1−α+4t

)
> t

p0
B t

(
1 + α(3−2ξ)

3(1−α+2t)

)
> t

(
1 + α(1−2ξ)

1−α+4t

)
> t

p1
A p0

A + ξ
2 −

t
4(1−α+t) > t

(
1− (1−α)(1−2ξ)

1−α+4t

)
< (t)

p1
B NA t

(
1− (1−α)(1−2ξ)

1−α+4t

)
< (t)

πA πB + α(2ξ(1−α+t)+3t)(6ξ(1−α+t)+t)
24(1−α+t)(1−α+2t) > t

2

(
1 + α(1−2ξ)2(1−α+2t)

(1−α+4t)2

)
> t

2

πB
t(3−2αξ+6t)2

18(1+2t)(1−α+2t) > t
2

(
1 + α(1−2ξ)2(1−α+2t)

(1−α+4t)2

)
> t

2
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Table A2: OC Case: Prices and Profits under Different Adoption Decisions

One Brand (A) Both Brands channel Neither Brand
Adopts AI channel Adopt AI channel Adopts AI channel

p0
A t = t = t

p0
B t = t = t

p1
A t+ 1−2η

4 = t+ 1−2η
4 > (t)

p1
B NA t+ 1−2η

4 > (t)
πA

t
2 + α

4 (1
2 − η)2 = t

2 + α
4 (1

2 − η)2 > t
2

πB
t
2 < t

2 + α
4 (1

2 − η)2 > t
2
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Online Appendix B – Experimental Materials

Supplemental Study

In this study, we let participants make forced-choices between AI-enabled shopping devices with DS
and OC functions. Based on our hypotheses, it must be that consumers who have stronger brand
preferences will be more likely to prefer OC to DS. The following study tests this corollary.

170 MTurkers participated in the study. They were first randomly assigned to one of the two
conditions: high/low product knowledge. The manipulation is the same as that in Study 1 (“think of
a product category that you know/do not know about”). Then the participants were asked whether
they had a preferred brand in this product category (brand preference strength), at a scale of 1 (weak
preference) to 5 (strong preference). Finally, they were described the two functionalities of AI-devices
(DS/OC), and were asked which functionality they liked between DS and OC when they buy the
product they just mentioned (functionality preference), at a scale of 1 (strongly prefer DS) to 5
(strongly prefer OC).

If we regress functionality preference on (1) brand preference strength, (2) product knowledge, (3)
brand preference strength and product knowledge, we find the results in Table B1.

[Table 6 about here.]

First, (1) show that consumers who have stronger brand preferences will be more likely to prefer OC
to DS, which goes in line with our hypotheses and replicates what we have found in Study 1 and 2. (2)
and (3) partly reveal the possible mechanism behind this phenomenon. We see the positive relationship
between product knowledge and OC functionality preference in (2), and the level of product knowledge
is what we have manipulated. Thus we conclude a causal relationship between product knowledge and
AI functionality acceptance. Also, in (3) we find that if we include both product knowledge and brand
preference strength, all the effect of brand preference strength is absorbed by product knowledge.
Actually, higher product knowledge will induce stronger brand preference (See Table B2), and the
high R2 indicates the relationship is strong.

[Table 7 about here.]

Experiment Scripts

Study 1: Instructions and Figures

For the “OC” Condition: “Shopbot” is a smart shopping device using artificial intelligence (AI).
This device can be used to shop with voice commands.
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When you need to buy, for example, a toothpaste, you can say to Shopbot: “Shopbot, buy me
[brand name] toothpaste”, and Shopbot will order it for you. The next time you want toothpaste, you
can just say: “Shopbot, buy me toothpaste”, and Shopbot will order the same toothpaste you bought
the last time.

For the “DS” Condition: “Shopbot” is a smart shopping-support device using artificial intelligence
(AI). This device can help you make purchase decisions when you need it.

When you need, for example, a toothpaste, you can turn to Shopbot and ask which brand to buy.
Based on its understanding of your past purchase behavior and online product information, Shopbot
can suggest you a toothpaste brand. If you want, it can also give you tips on how to choose among
different brands.

Question for the High Product Knowledge Condition: Think of a product category (e.g.
shampoo, motor oil, etc.) you know a lot about. Please write down the product category: [
]
Question for the Low Product Knowledge Condition: Think of a product category (e.g. sham-
poo, motor oil, etc.) you do NOT know a lot about. Please write down the product category: [

]
Common Questions for All Participants: Do you have a preferred brand in this product category?

• Definitely yes

• Probably yes

• Might or might not

• Probably not

• Definitely not
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What’s your favorite brand in this product category? (If no favorite brand, just write “NA”) [
]

When you need to buy this product, how likely will you use Shopbot?

• Highly likely

• Likely

• Not sure

• Unlikely

• Highly unlikely

Why or why not do you want to use Shopbot when purchasing this product? [ ]

MANIPULATION CHECK QUESTIONS
Do you think Shopbot makes it easier to choose between brands?

• Definitely yes

• Probably yes

• Might or might not

• Probably not

• Definitely not

Do you think Shopbot makes it easier to order products?

• Definitely yes

• Probably yes

• Might or might not

• Probably not

• Definitely not

Study 2: Instructions and Figures

For the “DS” Condition: “Shopbot” is a smart shopping device using artificial intelligence (AI).
This device can be used to shop with voice commands.

When you need to buy, for example, a detergent, you can simply say to Shopbot: “Shopbot, buy
me [brand name] detergent”, and Shopbot will order it for you. The next time you want detergent, you
can just say: “Shopbot, buy me detergent”, and Shopbot will order the same detergent you bought
the last time. You can review the prices if you want. The shipping cost is marginal.
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For the “DS” Condition:
“Shopbot” is a smart shopping-support device using artificial intelligence (AI). This device can

help you make purchase decisions when you need it.
When you need, for example, a detergent, you can turn to Shopbot and ask which brand to buy.

Based on its understanding of your past purchase behavior and online product information, Shopbot
can suggest you a detergent brand. If you want, it can also give you shopping tips on how to choose
among different brands.

Common Questions for All Participants:
Which headphone brand do you prefer?

• Sony

• Bose

• I am indifferent between the two brands above

Is your preference over the brand you chose in the previous question strong?

• Yes, my brand preference is strong

• No, my brand preference is weak

Which cereals brand do you prefer?

• Cheerios

• Frosted Flakes

• I am indifferent between the two brands above

Is your preference over the brand you chose in the previous question strong?
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• Yes, my brand preference is strong

• No, my brand preference is weak

Which of the functions below does Shopbot have? [Select all that apply]

• With Shopbot, you can shop using your voice

• Shopbot can help you find used items being sold nearby

• Shopbot can provide you with shopping tips when you need

When you need to buy a headphone (Sony or Bose), how likely will you use Shopbot?

• Highly likely

• Likely

• Not sure

• Unlikely

• Highly unlikely

How much do you think you know about headphones?

• Very much

• Much

• Not sure

• Little

• Very little

When you need to buy cereals (Cheerios or Frosted Flakes), how likely will you use Shopbot?

• Highly likely

• Likely

• Not sure

• Unlikely

• Highly unlikely

How much do you think you know about cereals?
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• Very much

• Much

• Not sure

• Little

• Very little

Supplemental Study

Question for the High Product Knowledge Condition: Think of a product category (e.g. ce-
reals, headphone, etc.) you know a lot about. Please write down the product category: ]

Question for the Low Product Knowledge Condition: Think of a product category (e.g. ce-
reals, headphone, etc.) you do NOT know a lot about. Please write down the product category:

]

Questions Common to All:
Do you have a preferred brand in this product category?

• Definitely yes

• Probably yes

• Might or might not

• Probably not

• Definitely not

Suppose now you can use a smart shopping device, which is enabled by artificial intelligence (AI),
to purchase the product you just wrote. There are two possible functionalities that the device can
provide:

(1) [Decision Support] Help you decide which brand to buy (providing product recommendations,
lists, or additional product information)

(2) [Ordering Convenience] Make your ordering more convenient (ordering through voice command,
shopping via camera, or auto-refilling functions)

Which functionality do you prefer the shopping device to have?

• Strongly prefer Decision Support

• Prefer Decision Support
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• Indifferent between Decision Support and Ordering Convenience

• Prefer Ordering Convenience

• Strongly prefer Ordering Convenience
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Table B1: Supplemental Study Results

Dependent variable:
functionality preference (larger means preferring OC)

(1) (2) (3)
brand preference strength 0.193∗∗∗ −0.008

(0.064) (0.079)

product knowledge 0.988∗∗∗ 1.003∗∗∗
(0.191) (0.246)

(Constant) 1.850∗∗∗ 1.976∗∗∗ 1.994∗∗∗
(0.229) (0.135) (0.222)

R2 0.051 0.137 0.137
F Statistic 9.058∗∗∗ 26.732∗∗∗ 13.292∗∗∗

(df = 1; 168) (df = 1; 168) (df = 2; 167)

Note: N = 170. ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table B2: Product Knowledge and Brand Preference

Dependent variable:
brand preference strength

product knowledge 1.953∗∗∗
(0.188)

(Constant) 2.235∗∗∗
(0.133)

R2 0.391
F Statistic 107.942∗∗∗ (df = 1; 168)

Note: N = 170. ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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