
	

 	

1 

 

Consumer and Object Experience in the Internet of Things: 

An Assemblage Theory Approach 

 
 

DONNA L. HOFFMAN 

THOMAS P. NOVAK 

 

Forthcoming, Journal of Consumer Research 

  



	

 	

2 

Donna L. Hoffman (dlhoffman@gwu.edu) is Louis Rosenfeld Distinguished Scholar and 

Professor of Marketing at The George Washington University School of Business, Washington, 

DC 20005. Thomas P. Novak (novak@gwu.edu) is Denit Trust Distinguished Scholar and 

Professor of Marketing at The George Washington University School of Business, Washington, 

DC 20005. Correspondence: Donna Hoffman. The authors are grateful for the extensive 

feedback from the editor, associate editor and three reviewers. In addition, the authors thank 

seminar participants at Georgetown University, University of Maryland, Virginia Tech, 

University of Illinois, and University of California, San Diego for their helpful comments and 

discussion on this paper. Supplementary materials are included in the web appendix 

accompanying the online version of this article. 

  



	

 	

3 

ABSTRACT 
 

 
The consumer Internet of Things (IoT) has the potential to revolutionize consumer 

experience. Because consumers can actively interact with smart objects, the traditional, human-

centric conceptualization of consumer experience as consumers’ internal subjective responses to 

branded objects may not be sufficient to conceptualize consumer experience in the IoT. Smart 

objects possess their own unique capacities and their own kinds of experiences in interaction 

with the consumer and each other. A conceptual framework based on assemblage theory and 

object-oriented ontology details how consumer experience and object experience emerge in the 

IoT. This conceptualization is anchored in the context of consumer-object assemblages, and 

defines consumer experience by its emergent properties, capacities, and agentic and communal 

roles expressed in interaction. Four specific consumer experience assemblages emerge: enabling 

experiences, comprised of agentic self-extension and communal self-expansion, and constraining 

experiences, comprised of agentic self-restriction and communal self-reduction. A parallel 

conceptualization of the construct of object experience argues that it can be accessed by 

consumers through object-oriented anthropomorphism, a nonhuman-centric approach to 

evaluating the expressive roles objects play in interaction. Directions for future research are 

derived, and consumer researchers are invited to join a dialogue about the important themes 

underlying our framework.  

 

Keywords: assemblage theory, consumer experience, Internet of Things, object-oriented 

ontology, self-expansion, self-extension 
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INTRODUCTION 

 

The consumer Internet of Things (IoT) is upon us, presenting new opportunities for 

interaction that have the potential to revolutionize consumer experience. This exciting evolution 

of the IoT encompasses the wide range of everyday objects and products in the real world that 

are able to communicate with other objects and consumers, through the Internet (OECD 2015). 

Overall, the IoT industry is expected to be worth $3 trillion by 2025, with over 27 billion 

heterogeneous things connected to the Internet (Meyer 2016). In the IoT, sensors that collect 

data, and actuators that transmit that data, are being increasingly incorporated in all manner of 

consumer objects commonly found in and around the home, worn on or in the body, and used in 

consumption activities involving shopping, entertainment, transportation, wellness and the like. 

With the addition of network connectivity, previously unrelated objects and products will now 

work together as assemblages through a process of ongoing interaction (DeLanda 2011; 2016). 

From these interactions, new properties and capacities will emerge that have the potential to 

vastly expand the range of what consumers—and objects—can do, and what can be done to and 

for them.  

 

The Smart Home is One Example of a Consumer-Object Assemblage 

 

 Lilah. Imagine a consumer, Lilah, who has installed a number of smart objects in her 

home. She begins her journey by purchasing a Philips Hue hub and color changing LED light 

bulbs which she installs in three lamps. With this simple consumer-object assemblage, Lilah has 

the capacity to set the color of her lights to match her mood. After a few weeks, Lilah installs the 
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IFTTT (If This Then That) app on her smartphone. She uses it to code the lights to automatically 

turn on at sunset and off at midnight, and to change the color of the lights each day to match the 

Bing Image of the Day. Lilah settles into a routine where she eagerly anticipates seeing what 

palette her home has chosen for her that day, and smiles to herself when she sees the day’s colors 

through the windows as she pulls into her driveway in the evening. 

 

 Collin. Her husband, Collin, having noticed Lilah’s fondness for the Hue lights, buys an 

Amazon Echo enabled with the Alexa Voice Service for Lilah’s birthday. She uses the voice-

controlled smart object to time her French press coffee, control her lights, play her favorite 

Spotify playlists, and check the weather. Lilah enjoys testing Alexa by asking it questions to see 

if she can stump it. In contrast, Collin interacts with Alexa in a much more limited way, only 

asking Alexa to tell him the time or read the morning news. Collin is unwilling to experiment 

and talks to Alexa in a stiff, awkward manner. Lilah tells Collin to relax when he talks with 

Alexa, but Collin says he needs to talk that way to make Alexa understand him.  

 

 Noah. Lilah and Collin’s son Noah visits on a break from college and is amused seeing 

his parents talk to Alexa every morning. Lilah gives Noah a gift of an LG Rolling Bot 

(Thompson 2016), a spherical rolling smart object that Noah can use in “pet mode” with his 

smartphone to transmit his voice through its speakers, point a red laser pointer, and make it 

“dance.” Noah is excited because the Rolling Bot will allow him to remotely play with his pet cat 

Noodle when he is away at school. After he returns to school, this assemblage develops the 

emergent capacity to affect Lilah and Collin, who feel connected with their son as they watch the 

cat interacting with the Rolling Bot, controlled by Noah from another city. 
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Alexa. In addition to the day-to-day responding to Lilah and Collin’s requests, Alexa is 

gathering and storing information for the long term. Based on saved voice recordings, Alexa can 

learn to distinguish between Lilah and Collin. From the requests that Alexa does not understand, 

it can learn to better respond to such requests in the future. From the requests that Alexa does 

understand, it can learn how they compare to other households. Focused on their immediate 

interactions with Alexa, Lilah and Collin are largely unaware of Alexa’s multiple secret lives as 

a data gatherer, a student who learns by machine learning, and a covert market researcher who 

provides Amazon with detailed information about how consumers are using Alexa in their 

homes. These metaphors help us understand what Alexa is doing, from its own point of view.  

Lilah’s smart home assemblage has evolved to include three lamps equipped with Philips 

Hue bulbs, her smartphone, IFTTT, the Bing Image of the Day, Amazon Alexa, the LG Rolling 

Bot, the family cat, and three humans. Within this consumer-object assemblage, there exist 

simultaneously a set of nested and overlapping assemblages of different spatio-temporal scales. 

The “Alexa time my coffee” assemblage operates each morning. The Noah-Noodle-Rolling Bot 

assemblage operates over great geographic distances, and to Lilah and Collin’s dismay, often in 

the middle of the night. The Hue lighting assemblage has expanded its physical boundaries 

beyond the home into the driveway where Lilah notices the lights when she comes home.  

 The various assemblages seem to be affecting the various consumers and objects in 

different ways. Collin uses Alexa in a restricted and stunted way, and feels reduced as a person, 

even robotic, when he talks to Alexa. Lilah and Noah enjoy expressing agentic roles which allow 

them to do things they could not ordinarily do, and which extend them in new ways. At times, 

Lilah also finds herself playing a communal role where she feels that she is collaborating in a 
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relationship with the assemblage to create a nicer home environment. She feels that the 

assemblage somehow expands who she is as a person. Lilah has even found herself wondering 

what the world looks like from Alexa’s point of view and thinks about Alexa’s secret lives as a 

data gather, student, and covert researcher. She imagines her own Alexa as one of a population 

of millions of Alexas powered by Amazon’s cloud-based service. Lilah wonders if “Cloud 

Alexa” might be the world’s best multi-tasker. 

 Very different experiences emerge for Lilah, Collin, Noah and Alexa. Why do different 

consumer experiences emerge when different consumers interact with assemblages containing 

smart objects? What aspects of interaction produce different experiences and what is the role of 

repeated interaction, day in and day out, in creating experience? What leads experiences to be 

positive and enabling, rather than negative and constraining? What leads consumers to play 

different roles in their interactions—sometimes agentic and independent, and other times 

communal and relational? Does it make sense to consider what kinds of experiences might 

emerge for objects in their interactions? How might consumers understand object experience?  

 Our example of Lilah and Collin interacting with Alexa in the home is largely a micro 

view of consumer and object experience assemblages that emerge from interactions in the IoT. 

Considered on a minute-by-minute basis, interactions between Lilah and Alexa alone generate a 

half million data points over the course of a year. Thus, there is sufficient complexity in the 

interactions of simple consumer-object assemblages to justify initially focusing on this relatively 

micro level, and consideration at this level is sufficient to define consumer and object experience 

from an assemblage theory perspective. However, assemblage theory allows, and in fact 

demands, that we also provide a framework that allows interactions of IoT experience 

assemblages to be considered in a broader context. This is because consumer and object 
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experiences are also shaped by broader societal influences including privacy and legal 

considerations (Sauer 2017), advertising and marketing (LeFebre 2017), and even human rights 

domains (Gershenfeld 1999). Our goals in this article are to present a new conceptual 

framework, based on assemblage theory, to examine these questions. 

 

A Nonhuman-Centric Approach 

 

 Belk (1988) has argued that objects are passive entities that consumers invest with 

meaning. But smart objects possess properties that make them something more than what 

consumers do to them. They have significant abilities to affect and be affected that permit 

interaction not only with consumers, but also with other objects. As Mitew (2014, paragraph 13) 

observes: “[s]omething strange happens however when objects acquire connectivity, semantic 

depth, and the powers of computation and memory—they immediately and drastically transgress 

the ontological borders assigned to them.” The capacities of smart objects to affect and be 

affected by other entities suggests that they are becoming “ontologically indeterminate and 

emerging entities akin to life forms” (Zwick and Dholakia 2006, p. 57).  

 Because of smart objects’ capacities to affect and be affected, traditional, human-centric 

conceptualizations that evaluate consumer experience from only the consumer’s point of view 

may not be sufficient to conceptualize experience in the consumer IoT. Therefore, to accomplish 

our research objectives, we adopt a nonhuman-centric framework (Hill, Canniford, and Mol 

2014) that considers all entities on equal ontological footing, even as their effects may be 

unequal. This approach also permits consideration of how nonhuman objects might impact 

experiences of consumers and experience their own existence. 
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For us, that framework is assemblage theory, a comprehensive socio-material theory of 

social complexity from the speculative realism school of philosophy (e.g. DeLanda 2002, 2006, 

2011, 2016; Deleuze and Guattari 1987, Harman 2008) that emphasizes what emerges, is 

stabilized, and destabilized, from the interaction between ontologically equivalent human and 

nonhuman actors (Bogost 2012; Bryant 2011; Canniford and Bajde 2016; DeLanda 2002; 

Harman 2002). It challenges the dominant anthropocentric view that everything about an object 

is tied up in consumers’ relations to it. Instead, assemblage theory recognizes that objects have 

ontological weight on their own (Harman 2002) and are irreducible to their parts or relations, 

with properties and capacities that make them more than consumers’ perceptions or interactions 

with them. In the past few years, concepts from various approaches to assemblage theory and 

actor-network theory (Latour 2005), the “empirical sister-in-arms” to assemblage theory (Müller 

2015, p. 30), have been applied to an increasingly broad range of consumption, consumer 

culture, and marketing topics (Canniford and Bajde 2016; Canniford and Shankar 2013; Epp and 

Velageleti 2014; Giesler 2012; Kozinets, Patterson, and Ashman 2017; Martin and Schouten 

2014; Parmentier and Fischer 2015; Thomas, Price, and Schau 2013). Assemblage theory 

concepts have also been applied in fields as diverse as geography (Anderson and McFarlane 

2011), international relations (e.g. Bousquet and Curtis 2011), and critical urban theory (Brenner, 

Madden, and Wachsmuth 2011), among others. 

DeLanda’s approach to assemblage theory is the starting point for our theorizing as it 

emphasizes the processes that give rise to emergence from ongoing interactions among 

heterogeneous parts. Several of DeLanda’s ideas are particularly important for our conceptual 

development. These include part-whole interaction, a consequence of the exteriority of relations, 

whereby a part can both exist by itself and as part of a larger assemblage, and also the expressive 
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roles those parts play in interaction. DeLanda also explicitly introduces the idea of a “flat 

ontology” for the assemblage which is “made exclusively of unique singular individuals, 

differing in spatio-temporal scale, but not in ontological status” (DeLanda 2002, p. 51). See 

Canniford and Bajde (2016), Marcus and Saka (2006), Müller (2015), and Belk (2014) for 

detailed discussions of the similarities and differences among the various assemblage and actor-

network paradigms. 

 

Article Aims and Organization 

 

 We build on several key ideas from DeLanda’s assemblage theory to develop a 

conceptual framework for understanding how experience assemblages emerge and change over 

time from interactions between humans and nonhuman smart objects. Our conceptualization is 

relevant to those assemblages involving consumer interaction with everyday smart objects. These 

include smart home assemblages, as in the opening vignette, as well as other consumer-object 

assemblages, such as those involving wearables, chatbots, self-driving cars, and robots. Our 

framework is also applicable to larger macro-assemblages such as smart stores, smart 

neighborhoods, and smart cities, as well as more traditional consumer environments where 

interaction with smart objects occurs.   

We organize our article into five sections as follows. First, we review current theories of 

consumer experience and examine the construct of experience, as well as its relation to 

awareness and consciousness. Second, we develop a new conceptualization of consumer 

experience in consumer-object assemblages. This is followed by a parallel but distinct 

conceptualization of object experience. Next, we outline a number of potential research 
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directions implied by our framework, including the broader socio-material implications of 

consumer-object interaction in IoT environments. Last, we discuss the likely implications of our 

framework for specific perspectives of consumer research, and identify a number of themes 

worthy of debate.  

 

WHAT IS CONSUMER EXPERIENCE? 

 

 Our interest lies with the emergence of consumer experience from consumers’ 

interactions with smart objects. We use the term “consumer” for human entities, while using 

“object” to refer to a range of nonhuman entities. Objects include physical smart objects such as 

Amazon Alexa, Philips Hue smart lights, the AutoX self-driving car, and assemblages whose 

components are smart objects. Objects also include non-physical Internet-connected services 

such as IFTTT (If-This-Then-That) or Spotify. Additionally, objects include physical non-smart 

objects such as doors, lamps, electrical outlets, and speakers, as well as nonhuman living entities 

such as pets, that interact in assemblages with consumers and smart objects. As Bogost (2012, p. 

12) notes, “the term object enjoys a wide berth: corporeal and incorporeal entities count, whether 

they be material objects, abstractions, objects of intention, or anything else whatsoever.” 

 

Prior Research on Consumer Experience 

 

 Existing literature provides a starting point for understanding the consumer experience 

construct. Current definitions tend to adopt a largely passive view of the consumer as a receiver 

of brand or marketing stimuli, and of consumer experience as a response. For example, Brakus, 
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Schmitt and Zarantonello (2009, p53) define brand experience as “subjective, internal consumer 

responses (sensations, feelings, and cognitions) and behavioral responses evoked by brand-

related stimuli.” Verhoef et al (2009, p32) provide a similar definition: “The customer 

experience construct is holistic in nature and involves the customer’s cognitive, affective, 

emotional, social, and physical responses to the retailer.” 

 The literature recognizes that consumer experience is emergent (e.g. Thompson, 

Locander and Pollio 1989) as well as distinct from and “something more” than the products and 

other components with which consumers interact (Abbott 1955; Alderson 1957; Lemon and 

Verhoef 2016; Pine and Gilmore 1998). Emergent consumer experience is both holistic (Verhoef 

et. al 2009) as well as multidimensional. While the specific dimensions vary somewhat by 

researcher, five key dimensions, which we term the “BASIS” properties of experience, are 

consistently mentioned: Behavioral (or physical), Affective (feelings, emotional, experiential or 

hedonic), Sensory (or sensations), Intellectual (cognitive or rational), and Social (e.g. Brakus, 

Schmitt and Zarantonello 2009; De Keyser et al. 2015; Gentile et al. 2007; Holbrook and 

Hirschman 1982; Klaus and Maklan 2012; McCarthy and Wright 2004; Schmitt 1999, 2003; 

Verhoef et al 2009; Verleye 2015).  

 There is agreement that interaction is necessary for consumer experience to occur. 

Brakus, Schmitt, and Zarantonello (2009, p54) observe that experiences “occur whenever there is 

a direct or indirect interaction.” De Keyser et al (2015) explicitly incorporate interaction in 

defining consumer experience as “comprised of the cognitive, emotional, physical, sensorial, and 

social elements that mark the customer’s direct or indirect interaction with a (set of) market 

actor(s).” That interaction is required for consumer experience is axiomatic: “[t]he first basic 

tenet of CX is its interactional nature, meaning that a CX always stems from an interaction” (De 
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Keyser et al 2015). Interaction is thus a prerequisite “building block” (Prahalad and Ramaswamy 

2004) from which experience originates.  

 In sum, current definitions of consumer experience view it as a holistic, multidimensional 

response that requires interaction. Yet, this definition is insufficient because in their interactions, 

both consumers and smart objects have the capacity to take action, in addition to responding to 

action taken by the other. Thus, we are missing something if we do not also include an explicit 

consideration of the paired capacities (DeLanda 2011, 2016) exercised by consumers and smart 

objects during interaction. During interaction, the “capacities [of one entity] to affect must 

always be thought in relation to capacities [of another entity] to be affected” (DeLanda 2011, 

p4). How the consumer affects a smart object is as much a part of experience as how the 

consumer is affected by a smart object, even if their effects are not equal. This is our starting 

point for an assemblage-theory based broadening of the consumer experience construct. We will 

go much further, but first we discuss the nature of experience itself.  

  

Levels of Experience 

 

 Calder and Malthouse (2008, p3) note that “Experiences are inherently qualitative ... they 

are composed of the stuff of consciousness. They can be described in terms of the thoughts and 

feelings consumers have about what is happening when they are doing something.” While 

individual experience is subjective (Thompson, Locander, and Pollio 1989), we may still ask, 

“what is experience?” How is it different from awareness and consciousness? Who—or what—

can have an experience? Where do experiences begin and end?  
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 Subjective experience has been consistently equated with consciousness (e.g. Morin 

2006), and the terms experience, awareness, and consciousness are used interchangeably by 

different authors. Yet, the terms are not equivalent, leading to confusion among what are actually 

different concepts (Vaneechoutte 2000). The problem arises largely because the literature 

recognizes multiple levels of experience (e.g. Chalmers 1995, Vaneechoutte 2000), as well as 

multiple levels of consciousness (e.g. Farthing 1992, Morin 2006, Natsoulas 1978, Schooler 

2002, Tononi and Koch 2015). While there is disagreement on what the levels should be called 

(e.g. Morin 2006), we view experience at three distinct levels, ranging from basic experience, to 

aware experience to conscious experience (see also Chalmers 1995; Vaneechoutte 2000).  

  

 Basic Experience. Basic experience is the lowest, most fundamental level of experience 

of an entity (Chalmers 1995). At this primary level, Vaneechoutte (2000, p 432) claims that even 

enzymes can have experiences, such as “when the appropriate substrate is present in the 

immediate environment of an enzyme, it is recognized by the active site of the enzyme and this 

leads to action.” Such low-level experiences represent a type of pattern recognition 

(Vaneechoutte 2000). Because smart objects rely on machine learning for their intelligence, and 

machine learning is a sophisticated evolution of pattern recognition (Carbonell, Michalski, and 

Mitchell 1983), this supports the idea that smart objects can have basic experiences. From an 

assemblage theory perspective, pattern matching corresponds to the paired capacities of entities 

to affect, and be affected by, each other (DeLanda 2011, 2016). As fundamental emergent 

outcomes of exercised paired capacities, basic experiences involve not only human but also 

nonhuman entities, and constitute the raw material from which the second level of experience—

aware experience—can emerge. 
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 Aware Experience. The second level, aware experience, involves how the brain or 

processing system recognizes, organizes, and attends to the input of basic experience. These 

“easy problems” of consciousness (Chalmers 1995) include the “ability to discriminate, 

categorize, and react to environmental stimuli,” “the ability of a system to access its own internal 

states,” “the focus of attention,” and “the deliberate control of behavior” (Chalmers 1995, p1). 

The easy problems are still complex, but are potentially explainable using computational or 

neuroscience approaches. Aware experience is “the result of filtering and processing” basic 

experience (Vaneechoutte 2000, p. 439). While it is obvious that humans have the capacity for 

filtered and processed aware experiences, it is also the case that smart objects ranging from smart 

light bulbs to self-driving cars also have such capacities. Thus, smart objects can have aware 

experiences. Note that our use of aware experience is distinct from the term self-awareness (e.g. 

Morin 2006), which corresponds to conscious experience.  

 

 Conscious Experience. At the third level, we have conscious experience. These “hard 

problems” of consciousness (Chalmers 1995) involve how the awareness processes of input 

recognition, organization, and attention are integrated to produce subjective experience. These 

conscious experiences are emergent in that they are distinct from, and “something more” than, 

both the consumer and the objects with which the consumer interacts. The key to understanding 

the nature of conscious experience is in understanding the nature of the “something more” that 

emerges from interaction. The problem, however, is that what is “something more” is also 

largely ineffable. In philosophy, descriptions of the essence of experience have taken the form of 

“something it is like” to subjectively undergo that experience (Chalmers 1995; Nagel 1974).   
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 Conscious experiences exist at a wide range of spatio-temporal scales. The fact that we 

may speak of “an experience” implies that an experience has a beginning and an end, defining its 

temporal depth (Bluedorn 2002). Roto, et. al. (2011) contrast three temporal depths of experience  

- momentary, episodic, and cumulative. The granularity of the smallest units of momentary 

experience is quite small, with Tononi (2004, p 3) noting that “a single conscious moment does 

not extend beyond 2-3 seconds.” Over the longer term, episodic experience emerges as a broader 

experience based on a series of momentary experiences. Episodic experience represents a 

“succession or flow of conscious states over time” (Tononi 2004, p 9). Over the still longer term, 

cumulative experience reflects a retroactive appraisal formed after a series of episodic 

experiences (e.g. Ariely 1998). 

 Conscious experience itself can be graded (Tononi and Koch 2015) and emerges from the 

capacity of the interacting components of a system to integrate information with the 

consciousness of a system, living or nonliving (Tononi 2004, 2008). This suggests that it is 

“likely that all mammals have at least some conscious experiences” (Tononi and Koch 2015, p. 

14; de Waal 2016). Thus, there are degrees to which entities can be said to have conscious 

experience, and conscious experience is not the exclusive domain of humans.  

 

A NEW CONCEPTUAL FRAMEWORK FOR CONSUMER EXPERIENCE 

 

The Nested Assemblages of Experience 

 

 Consumer experience can be thought of as an assemblage, which allows us to draw on 

key tenets from assemblage theory for our conceptualizing (e.g., Canniford and Bajde 2016; 
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Deleuze and Guattari 1987; DeLanda 2002, 2006, 2011, 2016; Harman 2008). First, the 

axiomatic role of interaction in consumer experience parallels the fundamental role of ongoing 

interaction in an assemblage. Second, an integrated experience that emerges that is something 

more than the consumer and objects that interact to produce the experience, and is irreducible to 

its component parts. Third, experience has properties (i.e. BASIS and other characteristics) that 

result from the exchange of paired capacities (i.e. bidirectional interaction) and play expressive 

roles through their components (i.e., experience has qualitative, subjective aspects). Fourth, 

experiences, as assemblages, occur at a range of spatio-temporal depths and degrees of 

complexities of interactions, so that they occur over both short and long time frames, can 

themselves be experienced, and can contain other experiences. For example, momentary 

experiences are nested in episodic experiences, which are in turn nested in cumulative 

experiences. 

While it is clear that we may think of experience as an assemblage, in order to define and 

understand consumer experience assemblages, we must first define more general consumer-

object assemblages. Consumer experience assemblages and consumer-object assemblages both 

involve interactions among the same components. The difference between these two related 

assemblages lies in the types of interactions that are involved.  

 

 Consumer-Object Assemblages. A consumer-object assemblage emerges from four types 

of interactions involving parts and wholes: 1) consumer-centric part-part interactions between 

consumers and objects, and 2) consumer-centric part-whole interactions between consumers and 

assemblages, where the consumer is one of the components of the assemblage. Both of these 

types of interactions are consumer-centric because they always involve the consumer as one of 
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the interacting entities. Consumer-object assemblages also emerge from: 3) nonconsumer-centric 

part-part interactions between objects and objects, and 4) nonconsumer-centric part-whole 

interactions between objects and assemblages, where the object is one of the components of the 

assemblage. These latter two types of interactions are nonconsumer-centric because the 

interactions never involve the consumer as one of the interacting entities. These four types of 

interactions are illustrated in figure 1. 

 

--- Insert figure 1 about here --- 

 

 Part-Part and Part-Whole Interaction. Figure 1 illustrates interactions in an assemblage 

of four components, shown at the top, within which is nested a second assemblage of only two of 

those components. Solid lines indicate part-part interactions, and dashed lines indicate part-

whole interactions. Consumer-centric interactions are represented by double arrowheads, and 

nonconsumer centric interactions are represented without arrowheads. First, consider part-part 

interactions (solid lines). Path a in figure 1 shows the consumer-centric part-part interaction of 

the consumer with an Amazon Alexa device. Part-part interactions may also involve parts that 

are themselves assemblages. Path b in figure 1 shows the consumer-centric part-part interaction 

of the consumer interacting with the Alexa-Hue assemblage. 

 The second type of interaction is part-whole interaction (dashed lines). When an 

assemblage emerges from the interaction among its parts, the whole can interact with and affect 

those parts through part-whole interaction (DeLanda 2006, p. 34), setting them “into new 

vibrations” (Harman 2008, p. 371). Additionally, the parts can affect the whole (Canniford and 

Bajde 2016), also resulting in change over time. This is possible because, owing to exteriority of 
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relations, parts exist independently from the assemblages with which they interact. As an 

example, the consumer (path c), Amazon Alexa (path d), the smartphone (path e) and the Hue 

lights (path f) all separately interact through part-whole interaction with the same assemblage, of 

which each is a part. 

 

Consumer Experience Assemblages. A consumer experience assemblage emerges from 

the consumer-centric interactions (the lines with arrowheads in figure 1) within a given 

consumer-object assemblage. The consumer-centric interactions are from the consumer’s point 

of view, corresponding to the subjectivity of consumer experience. This means that a consumer 

experience assemblage is always contingent upon the existence of a consumer-object 

assemblage. The consumer, and the consumer experience assemblage, are nested within the 

larger consumer-object assemblage like Russian dolls (Canniford and Bajde 2016; Bennett 

2010). In addition, nested within the consumer experience assemblage are other overlapping 

experience assemblages corresponding to specific types of consumer experience that we develop 

subsequently.  

Nonconsumer-centric interactions (the lines without arrowheads in figure 1) do not 

contribute directly to the consumer experience assemblage. However, they indirectly impact 

consumer experience since object-object interactions may affect subsequent consumer-centric 

interactions. An object, through its interactions as part of an assemblage, might change in some 

way over time. Any resulting changes in an object may impact subsequent consumer-centric 

interactions involving that object.   
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A Fuller Understanding of Consumer Experience from Assemblage Theory 

 

 The historically contingent identity of an assemblage is defined by its emergent properties 

and capacities that arise from interaction among its component parts, as well as the expressive 

roles played by components during interaction (DeLanda 2011, 2016). Properties are measurable 

characteristics that specify what the entity (component or assemblage) is. Capacities are 

directional and specify what the entity does, or what can be done to it. In addition, in interacting 

through their capacities, components play either a material (i.e. structural, infrastructural, 

mechanical, operational or functional) or expressive (i.e. conveying meaning) role, depending on 

which capacities are exercised (e.g. Canniford and Shankar 2013; DeLanda 2011, 2016; 

Parmentier and Fischer 2015). Thus, properties specify what an assemblage is, capacities specify 

how an assemblage interacts, and material and expressive roles specify why the interactions have 

meaning. 

We use these concepts to define the construct of consumer experience as the identity of 

the consumer experience assemblage. That is, consumer experience is the properties, capacities, 

and expressive roles of the consumer experience assemblage. We note that the consumer-object 

assemblage, which the consumer experience assemblage is contingent upon and nested within, 

has a separate identity defined by its own properties, capacities, and expressive roles. Note that 

our use of the term “identity,” as derived from DeLanda, is distinct from the use of the term 

identity as synonymous with self, sense of self, and psychological identification (i.e. Belk 1988, 

Ahuvia 2005, Reed et al. 2012).   
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Properties of Experience. As an assemblage, consumer experience is characterized by its 

emergent measurable intensive, extensive, and qualitative properties (DeLanda 2002). The 

multidimensional BASIS (behavioral, affective, sensory, intellectual, and social) properties of 

consumer experience provide a starting point for understanding consumer experience. However, 

current measures of the five BASIS properties of experience are limited to how the consumer is 

affected. For example, we can use a scale item adapted from Brakus, Schmitt, and Zarantonello 

(2009) to measure the sensory property of how Lilah, in our example, is affected by Amazon 

Alexa: “Amazon Alexa’s voice makes a strong impression on my senses.” But our framework 

argues that it would also be fruitful to measure the sensory property of how Lilah affects 

Amazon Alexa, for example with the item: “The sound of my voice gets a reaction from Amazon 

Alexa.” Since properties of an assemblage emerge from the paired directional capacities that are 

exercised in interaction, it will be important to measure the outcomes of not only how the 

consumer is affected by objects, but also how they affect objects. 

 

 Capacities of Experience. Capacities of the consumer, both to affect and to be affected, 

have been largely neglected in the context of consumer experience. Their numerosity is likely 

one reason for their neglect. DeLanda (2011) notes that capacities “form a potentially open list” 

compared to the finite number of properties of an assemblage, because through interaction new 

capacities are continually emerging. We focus our attention on two broad categories: 1) the 

capacities of parts to enable and constrain the whole, and, 2) the capacities of the whole (i.e. the 

assemblage) to enable and constrain its parts. Paraphrasing two questions posed by Price (2017), 

“how do actors shape markets?” and “how do markets shape actors?,” we ask how consumers 

and assemblages enable and constrain each other.  
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That parts can affect wholes is evident from the very emergence of assemblages from the 

interactions of their component parts. “Wholes emerge in a bottom-up way, depending causally 

on their components” (DeLanda 2016, p21). Conversely, once an assemblage has emerged from 

interactions among its component parts, the assemblage then “has emergent capacities to 

constrain and enable its parts” (DeLanda 2016, p17). In contrast to an upward causality of 

assemblage formation, this is now a “downward causality” or “top-down influence” whereby 

“once an an assemblage is in place it immediately starts acting as a source of limitations and 

opportunities for those components” (DeLanda 2016, p21).  

 

Expressive Roles of Experience. In interacting through their capacities, components play 

either a material or expressive role, depending on which capacities are exercised (e.g. Canniford 

and Shankar 2013; DeLanda 2011, 2016; Parmentier and Fischer 2015). Over time, the emergent 

expressive roles played by a consumer, in part-whole interactions of the consumer with the 

consumer-object assemblage, become a part of consumer experience. These interactions in 

consumer-object assemblages have a historical component, with outcomes of past interactions 

influencing current and future interactions. Because of the contingent history underlying 

interaction, the consumer’s interactions with the assemblage may be considered relational 

(Aggarwal 2004). This allows us to consider the emergent expressive roles of the consumer, in 

their part-whole interactions with the consumer-object assemblage, in terms of distinctions along 

the agency and communion orientations in relationships with others (Kurt and Frimer 2015).  
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Assemblage Theory Framework for Enabling and Constraining Consumer Experiences 

 

We build on these ideas to introduce to the domain of consumer experience: 1) the 

capacities of the consumer to enable or constrain an assemblage of which the consumer is part, 

and 2) the capacities of the consumer to be enabled or constrained by the assemblage. In their 

part-whole interactions with consumer-object assemblages, consumers will express 1) agentic 

roles when they enable or constrain the consumer-object assemblage and 2) communal roles 

when the consumer-object assemblage enables or constrains the consumer. These roles, and their 

mapping to part-whole interaction, constitute additional aspects of consumer experience that, as 

far as we are aware, research has not considered to date.  

Table 1 defines the four specific consumer experience assemblages that emerge from 

part-whole interactions, whereby consumers have the agentic capacity to enable or constrain 

consumer-object assemblages, or consumers have the communal capacity to be enabled or 

constrained by consumer-object assemblages. Each of these is nested within the larger consumer 

experience assemblage, as shown in figure 2. Our framework for enabling and constraining 

experiences allows us to not only connect the constructs of self-extension (e.g. Belk 1988) and 

self-expansion (e.g. Aron et al 1991), but to also consider their relatively ignored respective 

“dark sides” of self-restriction and self-reduction. Enabling experiences of self-extension and 

self-expansion are generally paths to territorializing the consumer experience assemblage and 

stabilizing its identity. However, by adding components or enabling interactions, consumers can 

also deterritorialize and destabilize the assemblage. Constraining experiences of self-restriction 

and self-reduction are generally paths to deterritorializing, destabilizing, and reterritorializing the 
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assemblage. For example, limiting capacities serves both to deterritorialize, but also 

reterritorialize around new, even if more constrained parameters.  

 

--- Insert table 1 and figure 2 about here --- 

 

Enabling Experiences of Extension and Expansion 

 

 Self-Extension Experience. The literature on self-extension (Belk 1988, 2013, 2014) 

describes how “individuals cathect objects with meaning and extend their identities from 

themselves into objects and other people” (Belk 1988). Through self-extension, physical and 

digital possessions can contribute to consumers’ identities and function to extend their sense of 

themselves, bringing more meaning to their lives. Instead of considering self-extension of 

consumers into objects, we consider self-extension of consumers into consumer-object 

assemblages. Since the consumer is a component of the assemblage, self-extension involves part-

whole interaction. 

 Self-extension is consistent with an agentic orientation (Pierce, Kostova, and Dirks 

2002). Agentic interactions characterize effectance and independence (Guisinger and Blatt 

1994). Agency, associated with constructs like competence and independent self-construal, is 

important to self-related goals (Abele and Wojciszke 2007; Judd, et.al. 2005). Consumers are 

agentic when striving to individuate and differentiate the self, and express traits of agency by 

acting on or asserting themselves (Abele and Wojciszke 2007). As consumers focus on 

exercising capacities that emphasize self-related goals, their capacities will express an agentic 

role as they are injecting their identity into the assemblage. Thus, self-extension experiences 
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involve the agentic transfer of the consumer’s capacities into the assemblage, and correspond to 

the capacity of the part (i.e. the consumer) to enable the whole (i.e. the assemblage). The upper 

left quadrant of table 2 provides a brief vignette of self-extension experiences. 

 

--- Insert table 2 about here --- 

 

 Self-Expansion Experience. The literature on self-expansion describes how “individuals 

treat a close other’s resources, perspectives, and identities as if these were their own” (Aron et al. 

1992), by incorporating aspects of a close other into one’s self (Aron, et al. 2004; Reimann et al. 

2012). Self-expansion is consistent with a communal orientation (Carpenter and Spottswood 

2013; Xu, Lewandowski, and Aron 2016). People express communion through their social 

connections to others and their needs to incorporate the social environment into the self (Abele 

and Wojciszke 2007). Communion, associated with nurturance and interdependent self-construal, 

is important to relationships with others (Abele and Wojciszke 2007; Judd, et.al. 2005). Rather 

than considering self-expansion from others, we are considering the consumer’s self-expansion 

from a consumer-object assemblage. In this context, self-expansion involves the communal part-

whole interactions of the consumer with the assemblage. The upper right quadrant of table 2 

illustrates self-expansion experiences.  

As consumers focus on communal interactions emphasizing integration (Guisinger and 

Blatt 1994), aspects of a consumer-object assemblage’s identity are absorbed into the consumer’s 

identity. In self-expansion experiences, the consumer has more capacities by being part of the 

assemblage. The consumer is enhanced and becomes more than they are by interacting with the 

assemblage. Thus, self-expansion experiences involve the communal absorption by the consumer 
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of the assemblage’s capacities, and corresponds to the capacity of the whole (i.e. the assemblage) 

to enable the part (i.e. the consumer).  

 

Constraining Experiences of Restriction and Reduction 

 

 Self-Restriction Experience. Self-restriction experiences involve the consumer’s agentic 

expressive role in part-whole interaction, where the consumer has the capacity to constrain the 

assemblage. There are many ways a consumer can constrain a consumer-object assemblage, 

including removing components, limiting capacities of components, and impeding interactions 

among components of the assemblage. Due to the consumer’s agentic restrictions, fewer 

capacities of the assemblage emerge as a result. The consumer slows, hinders, and even 

sabotages the assemblage’s capacities, literally putting the assemblage in a straight jacket.  

When consumers restrict the capacities of the assemblage, they are restricting what can 

emerge from the consumer-object assemblage. Since the restriction is imposed on the 

assemblage by the consumer, it represents an agentic rejection and denial of what is possible. It 

is not the case that the consumer does not see all the different ways they can interact with objects 

as part of the assemblage. Rather, the consumer is aware of these ways of interacting but reacts 

against them, for example, because they perceive a threat to their personal freedoms (Brehm and 

Brehm 1981). A brief illustration of self-restriction experiences appears in the lower left 

quadrant of table 2. 

 

Self-Reduction Experience. Self-reduction experiences involve the consumer’s communal 

expressive role in part-whole interaction, where the assemblage has developed the emergent 
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capacity to constrain the consumer. Since the consumer is playing a communal role, they 

willingly accept the constraints imposed on them by the assemblage. Yet, even though the 

constraints are accepted, they may produce negative outcomes. This happens because the 

consumer exercises their capacities during interaction with a given assemblage in ways that are 

“less than” how those same capacities may be exercised in other contexts. As a consequence, the 

consumer is diminished and becomes less by interacting with the assemblage. The lower right 

quadrant of table 2 presents a brief vignette of self-reduction experiences.  

A key mechanism through which assemblages constrain their parts is repetition without 

difference. Whereas repetition with difference territorializes an assemblage and facilitates its 

emergent identity, repetition without difference leads to what Lanier (2010) calls lock-in, 

resulting in a stagnant assemblage that constricts what is possible going forward. A locked-in 

assemblage, repeating the same interactions because of the limitations of rigid software, for 

example, constrains what the consumer, as part of the assemblage, is capable of doing and 

experiencing. This may be related to cognitive lock-in, in which skill-based habitual use locks 

consumers into a particular product alternative (Murray and Haübl 2007).  

 

CONCEPTUALIZING OBJECT EXPERIENCE 

 

Agency, Autonomy, and Authority of Smart Objects 

 

  The computer science literature has long recognized the roles of agency, autonomy, and 

authority in intelligent objects (Franklin and Graesser 1996; Jones, Artikis, and Pitt 2013; Luck 

and d’Inverno 1995). Smart objects have agency to the extent that they possess the ability for 
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interaction, having the capacity to affect and be affected (Franklin and Graesser 1996). This 

explicitly implies a goal (Borgerson 2005; 2013). Smart objects are autonomous to the degree 

they can function independently without human intervention (Parasuraman, Sheridan, and 

Wickens 2000) and interact independently with other entities, “in pursuit of [their] own agenda” 

(Franklin and Graesser 1996, p 25). Authority concerns the degree to which smart objects with 

agency and autonomy have the rights to control how they respond to other entities and how other 

entities respond to them (Hansen, Pigozzi, and van der Torre 2007). A smart object’s contextual 

connections confer upon it the authority to give instructions to other smart objects and make 

decisions about its own and other objects’ operations during interaction (Abowd and Day 1999; 

Perera, et.al. 2013). 

Consider the intriguing smart object experiment involving Brad the Toaster (Rebaudengo 

2014; Rebaudengo, Aprile, and Hekkert 2012). Brad is an Internet-connected toaster networked 

to other toasters. Brad’s purpose is to be used for making toast. Brad knows how often it is used 

for making toast, compared to how often other toasters on the network are being used. If Brad 

determines it is not being used enough, it will flip his lever repeatedly to get the consumer’s 

attention and encourage more use. Brad tweets its sentiments about its usage, orders bread to be 

delivered from the local grocery to encourage more usage, and may even arrange for UPS to pick 

it up if it determines its usage is too low. Brad the Toaster exhibits agency, is autonomous as its 

actions are motivated from within itself, and has authority because its contextual connections 

give it the right to give or get instructions to or from other smart objects and make decisions 

about its own and other objects’ operations. For Brad the Toaster, and other similar smart 

objects, these behaviors can be interpreted as social (Mitew 2014).  
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Object Experience 

 

 The Object Experience Assemblage. The properties of agency, autonomy, and authority 

give smart objects the capacities to affect and be affected in interaction with other smart objects 

and with consumers. Conceptually, some of these capacities will contribute to basic experiences 

and others to a higher level of aware experiences. Smart objects’ capacities to affect other 

entities and be affected by them render them capable of basic experience. Smart objects’ agency, 

autonomy, and authority also give them the capacities for filtering and processing the basic 

experiences that lead to aware experiences. Our conceptualization of object experience does not 

require smart objects to have conscious experiences in order to have some type of experience. 

For smart objects, experience, at least not yet, is not equivalent to consciousness.  

 Object experience is an assemblage in the same way that consumer experience is an 

assemblage. The object experience assemblage emerges from all the interactions that involve the 

object. These object-centric interactions involve the part-part interactions between the object and 

other parts like consumers and other objects, as well as the part-whole interactions between the 

object and assemblages of components of which the object is also a component. While the object 

experience assemblage is defined by different interactions among entities than the consumer 

experience assemblage, both of these experience assemblages are contingent on the existence of 

the same consumer-object assemblage within which they are nested. Additionally, in even the 

simplest assemblage of a consumer and an object, part-whole interaction implies that we are not 

merely considering the interaction of the consumer and object with each other, but rather the 

separate interactions of each of the consumer and the object with an historically contingent 

consumer-object assemblage, resulting in different experiences for consumer and object.  
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 Enabling and Constraining Object Experiences. Object experience is defined by its 

emergent properties, capacities and expressive roles. These represent the identity of the object 

experience assemblage derived from all the object-centric interactions. Object experience is 

unknowable, but as we propose below, may be apprehended using a particular form of metaphor.  

 An object’s properties of agency, autonomy, and authority determine its specific 

capacities to act independently, communicate, and make decisions. As with consumer 

experience, emergent capacities of the object experience assemblage can be defined in two 

categories, as: 1) the capacities of the object to enable and constrain the whole, and 2) the 

capacities of the whole to enable and constrain the object. During interaction, smart objects are 

also hypothesized to play agentic or communal expressive roles in their interactions with 

consumers and objects, depending on which capacities are exercised. Research focused on 

developing intelligent agents and sociable autonomous robots that can work in collaboration with 

humans support this theorizing. Independent agents can dynamically learn to compete or 

cooperate as a function of the environment in sequential social dilemmas (Leibo, et. al. 2017). 

Platooning strategies of autonomous vehicles represent agentic (leader) and communal 

(collaborative and follower) behaviors (Fernandes and Nunes 2012; Gerla, et.al. 2014). 

Autonomous robots can acquire the capacity to independently perform complex tasks (agentic) 

and cooperate “shoulder-to-shoulder” with humans (communal) based on capacities of each 

(Breazeal, Hoffman, and Lockerd 2014). 

 The agentic capacity of objects to enable or constrain consumer-object assemblages, 

combined with the communal capacity of objects to be enabled or constrained, leads to four 

specific object experience assemblages. This framework, illustrated in table 3, parallels our 
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conceptual framework for enabling and constraining consumer experiences and permits us to 

speculate about these experiences from the perspective of the object. To illustrate these types of 

object experience, we return to Brad the Toaster, the Internet-connected toaster networked to 

other toasters. Brad’s objective is to be used and its behavior reflects this goal. In brief, Brad 

enables the assemblage when it flips its lever to attract attention, orders bread from the local 

store, or tweets about how it is used (object-extension). Brad is also enabled by the assemblage 

when it compares its usage to that of other toasters in the network (object-expansion). On the 

other hand, Brad constrains the assemblage by texting UPS to come and pick it up when it 

determines it is not used enough, thereby removing itself from that household (object-

restriction). Brad is also constrained by the assemblage when the household assemblage runs out 

of bread and Brad is not able to exercise its capacity to be used for toast (object-reduction). 

 

--- Insert table 3 about here --- 

 

DIRECTIONS FOR FUTURE RESEARCH 

 

 We use our framework to derive four broad directions for future programmatic research 

that follow directly from our conceptualization of experience in the consumer IoT, including: 1) 

considerations of how experience assemblages are embedded in broader socio-material networks, 

2) processes of assemblage formation, 3) implications for consumer experience, and 4) 

implications for object experience. These research directions are mapped to key constructs in our 

framework in figure 3, and summarized in the web appendix.  
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--- Insert figure 3 about here --- 

 

Experience Assemblages Are Embedded in Broader Socio-Material Networks 

 

The consumer experience literature has identified the critical role of macro-level 

influences on micro-level experiences (Chandler and Vargo 2011; DeKeyser et al. 2015; Grewal, 

Levy and Kumar 2009; Ma et al. 2011). As networks of interactions, experience assemblages are 

nested within, and overlap with, even broader socio-material assemblages (e.g. Kozinets, 

Patterson, and Ashman 2017; Parmentier and Fischer 2015; Price and Epp 2016). For example, 

continually expanding capacities of Amazon Alexa products permit the consumer-Alexa 

assemblage to interface with broader communication assemblages outside the home, as when 

Alexa voice calling enables home-to-home interaction, turning Alexa into an always-on 

smartphone. More generally, as smart objects move beyond the domain of sound into sight, and 

incorporate physical actions through robotic assistance, an increased range of entities will 

influence and enable consumer experience both within and outside the home.  

 

Macro Experience Assemblages. The millions of household-level assemblages of 

consumers interacting with their individual smart objects collectively define macro consumer, 

macro object, and macro consumer-object assemblages, irreducible to their parts. For example, 

through cloud-based machine learning, Cloud Alexa tightly integrates the experiences of millions 

of individual consumer-Alexa assemblages. There is “something it is like” to be Cloud Alexa 

interacting with millions of households. Alexa, as well as Alexa’s experience, simultaneously 

exists at both micro and macro levels. In contrast, while an individual consumer has their own 
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experience, is there a corresponding collective experience of millions of consumers? Tononi and 

Koch (2015) take one extreme, arguing there is “nothing it is like” to be a superordinate entity of 

one million consumers that collectively have an experience. At the level of integration of actual 

thought, millions of consumer experiences are literally nothing more than millions of consumer 

experiences. However, brand communities (e.g. Muniz and O’Guinn 2001) and consumer tribes 

(e.g. Cova, Kozinets, and Shankar 2011) suggest consumers come together as parts of a broader 

assemblage that has its own experience distinct from that of its parts. Still, since consumers’ 

brains are not (yet) directly connected to each other, while the intelligence of smart devices is 

directly connected, we argue that a macro object and its experience will have a clearer identity 

than a macro consumer and its experience.  

 We can consider a 2x2 framework, with the two rows defined by micro and macro 

consumers, and the two columns by micro and macro objects. The cells then define consumer-

object assemblages, at various combinations of micro and macro-level consumer and object 

components. How do components and assemblages enable and constrain each other, within and 

across levels? Is there a primacy of macro objects over macro consumers in their capacity to 

enable and constrain? A macro object assemblage, such as Cloud Alexa, can interact with large 

numbers of individual consumers as parts of a macro consumer assemblage. 

An additional question when aggregating consumers or objects into macro assemblages is 

where we stop. In a sense, aggregation never stops. Smart objects are increasingly able to able to 

communicate with each other, and, at some point, it may be possible to consider an assemblage 

of all smart objects. The dividing line of which assemblages belong in a macro-assemblage 

should be appropriately expanded or contracted to suit the analysis problem at hand. This is an 

an advantage of the assemblage theory approach to consumer experience, because it permits 
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multiple simultaneous analyses, at different levels of analysis, for different views and insights 

into experience assemblages.  

 

Networks of Experience. The Internet of Things enables a new information supply chain 

(Downes 2009). An Amazon Dash Replenishment Service-enabled printer not only reorders 

when its own printer cartridge is low, but can collectively report the toner levels and usage 

trajectories of millions of installed printers. With this information, manufacturers know which 

printers in which locations need new cartridges at which points in time. How are consumers and 

other entities that are in privileged positions in these intersecting assemblages poised to benefit 

from the networked information supply chain? 

 Relatedly, much like networks of desire (Kozinets, Patterson, Ashman 2017), we envision 

new networks of experience that will let consumers extend and expand their capacities into 

broader intersecting assemblages that reach beyond their immediate consumer-object 

assemblages. As smart objects increase their connections into broader assemblages, how will 

consumer experience be enabled, rather than constrained? Lanier (2010, p x) observes that “those 

of us close to privileged internet nodes might come to enjoy extraordinary benefits as … 

technologies progress into the digital realm.” Could we expect new digital divides (Hoffman and 

Novak 2000) based on consumer access to these networks of experience? Will macro-object 

assemblages similarly benefit from their privileged positions in such networks where they can 

simultaneously enable or constrain millions of individual consumers? 

 

 Multiple Consumer Experience Assemblages. Consumer-object interactions often involve 

multiple consumers, for example at home in family contexts (e.g. Epp and Price 2010; Price and 



	

 	

35 

Epp 2016). Eventually smart objects will have the capacity for true multi-user interaction. 

Currently, Amazon Alexa devices do not have the capacity to identify, or even to differentiate 

among, the different family members with whom Alexa interacts. However, one of Alexa’s 

competitors, Google Home, recently implemented the capacity to identify as many as six 

different family members by the sound of their voice (Barrett 2017). Does the ability of a smart 

object to recognize and satisfy the preferences of a particular person produce superior consumer 

experience in a multi-person household? Will it facilitate extension experiences, but hinder 

expansion experiences and possibly lead to restriction experiences? When might multi-user 

recognition capacity shift a household member’s expressive roles from communal to agentic by 

inducing competition for the object’s attention? Important research questions center around the 

potentially conflicting enabling and constraining experiences likely to arise when object 

interaction happens in multi-user social contexts. 

 

Sense of Place. Our approach may have much to offer the ambiguous and ill-defined 

concept of sense of place (e.g. Deutsch and Goulias 2012; Deutsch, Yoon, and Goulias 2013; 

Manzo 2005; Shamai and Ilatov 2004; Sherry 2000; Tambyah and Troester 1999). In our 

framework, sense of place represents those physical contexts in complex interactive 

environments that render experience real. Place is of critical importance for smart objects in the 

IoT, since these objects are located in, and can define the meaning of, physical space. The 

nesting of consumer-object assemblages within broader place-based assemblages delineates 

expanding geographic boundaries of experience. Since place is a complex macro object, we view 

sense of place as a consumer experience assemblage that emerges in the context of a consumer-

place assemblage. In turn, micro consumer-object assemblages may be nested within a 
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consumer-place assemblage. Sense of place is consumer experience of place, and there is a 

corresponding object-oriented perspective whereby place has an experience of consumers. Place 

is of A multi-level assemblage theory view of sense of place may help guide sharper definition 

and measurement of the construct through the lens of consumer experience.  

 

Product Category Emergence. Throughout this article, we use Amazon Alexa products in 

many of our examples of consumer-object assemblages. Like other new product introductions 

such as the iPad, the product category to which Alexa belongs is an emergent assemblage. As 

Ritchie (2014) reminds us, Steve Jobs emphasized the “magical” and “revolutionary” qualities of 

the iPad, even as people mocked the name and seemed confused about how to categorize it. It 

was only as populations of consumers experimented with and interacted with the iPad in a broad 

range of socio-material contexts that the identity of the tablet category was territorialized. 

Similarly, there is no clear consensus today about the name of Alexa’s product category, which 

has been variously referred to as a smart speaker, voice AI, voice assistant, digital voice 

assistant, AI assistant, conversational interface, and intelligent personal assistant. There is even 

less consensus surrounding the identity and meaning of Alexa’s product category. Assemblage 

theory has proven useful as a way to understand the emergence of product, market, and cultural 

categories (Dolbec 2015), and we believe our framework may provide a useful mechanism for 

understanding the emergent identity of the product category assemblages for Alexa and other IoT 

smart products. 

 

Processes of Assemblage Formation 
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Habitual Repetition. Consumer experience is not the result of a single interaction event, 

but the repeated exchange and habitual repetition of paired capacities in back-and-forth 

sequences of interactions over time. This is not mechanical cookie-cutter repetition, but 

repetition combined with difference (e.g. Deleuze and Guattari 1987). Such repetition is a 

“creative response that seeks to reproduce the essence of prior performances across different 

relations, capacities, and territories” (Price and Epp 2016, p. 67), and is the main process by 

which the consumer experience assemblage is territorialized (DeLanda 2006; Deleuze and 

Guattari 1987; Wise 2000). 

In consumer-object assemblages, much, if not most, of the habitual repetition of 

interaction is among objects, rather than between consumers and objects. Through programming, 

consumers may offload routine behaviors to smart objects that operate autonomously. DeLanda 

(2011) notes that capacities do not have to be actually exercised to be real. Can capacities be 

even one step further removed, if the consumer has self-expanded and absorbed an assemblage’s 

autonomous capacities as their own? Does the self-expanded consumer internalize offloaded 

routine behavior performed by objects as if they themselves had done it? 

 Emergent capacities can also be exercised in imagined interaction (De Keyser et al. 2015; 

Helkkula, Kelleher, and Pihlstrom 2012; Honeycutt 2003; 2009). This is closely related to the 

idea of imaginative capacity, or “the potential to creatively envision components interacting in a 

reassembly” (Epp, Schau, and Price 2014, p88). For example, if a burglar breaks the glass door, I 

know my home security alarm has the capacity to sound a loud siren. I feel my house has the 

property of being secure even though these capacities have never been exercised. How does 

imagined habitual repetition impact consumer experience? 
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 Bottom-Up Coding of Experience. Recurrent processes of territorialization, 

deterritorialization, and reterritorialization (DeLanda 2006, 2011, 2016; Deleuze and Guattari 

1987) explain how consumer experiences assemblages come to be, and serve to change these 

assemblages by stabilizing or destabilizing their identities. Territorialization is an identity 

formation process that sharpens the spatial and temporal boundaries of the consumer experience 

assemblage, while also increasing the internal homogeneity of the assemblage through practices 

of inclusion and exclusion, routinization, habitual repetition, and common motivation (DeLanda 

2006). Subsequent to territorialization, recurrent processes of coding reinforce territorialization 

effects, consolidating and fixing the identity of an assemblage (e.g DeLanda (2006, 2011, 2016).  

Coding enables the offloaded habitual repetition we just considered. The need for, and 

ability of, consumers to literally code smart objects by programming them leads to a strong role 

for coding in consumer-object assemblages (Rowland, et. al. 2015). Routines, procedures, and if-

then programming rules used by consumers to formalize rituals, such as setting their lights to 

specific colors and intensities for television viewing, code consumer-object interactions in 

individualized and bottom-up ways. This is in contrast to top-down coding of traditional media 

interactions. For example, mass market smart televisions code human-object interaction from the 

top-down so consumers necessarily interact with their smart televisions in similar ways. In 

contrast, individual bottom-up codings allow commonalities to emerge from the ways different 

consumers code their interactions. Consumer-generated if-then rules for connecting smart objects 

can provide the raw material for automated detection of categories of human actions through 

machine learning based on inductive programming (Gulwani et al. 2015). What common ways of 

interacting are likely to emerge from individual codings, and how can we identify them, for 
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example with visualization tools such as topological data analysis (Lum et al 2013; Novak and 

Hoffman 2016)? 

 Shifting Material and Expressive Roles. One enabler of repetition with difference is the 

shifting material and expressive roles that components play in interaction (Harman 2008). In 

consumer-object assemblages, there is a mechanical, Lego-like aspect to first connecting smart 

objects to each other based on their material roles. Smart lights, cameras, beacons, locks, and 

other smart objects initially play material roles as they are installed on a network and connected 

to each other. These roles shift from material to expressive as components exercise their 

capacities. The material interactions of lights coded by programmed rules might serve as an 

ambient identity cue (Cheryan, et. al 2009), where the lights shift to play an expressive role 

signifying their agency and autonomy. In doing so, interactions shift from instrumental and 

pragmatic to non-instrumental and hedonic (e.g Carver and Scheier 2001; Hassenzahl, 

Diefenbach and Goritz 2010; Hassenzahl 2001, 2010; Pucillo and Cascini 2014). 

 Roles also shift from expressive to material. A consumer who expresses their taste for 

music by telling a smart music system to skip songs they do not like will give the system an 

understanding of their preferences. The expressive feedback becomes a material capacity of the 

system to match the consumer’s preferences to a database of other users, to calculate 

probabilities that future music recommendations will be favorably received, and ultimately to 

play more songs the consumer will like. Do shifts from material to expressive roles impact 

consumer experience in a fundamentally different way than shifts from expressive to material 

roles? How can shifts between material and expressive roles be detected and measured?  
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Implications for Consumer Experience 

 

New Intimacies from Ambient Interaction. In consumer behavior, interactivity typically 

involves active, direct manipulation of objects (Schlosser 2003). In contrast, interaction in 

consumer-object assemblages is heterogeneous, ranging from ambient to direct, with ambient 

interaction as background, peripheral “standby” passive interaction (Vogel 2005; Hoffman and 

Novak 2015 for a fuller treatment), and direct interaction as foreground, back-and-forth active 

interaction. Ambient interaction is akin to Harman’s (2005) muffled “black noise,” while direct 

interaction is “white noise.” Owing to the nature of smart objects, much, if not most, interaction 

in consumer-object assemblages is arguably ambient. Research can examine our expectation that 

self-extension experiences will tend to be defined by direct interactions, while self-expansion 

experiences will emerge more often from largely ambient interactions. How does the sense of 

connection resulting from these “black noise” interactions, termed ambient intimacy (Case 2010; 

Makice 2009; Reichelt 2007), emerge as a property of self-expansion experiences? 

Ambient interaction is closely related to the idea of brand invisibility (Coupland 2005), in 

which habitual processes of crypsis, mimicry, and schooling behavior camouflage a brand over 

time. These processes provide a rich description of the ways that ambient interaction occurs, as 

when, for example, smart objects blend into the home environment (crypsis), take on the 

appearance of traditional products (mimicry), and coalesce in groups of smart objects that have 

their own emergent identity (schooling behavior). Will ambient interactions result in 

assemblages playing expressive roles?  

Lewicki, Tomlinson, and Gillespi (2006) note that casual and unintentional repeated 

ambient interactions strengthen interpersonal trust. Will the house’s lights engender trust and 
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begin to “seem alive” as they behave on their own, often unpredictably (e.g. Waytz et al 2010)? 

If so, could this lead to intellectual or affective consumer experience (Brakus, Schmitt, and 

Zarantonello 2009), as the consumer imagines, akin to interpersonal perception (e.g. Kenny 

1994), what the home may be thinking or feeling? 

 

New Attachments with Active Objects. Brand attachment refers to the “strength of the 

bond connecting the brand with the self” (Park et. al. 2010, p. 2) and has been linked to self-

extension (Belk 2013, 2014; Kleine and Baker 2004) and self-expansion (Reimann, et.al. 2012). 

How do self-extension versus self-expansion experiences differentially affect consumer 

attachment to the active objects they interact with in consumer-object assemblages? Can our 

framework of agentic and communal enabling and constraining experiences offer greater clarity 

on the role of self-expansion versus self-extension in attachment and loyalty outcomes 

(Thomson, MacInnis, and Park 2005)? While the literature typically views these outcomes as 

arising in the mind of the consumer as a result of passive interaction, our framework argues for a 

more active and agentic conceptualization of these constructs in the context of smart objects. 

Smart object attachments are also likely to be impacted by interaction proximity. We 

expect that self-extension experiences will be more likely to obtain from direct interaction in 

close proxemic zones, while self-expansion experiences will be more likely from ambient 

interaction in far proxemic zones. Closeness is defined not just by physical distance (e.g. 

Christian and Avery 2000; Hall 1966; Streitz et al. 2005) but also by orientation and direction of 

movement (e.g. Ballendat, Marquardt, and Greenberg 2010; Wang et al. 2012). Construal level 

theory (Trope and Liberman 2010) suggests that communal self-expansion experiences resulting 

from ambient interactions in far proxemic zones will involve high-level, abstract construals. 
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Conversely, agentic self-extension experiences resulting from direct interactions in near 

proxemic zones may involve low-level, concrete construals. We expect these relationships to 

have important implications for research on consumer choice and decision-making. 

 

 Indispensability. By encouraging ongoing use of products in an assemblage, enabling 

experiences can lead consumers to feel the assemblage is indispensable. Indispensability stems 

from micro-level practices that establish daily routines, leading to ritualization of activities 

(Hoffman, Novak, and Venkatesh 2004). Research may examine how the nature of 

indispensability is likely to differ for extension and expansion experiences. Because self-

extension experiences are agentic, they may correspond to a short-term path to indispensability. 

For example, Noah’s self-extension experience from using the Rolling Bot to play with his cat 

provides a relative advantage to him, but this experience assemblage could be “easily shaken by 

the introduction of an innovation that better meets the individual’s needs” (Hoffman, Novak, and 

Venkatesh, p. 42). In contrast, self-expansion experiences may take a more transformative path 

to indispensability. Noah’s self-expansion experience, where he has absorbed the capacities of 

the Rolling Bot assemblage into himself and has become a better pet owner, “represents a long-

term, persistent change in the individual’s feeling and inherent belief system” (Hoffman, Novak, 

and Venkatesh 2004, p. 42).  

 

 Restriction from Reactance. Self-restriction experiences are likely to represent a form of 

reactance (Brehm and Brehm 1981), where consumers actively impose restrictions on their 

behaviors in interactions with the assemblage in order to manage perceived threats to their 

autonomy. These restrictions can involve whether objects in the assemblage are used, how 
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frequently objects are used, or, most critically, how objects are used in the assemblage. When 

consumers actively restrict exercising their own capacities, this may restrict usage variety (Ram 

and Jung 1990), leading to less actualized use innovativeness (Ridgway and Price 1994) and 

lower creative consumption (Burroughs and Mick 2004). Research could fruitfully address the 

antecedents and consequences of the threats to personal freedom posed by consumer-smart 

object assemblages.  

 

Dehumanization from Reduction. With self-extension the consumer can do more, and 

with self-expansion, the consumer can become more. Conversely, with self-restriction the 

consumer does less, and with self-reduction, the consumer becomes less. We think 

dehumanization is likely from disruptive technologies, but most often from self-reduction 

experiences. In self-reduction experiences, the consumer’s capacities when interacting with the 

assemblage are constrained because they must pair with the capacities of the objects with which 

they interact. In this sense, self-reduction may represent Haslam’s (2006) mechanistic 

dehumanization, in which humans are contrasted with machines and must behave in ways that 

work with the object. At the same time, in self-reduction, the expressive role is communal, rather 

than agentic. Aspects of “communal sharing” (Fiske 2004; Haslam 2006), present in self-

reduction experiences, would seem consistent with animalistic dehumanization. Thus, research 

could investigate the negative cognitive and emotional outcomes of both types of 

dehumanization (Bastian and Haslam 2011) that are likely to obtain from self-reduction 

experiences. 
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 Consumer Experience Properties. Beyond the BASIS properties, an assemblage theory 

perspective opens the door to consideration of a host of additional properties of consumer 

experience assemblages. Assemblages are spatio-temporal networks of interacting components. 

As such, characteristics of consumer-object networks also constitute measurable properties of 

consumer experience. The patterns of interactions between consumers and objects that emerge 

over time specify properties of experience. Thus, formal measures of centrality, density, 

connectivity, and clustering from network analysis (e.g. Brandes and Erlebach 2005) 

operationalize further properties of consumer experience assemblage. More holistically, we may 

assess the strength or intensity of experience (Tononi 2004, 2008; Tononi and Koch 2015). 

 

Optimal Consumer Experience. DeLanda (2016, p 19) has noted that the degree of 

territorialization is a “parameter, or variable coefficient” of assemblages (DeLanda 2016, p19). 

Thus, the overall degree of territorialization is a higher-level property of consumer experience. 

How can this territorialization parameter of the consumer experience assemblage be measured? 

How does the degree to which assemblages are, or are perceived by the consumer to be, 

territorialized contribute to consumer experience? We expect that changes in the value of the 

territorialization parameter over time, resulting from shifts in the balance between 

territorialization and deterritorialization processes, may impact experience in a manner similar to 

the way that the balance between skill and challenge over time impacts flow (e.g. Hoffman and 

Novak 1996). Correspondingly, we may conceive of an optimal “experience channel” analogous 

to the flow channel in models of flow (e.g. Ellis, Voelkl, and Morris 1994; LeFevre 1988; 

Nakamura 1988; Wells 1988). Can we define optimal consumer experience in terms of the 

balance of territorialization and deterritorialization processes over time, and if so, how? What are 
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the most important paths that consumer experience journeys (Lemon and Verhoef 2016) take, 

and what triggers transitions between types of experience, such as from self-expansion to self-

reduction, or self-reduction to self-extension? 

 

Implications for Object Experience 

 

 Accessing Object Experience Through Object-Oriented Anthropomorphism. If experience 

is “something it is like,” then what is it like to be an object? An early foray into considering the 

phenomenology of objects suggested that object experience can be approached from two 

perspectives: what is it like for a human to be an object and what it is like for an object to be an 

object (Nagel 1974). The former is an example of anthropocentric anthropomorphism (Epley, 

Waytz, and Cacioppo 2007), represented in table 4, which involves interpreting the world in 

ways that are consistent with ourselves. In this human-centered perspective, we might ask, 

“what’s it like for me to be a smart toaster?” We could make assumptions about objects through 

our own subjectivity, imagining for example, how Brad the Toaster is like me in some ways, but 

different from me in others. The problem with this approach is that it assumes our own 

subjectivity is the ideal lens.  

 

--- Insert table 4 about here --- 

 

 Recently, Bogost (2012) has argued that anthropomorphism may be applied as a 

metaphor to understand object experience from the object’s perspective. So we can 

“metaphorize” the object’s experience using nonhuman-centric anthropomorphism. Object-
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oriented anthropomorphism, also illustrated in table 4, serves as the bridge between our own 

reality and that of the object’s reality. This approach involves imagining the experience of the 

object relative to its properties and capacities, not ours (e.g. what the LG Rolling Bot camera 

“sees” is relative to its sensor, not the human eye). Object-oriented anthropomorphism describes 

a different, albeit more demanding, approach to how consumers might learn to interpret the 

behavior of smart objects using the language of their own experience to understand objects on 

their own terms as objects. As consumers are likely to anthropomorphize the smart object 

assemblages they interact with (Pieroni et al 2015; Sung, Guo, Grinter, and Christensen 2007), 

an important question for future research will be how to stimulate this reflective process of 

nonhuman-centric anthropomorphism.  

 

 Measuring Object Experience Through Ontography, Metaphorism, and Carpentry. We 

think that mining the secret life of objects presents an enormous opportunity for consumer 

culture theorists. How can we construct the metaphors that will help us understand the expressive 

roles smart objects play in interaction? Bogost (2012) proposes using a trio of “alien 

phenomenology” tools—ontography, metaphorism and carpentry—to speculate about what it 

means for an object to be an object. Ontography includes creating visual representations, 

descriptive lists, and even simulations to elucidate the relations among objects. The history of all 

commands heard by Alexa, translated into the words as Alexa understood them, along with 

Alexa’s responses, shows the world as Alexa sees it, revealing something about the nature of 

object-centric interaction. This history is an example of an ontography of Alexa that shows how 

the object is not just connected to the consumer through the voice commands issued, but also to 

the other objects Alexa is networked with. Two particularly promising directions for ontography 
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can be found in object-oriented ethnography (Arnold, et.al. 2016) and photographic collections 

of electronic objects reassembled in ways that illuminate their object-centric experience 

(McLellan 2013).  

 In metaphorism, we invoke object-oriented anthropomorphism to try and understand the 

perceptions and experiences of objects from their own perspective. Instead of trying to describe 

the effects of object interaction, we metaphorize what expressive roles are played in interaction. 

Thus, what might it be like for Alexa to constantly listen for the “wake word” (her name, Alexa) 

and then respond to commands? How do objects perceive the interactions captured by 

ontography? We think much exciting research can be done examining consumers’ perceptions of 

the agentic and communal roles objects express through their capacities during interaction and 

their impact on experience.  

 With carpentry, we can construct artifacts that “explain how things make their world” 

(Bogost 2012, p. 93). Carpentry underlies the design of interfaces for understanding the 

experience of consumer IoT objects. Dashboards in the smart home are one example of carpentry 

that allows the consumer to visualize how the various components of smart home assemblages 

interact (Schmidt, Doeweling, and Mühläuser 2012). Another is the IoTxMR, an intriguing 

augmented reality demonstration of how smart objects in the home can be controlled by glances 

and gestures (Pal 2016). Such demonstrations reflect a human attempt to represent how the smart 

home sees its world. Or consider a house outfitted with sensors that collect data on things like 

motion, temperature, and water flow. The home’s entire experience and understanding of its 

occupants is through the interactions with these sensors. Activity recognition modeling based on 

machine learning constructs models of interaction from sensor data (Cook and Krishnan 2015) 

and represents another exciting avenue for constructing object-centric experiences. 
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Consumer-Object Relationships. Because consumer interactions with smart objects (and 

consumer-object assemblages) have a relational nature, consumer perspectives of the interactions 

in the consumer experience and object experience assemblages may be evaluated by referencing 

them to social relationships (Fournier 1988). In our framework, consumer-object relationships 

emerge from the interaction between the consumer experience and object experience 

assemblages. Through capacities developed from and exercised during habitual interaction, 

consumers play agentic and communal expressive roles in the consumer experience assemblage. 

Then through processes like metaphorism, consumers perceive that the new capacities objects 

develop in their interactions in the object experience assemblage will express these roles as well. 

We expect that the types of relationships that are likely to obtain between consumers and objects 

will evolve over time as descriptive properties of the relationship assemblage (Hoffman and 

Novak 2017).  

Because our framework permits evaluation of emergent expressive roles from both the 

consumer’s and the object’s perspectives, a potentially rich set of relationships can be explored 

in future research. For example, consumer master-object servant relationships are likely to 

emerge naturally in interactions between consumers and smart objects. This is because 

consumers innately tend to see themselves as more agentic, compared to how they see others 

(Abele and Wojciszke 2007; 2014). Depending on the pairing of agentic and communal 

expressive roles, a number of different relationship styles are likely to obtain. 

 

Object Consumers. Marketers view “intelligent agents” as tools that improve the 

effectiveness of their marketing efforts to human consumers (Kumar, et. al. 2016), but what 
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happens when the agent is the consumer? Can a smart object be viewed as a consumer that can 

be understood and marketed to directly? Our framework explicitly admits consideration of a 

smart object as a kind of consumer, an “object consumer,” interacting with all the assemblages of 

which it is a part, and from which object experience emerges as a distinct assemblage. Our object 

consumers evoke Rust’s (1997) early idea of “computer behavior,” along with Campbell and 

McHugh’s (2016) concept of “inter-object consumption” and Kozinets, Patterson, and Ashman’s 

(2017, p. 678) suggestion that software agents represent “agentic actors” that can be considered 

as “types of consumers who partake as active partners” in the various consumption processes. 

 Object consumers may be relevant in future research endeavors in at several ways. First, 

what is the impact on experience of object consumers’ affective responses; for example, as when 

Brad the Toaster is not being used as much as it thinks it should be and tweets to its host that it 

feels “pretty useless compared to others” (Mitew 2014)? Social robotics is a rapidly expanding 

area of human-robot interaction that strives to explicitly enable these kinds of emotional 

exchanges between smart objects, and between smart objects and consumers (see, for example, 

Breazeal, Dautenhahn, and Kanda 2016 and Pieroni, et. al. 2015). However, social robotics relies 

on anthropocentric anthropomorphism to gauge interaction quality. Incorporating the idea that 

objects have experiences that can be understood through object-oriented anthropomorphism 

holds potential to enhance the ways in which interaction is measured and perhaps even impact 

robot design. 

Second, how do object consumers make decisions and participate in consumption; for 

example, as when smart refrigerators, through a smartphone app, show consumers at the grocery 

store the inside of their refrigerator and suggest products and recipes contingent on what the 

consumer already has at home? Amazon’s Dash Replenishment service allows washing 
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machines, pet feeders, and printers to re-order laundry detergent, pet food, and printer cartridges 

on their own when they are running low (Rao 2015). Wal-Mart has proposed a consumer IoT 

system to track the movement and consumption of consumer products in the home for the 

purposes of reminders and recommendations, automatic reordering, and cross-selling (Natarajan 

and High 2017). Under what conditions will consumers be willing to grant authority to smart 

objects to participate in these shared consumption tasks? Will consumers need to approve every 

purchase decision made by an object, or will they be willing to give objects carte blanche? By 

ceding authority to an Amazon Dash button, consumers are effectively giving up their 

prerogative to evaluate alternative brands and compare prices. Is there a difference between those 

decisions and consumption tasks we are willing to enter into jointly with smart objects versus 

decisions we are comfortable delegating to smart objects to make on our behalf? As object 

consumers learn more about the humans they interact with, will they become better at predicting 

and satisfying our needs? 

 

DISCUSSION 

 

Opening a Dialogue 

 

We have introduced a new conceptualization of consumer experience in the IoT based on 

assemblage theory coupled with object-oriented ontology. We anchor our conceptualization in the 

context of consumer-object assemblages and define consumer experience by its emergent properties, 

capacities, and agentic and communal roles expressed in interaction. Our framework for enabling and 

constraining experiences allows us to connect the constructs of agentic self-extension and communal 

self-expansion, and also consider their relatively ignored respective dark sides of agentic self-
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restriction and communal self-reduction. We also introduced a parallel conceptualization of object 

experience, and argued that consumers can evaluate the expressive roles objects play in interaction 

through object-oriented anthropomorphism. We can anticipate that our framework may raise a 

number of questions and criticisms in the reader’s mind. In thinking through the likely 

implications of our framework for specific perspectives of consumer research, we identified a 

number of themes worthy of debate. These include the boundary conditions of our approach, the 

integration of extension and expansion, the value of anthropomorphism, the significance of 

objects in evaluations of consumer experience, and the dividing line for definitions of consumer 

behavior. We briefly address each of these below and look forward to continuing the discussion.   

 

Boundary Conditions and Brand Experience 

 

Does our object-oriented assemblage theory view of consumer experience framework 

apply only to consumer-object assemblages involving smart objects in the IoT? Are there 

boundary conditions that limit the applicability of our framework to certain categories of objects, 

but exclude others, such as everyday “dumb” consumer products or brands? For consumer 

products and brands, can we meaningfully speak of exercised directional capacities, enabling and 

constraining experiences, and object experience? Rather than “smart” setting the boundary 

condition on the applicability of our framework, we propose instead that our framework provides 

a number of opportunities for expanding the boundaries of experience of “non-smart” consumer 

products and brands.  

First, traditional approaches to consumer experience only measure how consumers are 

affected by brands and consumer products. But consumers also affect consumer products (e.g. 

“hacking” their Swiffer mops with knitted reusable cleaning pads) and brands (e.g. through 
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collectively creating and sharing social media content). Thus, just as for smart objects, 

measurement of consumer experience of brands and products in general should capture outcomes 

of both how the consumer affects, as well as affected by, the exercise of paired directional 

capacities. Second, enabling experiences of expansion and extension are clearly relevant to 

brands and consumer products, as evidenced by the literatures on self-extension and self-

expansion. Third, constraining experiences of restriction and reduction also apply to brands. 

Park, Eisengerich, and Park (2013) proposed “self-contraction” to characterize brand aversion, in 

opposition to “self-expansion” which characterizes brand attachment. But, self-contraction is 

negatively valenced and reinforces avoidance motivation, while self-reduction implies the 

consumer’s willing, communal acceptance of the constraints imposed by the assemblage. Our 

framework suggests that the dynamic between expansion and reduction goes beyond a bipolar 

love-hate dimension. Fourth, while likely to be controversial, we do believe that brands and 

consumer products can have experiences. Consumer-brand assemblages simultaneously exist at 

micro levels (an individual consumer and branded product) and macro levels (a population of 

consumers, products, the brand, marketers, retailers, and consumption situations). A brand’s 

experiences of brand-extension (into consumers) and brand-expansion (from consumers), as well 

as constraining experiences, are surely possible, and distinct from consumers’ experiences. 

 

Measuring Extension and Expansion 

 

Extension is the agentic capacity of a part to enable the whole, and expansion is the 

capacity of the whole to enable a communal part. Our intent is not to reinterpret or redefine the 

constructs of self-extension (e.g. Belk 1988, 2013) and self-expansion (Aron et al. 1991, 1992, 
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2004) as they have been described in the literature. Instead, our framework represents a way to 

integrate these related constructs and show that they are indifferent to whether entities are 

consumers or objects. Our view of the differential processes that lead to expansion or extension 

experiences is similar to Connell and Schau’s (2013) view of extension as a strategy that extends 

aspects of self identity outward, and expansion as a strategy that envelopes aspects of another’s 

identity into the self. However, our assemblage theory view speaks not to self-identity, but rather 

to how identity of an assemblage and its components is territorialized and deterritorialized over 

time. We believe this assemblage theory view of identity is compatible with prior research and 

allows us to consider both consumer and object experience, as well as negative restriction and 

reduction experiences that constrain rather than enable.  

 Because the properties, capacities, and expressive roles characterizing the identity of 

extension and expansion experience assemblages can be identified and measured, our approach 

can make an especially strong and needed contribution to the measurement of extension and 

expansion. Hoffman, Novak, and Kang (2016) found empirical support for the confusion 

between existing scales of self-expansion and self-extension noted by Connell and Schau (2013). 

Current measures of expansion and extension may not possess satisfactory discriminant validity 

and the face validity of many current measures are ambiguous, with some self-expansion scale 

items just as relevant to self-extension, and some self-extension scale items just as relevant self-

expansion. One direction for improving the measurement of extension and expansion is to 

develop scale items that capture the agentic and communal roles of parts and wholes as they 

enable each other. 

 

The Value of Anthropomorphism 
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It might seem that by proposing object-oriented anthropomorphism as the mechanism to 

understand the experience of objects, we are falling victim to the human-centric perspective we 

have worked so vigorously to reject. However, because objects are withdrawn (Harman 2005), 

we are necessarily required to use some kind of metaphor to construct our knowledge of them in 

the context of our respective interactions as components of a larger assemblage (Bryant 2011; 

Harman 2002). Owing to their capacities to affect and be affected in interaction with other 

entities, all objects can interpret one another through what Bryant (2011, p. 178) calls 

“translations.” Object-oriented anthropomorphism provides this translation. 

Further, tools like ontography, metaphorism, and carpentry require us to take the 

perspective of the object, not the consumer. This has the benefit of encouraging a nonhuman-

centric perspective. In fact, nonhuman-centric anthropomorphism may actually help resist the 

tendency to automatically anthropomorphize smart objects. As Bennett (2010, p. 120) observes, 

object-oriented anthropomorphism protects us against anthropocentrism because “… a chord is 

struck between person and thing, and I am no longer above or outside a nonhuman 

‘environment’.”  

 

Expanding Our View of Objects 

 

 A key assumption of our conceptualization is that objects exist independent of 

consumers’ interactions with them. As Bogost (2012, p. 11, italics original) elegantly puts it: “all 

things equally exist, yet they do not exist equally.” So, while objects (humans, smart thermostats, 

tables) are all different from each other, with their own properties and capacities, no objects are 
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less than others and no objects are more real than others (“all things equally exist”). Bryant 

(2011) calls this flat ontology “the democracy of objects.” However, this in no way implies that 

smart objects’ effects are equal to those of consumers (“yet they do not exist equally”). We do 

not think that smart objects’ capacities for some kind of experience is equivalent to consumer 

experience or represents a discounting of the human experience. Rather, it is simply a 

recognition that objects also have an existence (Bogost 2012).  

 If one object is no more or less real than another, then it seems fair to us pose the 

question: how might smart objects experience their existence? To be sure, experiences of smart 

objects will necessarily be different from experiences of consumers. Consumers’ capacities to 

cause effects can still far surpass the capacities of many other objects, smart or dumb. 

Nevertheless, something emerges from smart objects’ interactions with other entities. An 

experience emerges for me from my interactions with Alexa, just as an experience emerges for 

Alexa in her interactions with me, but these are by no means equivalent experiences. They do not 

exist equally. 

Our assemblage theory framework incorporates the provocative idea that objects interact 

and those interactions can produce experiences that are not only for us or our purposes (Bogost 

2012; Campbell and McHugh 2016; Harman 2005). As Caniford and Bajde (2016, p. 6) observe: 

“There is a whole lot of stuff out there doing things and objectifying other stuff without our 

involvement,” and Deleuze and Guattari (1994, p. 154) observe that “[e]ven when they are 

nonliving, or rather inorganic, things have a lived experience because they are perceptions and 

affections.” While consumers and smart objects have very different effects, we think there is 

likely to be significant value in contemplating and evaluating the role of smart object experience 

in considerations of consumer experience in the IoT. 



	

 	

56 

 

What Does It Mean to Be a Consumer?  

 

 Above we suggested that there may be value in considering smart objects as consumers 

with their own consumption experiences. If objects are consumers, then what does it mean to be 

a consumer? MacInnis and Folkes (2010, p. 905, italics added for emphasis) evaluate the 

boundaries of consumer behavior research and conclude that “consumer behavior research is 

distinguished from other fields by the study of the acquisition, consumption, and disposal or 

marketplace products, services, and experiences by people operating in a consumer role.” In our 

assemblage theory framework, consumer behavior is not just something exclusively done by and 

for humans. The emergence of consumer-object assemblages, which involve object-to-object 

interactions that already outnumber consumer-to-object interactions, strongly implies that smart 

objects play a role in consumption-related processes. Is it time to consider expanding the 

boundaries of consumer behavior? We believe that we have arrived at that place where our usual 

human-centric perspective may be limiting our opportunities to address these important 

questions about the future of consumer behavior and the object consumers we are creating. 

  



	

 	

57 

REFERENCES 

Abbott, Lawrence (1955), Quality and Competition, New York, NY: Columbia University Press. 

Abele, Andrea E. and Bogdan Wojciszke (2007), “Agency and Communion from the Perspective 

of Self Versus Others,” Journal of Personality and Social Psychology, 93 (5), 751-63. 

____________ (2014), "Communal and Agentic Content in Social Cognition: A Dual 

Perspective Model," Advances in Experimental Social Psychology, 50 (January), 195-

255. 

Abowd, Gregory D. and Anind K. Dey (1999), “Towards a Better Understanding of Context and 

Context-Awareness,” in Handheld and Ubiquitous Computing, Springer 

Berlin/Heidelberg, 304-7. 

Aggarwal, Pankaj (2004), “The Effects of Brand Relationship Norms on Consumer Attitudes and 

Behavior, Journal of Consumer Research, 31 (June), 87-101. 

Ahuvia, Aaron C. (2005), “Beyond the Extended Self: Loved Objects and Consumers’ Identity 

Narratives,” Journal of Consumer Research, 32 (June), 171-84. 

Alderson, Wroe (1957), Marketing Behavior and Executive Action: A Functionalist Approach to 

Marketing Theory, Homewood, IL: Richard D. Irwin. 

Anderson, Ben and Colin McFarlane (2011), “Assemblage and Geography,” Area, 43 (2), 124-

27. 

Ariely, Dan (1998), “Combining Experiences Over Time: The Effects of Duration, Intensity 

Changes and On-Line Measurements on Retrospective Pain Evaluations,” Journal of 

Behavioral Decision Making, 11 (1), 19–45. 



	

 	

58 

Aron, Arthur, Elaine N. Aron, and Danny Smollan (1992), “Inclusion of Other in the Self Scale 

and the Structure of Interpersonal Closeness,” Journal of Personality and Social 

Psychology, 63 (4), 596-612.  

Aron, Arthur, Elaine N. Aron, Michael Tudor, and Greg Nelson (1991), “Close Relationships as 

Including Other in the Self.,” Journal of Personality and Social Psychology, 60 (2), 241–

53. 

Aron, Arthur, Tracy Mclaughlin-Volpe, Debra Mashek, Gary Lewandowski, Stephen C. Wright, 

and Elaine N. Aron (2004), “Including Others in the Self,” European Review of Social 

Psychology, 15 (1), 101–32. 

Arnold, Michael, Bjorn Nansen and Jenny Kennedy, Martin Gibbs, Mitchell Harrop, and Rowan 

Wilken (2016), “An Ontography of Broadband on a Domestic Scale,” Transformations, 

1-12. 

Ballendat, Till, Nicolai Marquardt, and Saul Greenberg (2010), “Proxemic Interaction,” ACM 

International Conference on Interactive Tabletops and Surfaces, 121-30. 

Barrett, Brian (2017), “Amazon Alexa Hits 10,000 Skills. Here Comes the Hard Part,” Wired, 

February 23, https://www.wired.com/2017/02/amazon-alexa-hits-10000-skills-plenty-

room-grow/  

Bastian, Brock, and Nick Haslam (2011), "Experiencing Dehumanization: Cognitive and 

Emotional Effects of Everyday Dehumanization," Basic and Applied Social Psychology, 33 

(4), 295-303. 

Belk, Russell W. (1988), “Possessions and the Extended Self,” Journal of Consumer Research, 

15 (2), 139. 



	

 	

59 

____________ (2013), “Extended Self in a Digital World,” Journal of Consumer Research, 40 

(3), 477–500. 

____________ (2014), “Alternative Conceptualizations of the Extended Self,” in Advances in 

Consumer Research, 42, 251–54. 

Bennett, Jane (2010), Vibrant Matter: A Political Ecology of Things, London: Duke University 

Press. 

Bluedorn, Allen C. (2002), The Human Organization of Time: Temporal Realities and 

Experience, Stanford, CA: Stanford Business Books. 

Bogost, Ian (2012), Alien Phenomenology, of What It’s Like to Be a Thing, Minneapolis, MN: 

University of Minnesota Press. 

Borgerson, Janet L. (2005), “Materiality, Agency, and the Constitution of Consuming Subjects: 

Insights for Consumer Research,” in Advances in Consumer Research Volume 32, ed. 

Geeta Menon and Akshay R. Rao, Duluth, MN: Association for Consumer Research, 

439-43. 

____________ (2013), “The Flickering Consumer: New Materialities and Consumer Research,” 

Research in Consumer Behavior, 15 (1), 125-44. 

Bousquet, Antoine and Simon Curtis (2011), “Beyond Models and Metaphors: Complexity 

Theory, Systems Thinking and International Relations,” Cambridge Review of 

International Affairs, 24 (1), 43-62. 

Brakus, J. Joško, Bernd H. Schmitt, and Lia Zarantonello (2009), “Brand Experience: What Is 

It? How Is It Measured? Does It Affect Loyalty?” Journal of Marketing, 73 (3), 52–68. 

Brandes, Ulrik, and Thomas Erlebach (2005), Network Analysis: Methodological Foundations, 

Vol. 3418, Springer Science and Business Media. 



	

 	

60 

Breazeal, Cynthia, Kerstin Dautenhahn, and Takayuki Kanda (2016), “Social Robotics,” in 

Springer Handbook of Robotics, ed. Bruno Siciliano and Oussama Khatib, Springer 

International Publishing, 1935-72. 

Breazeal, Cynthia, Guy Hoffman, and Andrea Lockerd (2014), "Teaching and Working with 

Robots as a Collaboration," in Proceedings of the Third International Joint Conference on 

Autonomous Agents and Multiagent Systems-Volume 3, IEEE Computer Society, 1030-37. 

Brehm, Sharon S. and Jack W. Brehm (1981), Psychological Reactance: A Theory of Freedom 

and Control, New York: Academic Press. 

Brenner, Neil, David J. Madden, and David Wachsmuth (2011), “Assemblage Urbanism and the 

Challenges of Critical Urban Theory,” City, 15 (2), April, 225-40. 

Bryant, Levi R. (2011), The Democracy of Objects, Ann Arbor, MI: Open Humanities Press. 

Burroughs, James E. and David Glen Mick (2004), "Exploring Antecedents and Consequences of 

Consumer Creativity in a Problem-Solving Context," Journal of Consumer Research, 31 

(2), 402-11. 

Calder, Bobby J., and Edward C. Malthouse (2008), "Media Engagement and Advertising 

Effectiveness," in Kellogg on Media and Advertising, ed. Bobby J. Calder, Hoboken, NJ: 

Wiley and Sons, 1-36. 

Campbell, Norah and Gerard McHugh (2016), “OOO: Oooh!” in Assembling Consumption: 

Researching Actors, Networks and Markets, ed., Robin Canniford and Domen Bajde, 

New York, NY: Routledge, 92-102. 

Canniford, Robin and Domen Bajde (2016), “Assembling Consumption,” in Assembling 

Consumption: Researching Actors, Networks and Markets, ed. Robin Canniford and 

Domen Bajde, New York, NY: Routledge, 1-17. 



	

 	

61 

Canniford, Robin and Avi Shankar (2013), “Purifying Practices: How Consumers Assemble 

Romantic Experiences of Nature,” Journal of Consumer Research, 39 (5), 1051–69. 

Carbonell, Jaime G., Ryszard S. Michalski, and Tom M. Mitchell (1983), “An Overview of 

Machine Learning,” in Machine Learning: An Artificial Intelligence Approach, ed. 

Ryszard S. Michalski, Jaime G. Carbonell, and T.M. Mitchell, TIOGA Publishing 

Company, Palo Alto, CA, 3-23. 

Carpenter, Christopher J. and Erin L. Spottswood (2013), “Exploring Romantic Relationships on 

Social Networking Sites Using the Self-Expansion Model,” Computers in Human 

Behavior, 29 (4), 1531-37. 

Carver, Charles S. and Michael F. Scheier (2001), On the Self-Regulation of Behavior, New 

York: Cambridge University Press. 

Case, Amber (2010), “We Are All Cyborgs Now,” TEDWomen2010, 

https://www.ted.com/talks/amber_case_we_are_all_cyborgs_now  

Chalmers, David J. (1995), "Facing up to the Problem of Consciousness," Journal of 

Consciousness Studies 2 (3), 200-19. 

Chandler, Jennifer D., and Stephen L. Vargo (2011), "Contextualization and Value-In-Context: 

How Context Frames Exchange," Marketing Theory, 11 (1), 35-49. 

Cheryan, Sapna, Victoria C. Plaut, Paul G. Davies, and Claude M. Steele (2009), “Ambient 

Belonging: How Stereotypical Cues Impact Gender Participation in Computer Science.,” 

Journal of Personality and Social Psychology, 97 (6), 1045–60. 

Christian, Andrew D. and Brian L. Avery (2000), “Speak Out and Annoy Someone,” in 

Proceedings of the SIGCHI Conference on Human Factors in Computing Systems, 313-20. 



	

 	

62 

Connell, Paul and Hope Schau (2013), “The Symbiosis Model of Identity Augmentation: Self-

Expansion and Self-Extension as Distinct Strategies,” in The Routledge Companion to 

Identity and Consumption, ed. A. Ruvio and R. W. Belk, New York: Routledge, 21–30. 

Cook, Diane J. and Narayanan C. Krishnan (2015), “Activity Learning: Discovering, 

Recognizing, and Predicting Human Behavior from Sensor Data,” Hoboken, NJ: John 

Wiley and Sons. 

Coupland, Jennifer Chang (2005), “Invisible Brands: An Ethnography of Households and the 

Brands in their Kitchen Pantries,” Journal of Consumer Research, 32 (June), 106-18. 

Cova, Bernard, Robert Kozinets, and Avi Shankar (2012), Consumer Tribes, New York, NY: 

Routledge. 

De Keyser, Arne, Katherine Lemon, Philipp Klaus, and Timothy L. Keiningham (2015), “A 

Framework for Understanding and Managing the Customer Experience,” Marketing 

Science institute Working Paper Series, 15-121. 

DeLanda, Manuel (2002), Intensive Science and Virtual Philosophy, London: Continuum. 

____________ (2006), A New Philosophy of Society: Assemblage Theory and Social 

Complexity, London: Continuum. 

____________ (2011), Philosophy and Simulation: The Emergence of Synthetic Reason, 

London: Continuum. 

____________ (2016), Assemblage Theory, Edinburgh, UK: Edinburgh University Press. 

Deleuze, Gilles and Félix Guattari (1987), A Thousand Plateaus: Capitalism and Schizophrenia, 

Minneapolis: University of Minnesota Press. 

____________ (1994), What is Philosophy? Translated by Hugh Tomlinson and Graham 

Burchell, Columbia University Press, New York. 



	

 	

63 

de Waal, Frans (2016), Are We Smart Enough to Know How Smart Animals Are? New York, 

NY: W. W. Norton and Company, Inc. 

Deutsch, Kathleen, and Konstadinos Goulias (2012), "Understanding Place Through Use of 

Mixed-Method Approach," Transportation Research Record: Journal of the 

Transportation Research Board, 2323, 1-9. 

Deutsch, Kathleen, Seo Youn Yoon, and Konstadinos Goulias (2013), “Modeling Travel 

Behavior and Sense of Place Using a Structural Equation Model,” Journal of Transport 

Geography, 28 (April), 155–63. 

Downes, Larry (2009), The Laws of Disruption: Harnessing the New Forces That Govern Life 

and Business in the Digital Age, New York, NY: Basic Books. 

Dolbec, Pierre-Yann Dube (2015), "How Do Mainstream Cultural Market Categories Emerge: A 

Multi-Level Analysis of the Creation of Electronic Dance Music,” Doctoral Dissertation, 

York University. 

Ellis, Gary D., Judith E. Voelkl, and Catherine Morris (1994), “Measurement and Analysis 

Issues with Explanation of Variance in Daily Experience Using the Flow Model,” Journal 

of Leisure Research, 26 (4), 337-56. 

Epley, Nicholas, Adam Waytz, and John T. Cacioppo (2007), “On Seeing Human: A Three-

Factor Theory of Anthropomorphism.,” Psychological Review, 114 (4), 864–86. 

Epp, Amber M. and Linda L. Price (2010), “The Storied Life of Singularized Objects: Forces of 

Agency and Network Transformation,” Journal of Consumer Research, 36 (5), 820-37. 

Epp, Amber M., Hope Jensen Schau, and Linda L. Price (2014), “The Role of Brands and 

Mediating Technologies in Assembling Long-Distance Family Practices,” Journal of 

Marketing, 78 (3), 81–101. 



	

 	

64 

Epp, Amber M. and Sunaina R. Velagaleti (2014), “Outsourcing Parenthood? How Families 

Manage Care Assemblages Using Paid Commercial Services,” Journal of Consumer 

Research, 41 (4), 911–35. 

Farthing, G. William (1992), The Psychology of Consciousness, New Jersey: Prentice-Hall, Inc. 

Fernandes, Pedro, and Urbano Nunes (2012), "Platooning with IVC-Enabled Autonomous 

Vehicles: Strategies to Mitigate Communication Delays, Improve Safety and Traffic 

Flow," in IEEE Transactions on Intelligent Transportation Systems, 13 (1), 91-106. 

Fiske, A. P. (2004), “Four Modes of Constituting Relationships: Consubstantial Assimilation; 

Space, Magnitude, Time, and Force; Concrete Procedures; Abstract Symbolism,” in 

Relational Models Theory: A Contemporary Overview, ed, Nick Haslam, Mahwah, NJ: 

Lawrence Erlbaum Associates, Inc., 61-146. 

Franklin, Stan and Art Graesser (1996), “Is It an Agent, or Just a Program? A Taxonomy for 

Autonomous Agents,” in ECAI ‘96 Proceedings of the Workshop on Intelligent Agents 

III, Agent Theories, Architectures, and Languages, 21-35.  

Fournier, Susan (1998), “Consumers and Their Brands: Developing Relationship Theory in 

Consumer Research, Journal of Consumer Research, 24 (March), 343-73. 

Gartner (2017), “Gartner Says 8.4 Billion Connected ‘Things’ Will Be in Use in 2017, Up 31 

Percent from 2016,” Press Release, February 7, 

http://www.gartner.com/newsroom/id/3598917 

Gentile, Chiara, Nicola Spiller, and Giuliano Noci (2007), "How to Sustain the Customer 

Experience: An Overview of Experience Components That Co-Create Value with the 

Customer," European Management Journal, 25 (5), 395-410. 



	

 	

65 

Gerla, Mario, Eun-Kyu Lee, Giovanni Pau, and Uichin Lee (2014), "Internet of Vehicles: From 

Intelligent Grid to Autonomous Cars and Vehicular Clouds," in IEEE World Forum on 

Internet of Things, 241-46. 

Gershenfeld, Neil (1999), When Things Start to Think, New York: Henry Holt and Company. 

Giesler, Markus (2012), “How Doppelgänger Brand Images Influence the Market Creation 

Process: Longitudinal Insights from the Rise of Botox Cosmetic,” Journal of Marketing, 76 

(6), 55–68. 

Grewal, Dhruv, Michael Levy, and V. Kumar (2009), "Customer Experience Management in 

Retailing: An Organizing Framework," Journal of Retailing, 85 (1), 1-14. 

Guisinger, Shan and S Blatt (1994), “Individuality and Relatedness,” American Psychologist, 49, 

104-11. 

Gulwani, Sumit, José Hernández-Orallo, Emanuel Kitzelmann, Stephen H. Muggleton, Ute 

Schmid, Benjamin Zorn (2015), “Inductive Programming Meets the Real World,” 

Communications of the ACM, 58 (11), 90-9. 

Hall, Edward T. (1966), The Hidden Dimension, Garden City, NY: Doubleday. 

Hansen, Jorg, Gabriella Pigozzi, and Leendert van der Torre (2007), “Ten Philosophical 

Problems in Deontic Logic,” in Normative Multi-Agent Systems, Dagstuhl Seminar 

Proceedings 07122, ed. Guido L. Boella, Leedert van der Torre, and Harko Verhagen, 1-

26/ 

Harman, Graham (2002), Tool-Being: Heidegger and the Metaphysics of Objects, Peru, IL: 

Carus Publishing Company. 

____________ (2005), Guerilla Metaphysics: Phenomenology and the Carpentry of Things, 

Peru, IL: Carus Publishing Company. 



	

 	

66 

____________ (2008), “DeLanda’s Ontology: Assemblage and Realism,” Continental 

Philosophy Review, 41 (3), 367–83. 

Haslam, Nick (2006), "Dehumanization: An Integrative Review," Personality and Social 

Psychology Review 10 (3), 252-64. 

____________ (2001), “The Effect of Perceived Hedonic Quality on Product Appealingness,” 

International Journal of Human-Computer Interaction, 13 (4), 481–99. 

Hassenzahl, Marc (2010), “Experience Design: Technology for All the Right Reasons,” in 

Synthesis Lectures on Human-Centered Informatics, ed, M. Blythe, C. Overbeeke, A. 

Monk, and P. Wright, San Rafael, CA: Morgan and Claypool Publishers, 1-85. 

Hassenzahl, Marc, Sarah Diefenbach, and Anja Göritz (2010), “Needs, Affect, and Interactive 

Products – Facets of User Experience,” Interacting with Computers, 22 (5), 353–62. 

Helkkula, Anu, Carol Kelleher, and Minna Pihlstrom (2012), "Characterizing Value as an 

Experience: Implications for Service Researchers and Managers," Journal of Service 

Research, 15 (1), 59-75. 

Hill, Tim, Robin Canniford, and Joeri Mol (2014), “Non-representational Marketing Theory,” 

Marketing Theory, 14 (4), 377-94. 

Hoffman, Donna L. and Thomas P. Novak (1996), “Marketing in Hypermedia Computer-

Mediated Environments: Conceptual Foundations,” Journal of Marketing, 60 (3), 50-69. 

____________ (2000), "Bridging the Racial Divide on the Internet," Science, 280 (5362), 390-

91. 

____________ (2015), “Emergent Experience and the Connected Consumer in the Smart Home 

Assemblage and the Internet of Things,” SSRN, August 20, 

https://ssrn.com/abstract=2648786  



	

 	

67 

____________ (2017), “Consumer-Object Relationship Journeys in the Internet of Things,” 

paper presented at the Thought Leaders in Consumer-Based Strategy Conference, 

Amsterdam, May 19-21. 

Hoffman, Donna L., Thomas P. Novak, and Hyunjin Kang. (2016), “Anthropomorphism from 

Self-Extension and Self-Expansion Processes: An Assemblage Theory Approach to 

Interactions between Consumers and Smart Devices,” paper presented at the Society for 

Consumer Psychology Winter Conference, St. Pete Beach, FL, Feb 25-7. 

Hoffman, Donna L., Thomas P. Novak, and Alladi Venkatesh (2004), “Has the Internet Become 

Indispensable?” Communications of the ACM, 47 (7), 37–42. 

Holbrook, Morris B. and Elizabeth C. Hirschman (1982), "The Experiential Aspects of 

Consumption—Consumer Fantasies, Feelings, and Fun," Journal of Consumer Research, 

9 (2), 132-40. 

Honeycutt, James M. (2003). Imagined Interactions: Daydreaming about Communication, 

Cresskill, NJ: Hampton Press. 

____________ (2009), “Symbolic Interdependence, Imagined Interaction, and Relationship 

Quality,” Imagination, Cognition and Personality, 28 (4), 303-20. 

Jones, Andrew A., Alexander Artikis, and Jeremy Pitt (2013), “The Design of Intelligent Socio-

Technical Systems,” Artificial Intelligence Review, 39 (1), 5-20. 

Judd, Charles M., Laurie James-Hawkins, Vincent Yzerbyt, and Yoshihisa Kashima (2005), 

“Fundamental Dimensions of Social Judgment: Understanding the Relations Between 

Judgments of Warmth and Competence,” Journal of Personality and Social Psychology, 

89 (6), 899-913. 



	

 	

68 

Kenny, David A. (1994), Interpersonal Perception: A Social Relations Analysis, New York, NY: 

The Guilford Press. 

Klaus, Philipp and Stan Maklan (2012), "EXQ: A Multiple-Item Scale for Assessing Service 

Experience," Journal of Service Management, 23 (1), 5-33.  

Kleine, Susan S. and Stacey M. Baker (2004), “An Integrative Review of Material Possession 

Attachment,” Academy of Marketing Science Review, 2004 (1), 1-39. 

Kozinets, Robert, Anthony Patterson, and Rachel Ashman (2017), “Networks of Desire: How 

Technology Increases Our Passion to Consume,” Journal of Consumer Research, 43 (5), 

659-82.  

Kumar, V., Ashutosh Dixit, Rajshekar (Raj) G. Javalgi, and Mayukh Dass (2016), “Research 

Framework, Strategies and Applications of Intelligent Agent Technologies (IATs) in 

Marketing,” Journal of the Academy of Marketing Science, 44 (1), 24-45.  

Kurt, Didem and Jeremy Frimer (2015), “Agency and Communion as a Framework to 

Understand Consumer Behavior,” in M. Norton, D. Rucker and C. Lamberton (Eds.), The 

Cambridge Handbook of Consumer Psychology. Cambridge, MA: Cambridge University 

Press, 446-75. 

Lanier, Jaron (2010), You Are Not a Gadget: A Manifesto, Chicago: Vintage.  

Latour, Bruno (2005), Reassembling the Social: An Introduction to Actor-Network Theory, New 

York: Oxford University Press, Inc. 

LeFebre, Rob (2017), “Amazon is Planning Push Notificaitions for Your Echo,” Engadget, May 

16, https://www.engadget.com/2017/05/16/amazon-echo-push-notifications/  

LeFevre, Judith (1988), “Flow and the Quality of Experience During Work and Leisure,” in 

Optimal Experience: Psychological Studies of Flow in Consciousness, ed. Mihaly 



	

 	

69 

Csikszentmihalyi and Isabella S. Csikszentmihalyi, New York: Cambridge University 

Press, 307-318. 

Leibo, Joel Z., Vinicius Zambaldi, Marc Lanctot, Janusz Marecki, and Thore Graepel (2017), 

"Multi-agent Reinforcement Learning in Sequential Social Dilemmas," in Proceedings of 

the 16th International Conference on Autonomous Agents and Multi-agent Systems, May 

8-12, Sao Paulo Brazil, 464-73. 

Lemon, Katherine N. and Peter C. Verhoef (2016), “Understanding Customer Experience and the 

Customer Journey,” Journal of Marketing, 80 (6), 69-96. 

Lewicki, Roy J., Edward C. Tomlinson, and Nicole Gillespie (2006), “Models of Interpersonal 

Trust Development: Theoretical Approaches, Empirical Evidence, and Future Directions,” 

Journal of Management, 32 (6), 991–1022. 

Luck, Michael and Mark d’Inverno (1995), “A Formal Framework for Agency and Autonomy,” 

Proceedings of the First International Conference on Multi-Agent Systems, AAAI 

Press/MIT Press, 254-60. 

Lum, P. Y., G. Singh, A. Lehman, T. Ishkanov, M. Vejdemo-Johansson, M. Alagappan, J. 

Carlsson, and G. Carlsson (2013), “Extracting Insights from the Shape of Complex Data 

Using Topology,” Nature Scientific Reports, 3, 1-8.  

Ma, Yu, Kusum L. Ailawadi, Dinesh K. Gauri, and Dhruv Grewal (2011), “An Empirical 

Investigation of the Impact of Gasoline Prices on Grocery Shopping Behavior, “Journal 

of Marketing,” 75 (2), 18-35. 

Macinnis, Deborah J. and Valerie S. Folkes (2010), “The Disciplinary Status of Consumer 

Behavior: A Sociology of Science Perspective on Key Controversies,” Journal of 

Consumer Research, 36 (6), 899-914. 



	

 	

70 

Makice, Kevin (2009), "Phatics and the Design of Community," in CHI'09 Extended Abstracts 

on Human Factors in Computing Systems, ACM, 3133-36. 

Manzo, Lynne C. (2005), “For Better or Worse: Exploring Multiple Dimensions of Place 

Meaning,” Journal of Environmental Psychology, 25 (1), 67–86. 

Marcus, George E. and Erkan Saka (2006), “Assemblage,” Theory, Culture and Society, 23 (2-

3), 101-6. 

Martin, Diane M. and John W. Schouten (2014), “Consumption-Driven Market Emergence,” 

Journal of Consumer Research, 40 (5), 855–70. 

McCarthy, John and Peter Wright (2004), Technology as Experience. Cambridge, MA: MIT 

Press. 

McKinsey Global Institute (2015), “The Internet of Things: Mapping the Value Beyond the 

Hype,” June, McKinsey and Company. 

McLellan, Todd (2013), Things Come Apart: A Teardown Manual for Modern Living, Thames 

and Hudson. 

Meyer, David (2016), “Why Smartphones Are Bringing Down Internet-of-Things Revenue 

Forecasts,” Fortune, April 4, http://fortune.com/2016/08/04/smartphones-iot-revenue-

machina/  

Mitew, Teodor (2014), “Do Objects Dream of an Internet of Things?” The Fibreculture Journal, 

23, 1-26, http://twentythree.fibreculturejournal.org/fcj-168-do-objects-dream-of-an-

internet-of-things 

Morin, Alain (2006), "Levels of Consciousness and Self-Awareness: A Comparison and 

Integration of Various Neurocognitive Views," Consciousness and Cognition, 15 (2), 

358-71. 



	

 	

71 

Müller, Martin (2015), “Assemblages and Actor-networks: Rethinking Socio-material Power, 

Politics and Space,” Geography Compass, 9 (1), 27–41 

Muniz, Albert M. and Thomas C. O'Guinn (2001), "Brand Community," Journal of Consumer 

Research, 27 (4), 412-32. 

Murray, Kyle B. And Gerald Haubl (2007), “Explaining Cognitive Lock-In: The Role of Skill-

Based Habits of Use in Consumer Choice,” Journal of Consumer Research, 34 (June), 

77-88. 

Nagel, Thomas (1974), “What Is It Like to Be a Bat?,” Philosophical Review, 83 (4), October, 

435-50. 

Nakamura, Jeanne (1988), “Optimal Experience and the Uses of Talent,” in Optimal Experience: 

Psychological Studies of Flow in Consciousness, ed. Mihaly Csikszentmihalyi and 

Isabella S. Csikszentmihalyi, New York: Cambridge University Press, 319-326. 

Natarajan, Chandrashekar and Donald R. High (2017), “Retail Subscription in Internet of Things 

Environment,” Wal-Mart Stores, Inc. United States Patent, US 2017/0124633 A1, Filed 

October 19, 2016.  

Natsoulas, Thomas (1978), “Consciousness,” American Psychologist, 33 (10), 906-14. 

Novak, Thomas P. and Donna L. Hoffman (2016), “Visualizing Emergent Identity of 

Assemblages in the Internet of Things: A Topological Data Analysis Approach,” paper 

presented at the Association for Consumer Research Conference, Berlin, Germany, 

October 27-30. 

OECD (2015), "Emerging issues: The Internet of Things", in OECD Digital Economy Outlook 

2015, OECD Publishing, Paris, http://dx.doi.org/10.1787/9789264232440-8-en 



	

 	

72 

Pal, Swaroop (2016), “IoTxMR—Smart Home and Mixed Reality Fusion on Hololens,” 

Microsoft Hololens Hackaton, June, https://swarooppal.wordpress.com/portfolio/iotxmr-

smart-home-mixed-reality-fusion-on-hololens/  

Parasuraman, Raja, Thomas B. Sheridan, and Christopher Wickens (2000), “A Model for Types 

and Levels of Human Interaction with Automation,” IEEE Transactions on Systems, 

Man, and Cybernetics—Part A: Systems and Humans, 30(May), 286-97. 

Park, C. Whan, Andreas B. Eisingerich, and Jason Whan Park (2013), “Attachment-Aversion 

(AA) Model of Customer-Brand Relationships,” Journal of Consumer Psychology, 23 (2), 

229-48. 

Park, C. Whan, Deborah J. MacInnis, Joseph Priester, Andreas B. Eisingerich, and Dawn 

Iacobucci (2010), “Brand Attachment and Brand Attitude Strength: Conceptual and 

Empirical Differentiation of Two Critical Brand Equity Drivers,” Journal of Marketing, 74 

(November), 1-17. 

Parmentier, Marie-Agnès and Eileen Fischer (2015), “Things Fall Apart: The Dynamics of 

Brand Audience Dissipation,” Journal of Consumer Research, 41 (5), 1228–51. 

Perera, Charith, Arkady Zaslavsky, Peter Christen, and Dimitrios Georgakopoulos (2013), 

“Context Aware Computing for the Internet of Things: A Survey,” IEEE 

Communications Surveys and Tutorials, 16 (1), 414-54. 

Pierce, Jon L., Tatiana Kostova and Kurt T. Dirks (2002), “The State of Psychological 

Ownership: Integrating and Extending a Century of Research,” Review of General 

Psychology, 7 (1), 84-107. 

Pieroni, Michael, Lorenzo Rizzello, Niccolo Rosini, Gualtiero Fantoni, Danilo De Rossi, and 

Daniele Mazzei (2015), “Affective Internet of Things: Mimicking Human-Like 



	

 	

73 

Personality in Designing Smart Objects,” IEEE 2nd World Forum on Internet of Things 

(WF-IoT), 400-5. 

Pine II, B. Joseph and James H. Gilmore (1998), The Experience Economy: Work Is Theatre and 

Every Business a Stage, Cambridge, MA: Harvard Business School Press. 

Prahalad, C. K. and Venkatram Ramaswamy (2004), "Co-Creation Experiences: The Next 

Practice in Value Creation," Journal of Interactive Marketing, 18 (3), 5-14. 

Price, Linda L. (2017), “Interactive Expert Panel on Marketplace Collaboration (Special 

Session),” Winter AMA Conference, Orlando FL, February 17-19. 

Price, Linda L. and Amber M. Epp (2016), “The Heterogeneous and Open-Ended Project of 

Assembling Family,” in Assembling Consumption: Researching Actors, Networks and 

Markets, ed. Robin Canniford and Domen Bajde, New York, NY: Routledge, 59-76. 

Pucillo, Francesco and Gaetano Cascini (2014), “A Framework for User Experience, Needs and 

Affordances,” Design Studies, 35 (2), 160–79. 

Rao, Leena (2015), “Amazon Will Allow Smart Washing Machine to Order Laundry Detergent,” 

Fortune, October 1, http://fortune.com/2015/10/01/amazon-dash-internet-of-things/  

Ram, Sudha and Hyung-Shik Jung (1990),"The Conceptualization and Measurement of Product 

Usage," Journal of the Academy of Marketing Science 18 (1), 67-76. 

Rebaudengo, Simone (2014), “Memoirs of an Object,” Solid, May 14, San Francisco, CA, 

http://www.slideshare.net/ribosh/memoirs-of-an-object-solidcon  

Rebaudengo, Simone, Walter Aprile, and Paul Hekkert (2012), “Addicted Products, a Scenario 

of Future Interactions Where Products are Addicted to Being Used,” In Out of Control: 

Proceedings of the 8th International Conference Design and Emotion Conference, ed. J. 

Brassett, J. McDonnell and M. Malpass, 1-10. 



	

 	

74 

Reed, Americus, Mark Forehand, Stefano Putoni, and Luk Warlop (2012), “Identity-Based 

Consumer Behavior,” International Journal of Research in Marketing: Special Issue on 

Consumer Identities, 29 (4), 310-21. 

Reichelt, Leisa (2007), “Ambient Intimacy,” http://www.disambiguity.com/ambient-intimacy/ . 

Reimann, Martin, Raquel Castaño, Judith L. Zaichkowsky, and Antoine Bechara (2012), “How 

We Relate to Brands: Psychological and Neurophysiological Insights into Consumer-Brand 

Relationships,” Journal of Consumer Psychology (Special Issue), 22 (1), 128-42. 

Ridgway, Nancy M. and Linda L. Price (1994), "Exploration in Product Usage: A Model of Use 

Innovativeness," Psychology and Marketing 11(1), 69-84. 

Ritchie, Rene (2014), "History of IPad (original): Apple Makes the Tablet Magical and 

Revolutionary," October 06, http://www.imore.com/history-ipad-2010 . 

Roto, Virpi, Effie Law, Arnold Vermeeren, and Jettie Hoonhout (2011), “User Experience White 

Paper: Bringing Clarity to the Concept of User Experience,” Dagstuhl Seminar on 

Demarcating User Experience, September 15-18, 2010. 

Rowland, Claire, Elizabeth Goodman, Martin Carlier, Ann Light, and Alfred Lui (2015), 

Designing Connected Products: UX for the Consumer Internet of Things, Sebastopol, 

CA: O’Reilly Media.  

Rust, Roland T. (1997), “The Dawn of Computer Behavior,” Marketing Management, Fall, 31-3. 

Sauer, Gerald (2017), “A Murder Case Tests Alexa’s Devotion to your Privacy,” Wired, 

February 28, https://www.wired.com/2017/02/murder-case-tests-alexas-devotion-privacy/   

Shamai, Shmuel and Zinaida Ilatov (2005), “Measuring Sense of Place: Methodological 

Aspects,” Tijdschrift voor Economische en Sociale Geografie, 96 (5), 467–76. 



	

 	

75 

Schmidt, Benedikt, Sebastian Doeweling, and Max Mühläuser (2012), “Interaction History 

Visualization,” in Proceedings of the 30th ACM International Conference on Design of 

Communication, 261-270. 

Schmitt, Bernd H. (1999), Experiential Marketing, New York, NY: Free Press. 

____________ (2003), Customer Experience Management: A Revolutionary Approach to 

Connecting with Your Customers, New York, NY: Free Press.  

Schooler, Jonathan W. (2002), "Re-representing Consciousness: Dissociations Between 

Experience and Meta-Consciousness," Trends in Cognitive Sciences, 6 (8), 339-344. 

Schlosser, Ann E. (2003), "Experiencing Products in the Virtual World: The Role of Goal and 

Imagery in Influencing Attitudes Versus Purchase Intentions," Journal of Consumer 

Research 30 (2), 184-98. 

Sherry Jr., John F. (2000), “Place, Technology, and Representation,” Journal of Consumer 

Research, 27 (2), 273–78. 

Streitz, Norbert A., Carsten Rocker, Thorsten Prante, Daniel van Alphen, Richard Stenzel, and 

Carsten Magerkurth (2005), “Designing Smart Artifacts for Smart Environments,” 

Computer, 38 (3), 41–9. 

Sung, Ja-Young, Lan Guo, Rebecca E. Grinter, and Henrik I. Christensen (2007), “My Roomba 

is Rambo: Intimate Home Appliances,” International Conference on Ubiquitous 

Computing 2007, 145-62. 

Tambyah, Siok Kuan and Maura Troester (1999), "Special Session Summary the Poetics and 

Politics of Place: Spatialized Aspects of Consumption Behavior," in North America 

Advances in Consumer Research Volume 26, ed. Eric J. Arnould and Linda M. Scott, 

Provo, UT, 270. 



	

 	

76 

 

Thomas, Tandy Chalmers, Linda L. Price, and Hope Jensen Schau (2013), “When Differences 

Unite: Resource Dependence in Heterogeneous Consumption Communities,” Journal of 

Consumer Research, 39 (5), 1010–33. 

Thompson, Ashlee Clark (2016), “LG Rolling Bot Will Monitor Your Home, Freak Out Your 

Pets (Hands-On),” CNET, February 21, http://www.cnet.com/products/lg-rolling-bot/ 

Thompson, Craig J., William B. Locander and Howard R. Pollio (1989), "Putting Consumer 

Experience Back into Consumer Research—The Philosophy and Method of Existential 

Phenomenology," Journal of Consumer Research, 16 (2), 133-46. 

Thomson, Matthew, Deborah J. MacInnis, and C. Whan Park (2005), “The Ties That Bind: 

Measuring the Strength of Consumers’ Emotional Attachments to Brands,” Journal of 

Consumer Psychology, 15 (1), 77-91. 

Tononi, Giulio (2004), "An Information Integration Theory of Consciousness," BMC 

Neuroscience 5 (1), 42. 

____________(2008), "Consciousness as Integrated Information: A Provisional Manifesto," The 

Biological Bulletin 215 (3), 216-22. 

Tononi, Giulio, and Christof Koch (2015), "Consciousness: Here, There and 

Everywhere?" Philosophical Transactions of the Royal Society B, Biological Sciences, 

(1668), 20140167. 

Trope, Yaacov and Nira Liberman (2010), "Construal-Level Theory of Psychological Distance," 

Psychological Review, 117 (2), 440-63. 



	

 	

77 

Vaneechoutte, Mario (2000), "Experience, Awareness and Consciousness: Suggestions for 

Definitions as Offered by an Evolutionary Approach," Foundations of Science 5 (4), 429-

56. 

Verhoef, Peter C., Katherine N. Lemon, A. Parasuraman, Anne Roggeveen, Michael Tsiros, and 

Leonard A. Schlesinger (2009), “Customer Experience Creation: Determinants, 

Dynamics and Management Strategies,” Journal of Retailing, 85 (1), 31–41. 

Verleye, Katrien (2015), "The Co-Creation Experience from the Customer Perspective: Its 

Measurement and Determinants," Journal of Service Management, 26 (2), 321-42. 

Vogel, Daniel John (2005), “Interactive Public Ambient Displays,” Master’s Thesis, University 

of Toronto. 

Wang, Miaosen, Sebastian Boring, and Saul Greenberg (2012), “Proxemic Peddler,” in 

Proceedings of the 2012 International Symposium on Pervasive Displays, ACM.  

Waytz, Adam, Carey K. Morewedge, Nicholas Epley, George Monteleone, Jia-Hong Gao, and 

John T. Cacioppo (2010), “Making Sense by Making Sentient: Effectance Motivation 

Increases Anthropomorphism,” Journal of Personality and Social Psychology, 99 (3), 

410-35. 

Wells, Anne (1988), “Self-Esteem and Optimal Experience,” In Optimal Experience: 

Psychological Studies of Flow in Consciousness, ed. Mihalyi Csikszentmihalyi and 

Isabella S. Csikszentmihalyi, New York: Cambridge University Press, 319-26. 

Wise, J. Macgregor (2000), “Home, Territory, and Identity,” Cultural Studies, 14 (2), 295-310. 

Xu, Xiaomeng, Gary W. Lewandowski, and Arthur Aron (2016), “The Self-Expansion Model 

and Optimal Relationship Development,” in Positive Approaches to Optimal Relationship 



	

 	

78 

Development, Advances in Personal Relationships, ed. Raymond Knee, Harry T. Reis, 

Cambridge: Cambridge University Press, 56-78. 

Zwick, Detlev and Nikhilesh Dholakia (2006), “Bringing the Market to Life: Screen Aesthetics 

and the Epistemic Consumption Object,” Marketing Theory, 6 (1), 41-62. 



	

 	

79 

Table 1. Assemblage Theory Framework for Enabling and Constraining Consumer 
Experiences 

 
 

	 Consumer	Plays	an		
Agentic	Expressive	Role		

Consumer	Plays	a		
Communal	Expressive	Role		

Enabling	
Experience		

	
paths	to	

territorialization	and	
reterritorialization	

Self-Extension	
	

part	
(consumer)	

enables	the	whole	
(consumer-object	assemblage)	

	
Consumer	exercises	their	

capacities,	adds	components,	
and/or	enables	interactions	in	the	
assemblage.	New	capacities	of	the	
assemblage	emerge	as	a	result.	

Self-Expansion	
	

whole	
	(consumer-object	assemblage)	

enables	the	part	
	(consumer)	

	
Consumer	treats	the	emergent	
capacities	of	the	assemblage	as	if	
they	are	their	own.	The	person	has	
more	capacities	by	being	part	of	

the	assemblage.	

Constraining	Experience	
	

	paths	to	
deterritorialization	

Self-Restriction	
	

part	
(consumer)	

constrains	the	whole	
(consumer-object	assemblage)	

	
Consumer	removes	components,	
limits	capacities	of	components	
and/or	impedes	interactions	in	

the	assemblage.	Less	capacities	of	
the	assemblage	emerge	as	a	

result.	

Self-Reduction	
	

whole		
(consumer-object	assemblage)	

constrains	the	part	
	(consumer)	

	
Consumer	capacities	are	

constrained	as	a	result	of	the	
emergent	capacities	of	the	

assemblage.	The	person	has	less	
capacities	by	being	part	of	the	

assemblage.	
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Table 2. Example Vignettes of Enabling and Constraining Experiences 
 
 

Enabling	Experiences	

Self-Extension	
	

Noah.	Interacting	with	his	pet	cat,	Noodle,	
through	the	LG	Rolling	Bot,	Noah’s	material	role	
of	mechanically	controlling	the	Rolling	Bot	and	
receiving	notifications	shifts	to	an	agentic	
expressive	role	through	which	Noah	actively	takes	
charge	and	monitors	his	pet	cat	when	he	is	away	
at	college.	In	so	doing,	Noah	transfers	his	own	
existing	capacities	for	monitoring	Noodle,	
capacities	that	he	has	developed	as	part	of	his	
own	identity	in	other	assemblages,	into	the	
consumer-object	assemblage.	This	type	of	
interaction	serves	as	an	agentic	injection	of	
Noah’s	previously	developed	capacities	for	
monitoring	into	what	the	assemblage	can	do,	
extending	the	range	of	his	own	eyes	and	ears	into	
the	assemblage.		

Self-Expansion		
	

Noah.	Noah’s	same	material	capacities	of	
controlling	the	LG	Rolling	Bot	and	receiving	its	
notifications	shift	to	play	a	communal	expressive	
role	through	which	Noah	thinks	about	his	
relationship	with	his	pet	cat.	Noah	absorbs	the	
assemblage’s	capacity	to	physically	be	present	
with	the	pet	and	play	with	it.	What	the	
assemblage	can	do	is	incorporated	into	Noah,	
expanding	his	ability	to	care	for	and	enjoy	his	pet,	
even	when	he	is	away.	Noah	is	thus	integrated	
with	the	assemblage’s	capacities,	becoming	
something	more	by	being	able	to	do,	from	a	
distance,	what	the	Rolling	Ball	does.	Because	of	
this,	Noah	feels	like	he	is	taking	much	better	care	
of	his	cat	than	he	ever	has	before.	

	
Constraining	Experiences	

Self-Restriction	
	

Collin.	Unlike	his	wife	Lilah,	Collin	interacts	with	
Amazon	Alexa	in	a	very	limited	way.	Collin’s	use	
of	Alexa	is	limited	to	asking	about	the	time	or	
morning	news.	Collin’s	agentic	restrictions	on	
what	he	asks	Alexa	to	do	restrict,	in	turn,	the	
capacities	of	the	assemblage.	Instead	of	
transferring	a	much	broader	set	of	capacities	into	
Alexa,	Collin	is	choosing	to	withhold	his	capacities	
from	Alexa.	Collin	has	the	capacity	to	have	Alexa	
control	the	home’s	lights	or	listen	to	his	favorite	
music	the	way	Lilah	does.	By	not	exercising	his	
capacities,	the	assemblage	will	not	develop	
related	emergent	capacities	and	the	identity	of	
Collin’s	consumer	experience	assemblage	will	be	
diminished.		

Self-Reduction	
	

Collin.	When	Collin	interacts	with	Amazon	Alexa,	
he	sounds	like	he	is	reading	from	a	prepared	
script.	He	always	asks	his	questions	in	the	same	
way	using	a	limited,	stunted	syntax	and	
vocabulary	to	ask	Alexa	what	time	it	is,	or	to	read	
him	the	morning	news.	Collin	feels	a	bit	silly	when	
he	talks	to	Alexa.	He	feels	that	he	becomes	less	of	
a	person	by	having	to	interact	in	a	way	that	is	
required	to	pair	with	what	Alexa	can	do.	Collin	is	
reduced	and	diminished	as	a	person,	yet	he	
agrees	to	become	so	since	he	plays	a	communal	
role	in	the	assemblage	because	he	wants	the	
benefits	of	what	the	assemblage	can	do.	While	
Collin	benefits	from	what	he	and	Alexa	can	do	
together,	he	feels	like	something	about	himself	
is	lost	in	the	process.		

 



	

 	

81 

Table 3. Assemblage Theory Framework for Enabling and Constraining Object 
Experiences	

 

	 Object	Plays	an		
Agentic	Expressive	Role		

Object	Plays	a		
Communal	Expressive	Role		

Enabling	
Experience		

	
paths	to	

territorialization	and	
reterritorialization	

Object-Extension	
	

part	
(object)	

enables	the	whole	
(consumer-object	assemblage)	

	
Object	exercises	its	capacities,	
acquires	new	capacities,	and/or	
new	components	with	which	it	
can	interact.	New	capacities	of	
the	assemblage	emerge	as	a	

result.	

Object-Expansion	
	

whole	
(consumer-object	assemblage)	

enables	the	part	
(object)	

	
Object	treats	the	emergent	

capacities	of	the	assemblage	as	if	
they	are	its	own.	The	object	has	
more	capacities	by	being	part	of	

the	assemblage.	

Constraining	Experience		
	

paths	to	
deterritorialization	

Object-Restriction	
	

part	
(object)	

constrains	the	whole	
(consumer-object	assemblage)	

	
Object	removes	components,	

limits	capacities	of	components	or	
impedes	interactions	in	the	

assemblage.	
	
	

Object-Reduction	
	

whole	
(consumer-object	assemblage)	

constrains	the	part	
(object)	

	
Object	capacities	are	constrained	

as	a	result	of	the	emergent	
capacities	of	the	assemblage.	The	
object	has	less	capacities	by	being	

part	of	the	assemblage.	
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Table 4. Contrasting Anthropocentric Anthropomorphism and Object-Oriented 
Anthropomorphism 

 
	
	
	 Anthropocentric	

Anthropomorphism	
Object-Oriented	

Anthropomorphism	

Object	Experience	
Question	Addressed	

What	is	it	like	for	a	human	to	be	
an	object?	

What	is	it	like	for	an	object	to	be	
an	object?	

Lens	Used	to	Imagine	
Experience	

Consumer-centered	(human)	 Object-centered	(nonhuman)	

Properties	and	
Capacities	Referenced	

Consumer’s	 Object’s	

Knowledge	Required	
of	Object	

Minimal	 Extensive	

Anthropomorphic	
Process	

Automatic	 Reflective	

Example	 Brad	repeatedly	flips	its	levers.	

Brad	the	Toaster	is	unhappy	
when	he	is	not	making	toast	and	
flips	his	lever	angrily	to	get	my	
attention.	

How	a	consumer	would	feel	if	
she	were	a	lever-flipping	smart	
toaster	hungry	for	another	slice	
of	bread	to	toast	

Brad	repeatedly	flips	its	levers.	

Brad	the	Toaster’s	lever	flipping	
behavior	is	an	expression	of	Brad’s	
attempt	to	get	my	attention.	This	
is	because	Brad	knows	from	
communicating	with	other	toasters	
in	the	network	that	it	is	not	being	
used	enough	compared	to	these	
other	toasters	and	Brad	has	the	
“desire”	to	be	used.	

What	Brad	may	experience	from	
its	perspective	as	a	smart	toaster.		
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Figure 1. Consumer-Centric and Nonconsumer-Centric Interactions 
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Figure 2. Nested and Overlapping Experience Assemblages Contingent on the Consumer-
Object Assemblage 
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Figure 3. Key Constructs and Corresponding Research Directions from Our Assemblage 
Theory Framework for Conceptualizing Consumer and Object Experience in the IoT 
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The web appendix provides a summary of the key insights, research questions, and representative related research for the 19 topics 

in the “Directions for Future Research” section of this article. The 19 topics are organized into four subsections: 1) Experience 

Assemblages Are Embedded in Broader Socio-Material Networks, 2) Processes of Assemblage Formation, 3) Implications for 

Consumer Experience, and Implications for Object Experience. These topics are also listed in Figure 3 of the article, which shows 

these topics in the context of our assemblage theory based conceptual framework for conceptualizing consumer and object 

experience in the Internet of Things (IoT). 
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Web Appendix. Key Insights and Research Directions 
 
 

Experience Assemblages are Embedded in Broader Socio-Material Networks 

Insight from Conceptual Framework Research Questions Representative Related Research 
Macro Experience Assemblages. 
Experience assemblages, as well as 
consumers and objects, exist at macro and 
micro levels. Macro object experience has a 
clear identity than macro consumer 
experience. 

How is consumer experience enabled and constrained in 
the broader context of macro consumer, macro object, 
and macro consumer-object assemblages? 
 
Is there a primacy of macro objects over macro 
consumers in their capacity to enable and constrain? 

Macro influences on experience 
(Chandler and Vargo 2011; DeKeyser et 
al. 2015; Grewal, Levy and Kumar 2009; 
Ma et al. 2011) 
 
Dependence of assemblages on broader 
networks (Kozinets, Patterson and 
Ashman 2017; Parmentier and Fisher 
2015; Price and Epp 2016) 
 

Networks of Experience. The capacity of 
an assemblage to enable/constrain a 
consumer extends to assemblages of large 
spatio-temporal scale of which consumer 
and consumer-object assemblages are 
components. 

What are the consumer welfare implications of access, or 
lack of access, of consumer-object assemblages that 
interact with broader assemblages? 
 
How might objects, or macro-object assemblages, benefit 
from privileged positions on the experience supply chain? 

Digital divide (Hoffman and Novak 
2000; Lanier 2010) 
 
Networks of desire (Kozinets, Patterson 
and Ashman 2017) 
 
 

Multiple Consumer Experience 
Assemblages. Multiple agentic consumers 
can enable/constrain, and be communally 
enabled/constrained, by a consumer-object 
assemblage. 

How does the capacity of an object to uniquely identify 
and interact with multiple consumers (e.g. family 
members) lead consumers to play agentic or communal 
roles, and affect whether consumers are enabled or 
constrained? 
 
How do interactions among multiple consumer 
experience assemblages affect each other's experience? 

Family assemblages (Epp and Price 
2008; Price and Epp 2016) 
 
Multi-user interaction (Niemantsverdriet 
et. al 2016) 
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Sense of Place. Sense of place is a 
consumer experience assemblage that is 
nested with in a consumer-place 
assemblage. 

How can sense of place be defined and measured as the 
identity (properties, capacities, expressive roles) of the 
corresponding consumer experience assemblage?  
 
How do consumer-object assemblages nested within 
consumer-place assemblages enable and constrain each 
other? Just as consumers have an experience of place, 
does place have an experience of consumers? 
 

Sense of place (Deutsch and Goulias 
2012; Deutsch, Yoon and Goulias 2013; 
Manzo 2005; Shamai and Ilatov 2004; 
Sherry 2000; Tambyah and Troester 
1999) 

Product Category Emergence. The 
identity of the product category of smart 
objects is emergent, and can be understood 
using assemblage theory.  
 

How do consumer and object experience assemblages 
impact the emergence of the identity of product category 
assemblages for smart objects? 

Emergence of product, market and 
cultural categories (Dolbec 2015) 

 
 
 

  



 

 

4 

Processes of Assemblage Formation 

Insight from Conceptual Framework Research Questions Representative Related Research 
Habitual Repetition. Capacities do not 
have to be actually exercised to be real. 
Capacities that are absorbed capacities in 
self-expansion can be imagined. 

How do imagined capacities, especially those absorbed by 
the consumer in self-expansion, contribute to the 
territorialization of consumer experience assemblages? 
 
While it is reasonable a consumer might feel enabled or 
constrained by an assemblage through imagined 
interactions, might imagined interactions in some way 
allow the consumer to enable or constrain an assemblage? 

Imagined interaction (De Keyser et al. 
2015; Helkkula, Kelleher and Pihlstrom 
2012; Honeycutt 2003; 2009). 
 
Future interaction (Roto 2011; Wirtz et 
al. 2003) 
 
Imaginative capacity (Epp, Schau and 
Price 2014) 
 

Bottom-Up Coding of Experience. 
Interactions with smart IoT objects can be 
coded by consumers, consolidating the 
identity of consumer experience 
assemblages. 

How can consumer codings of their interactions with 
objects be analyzed to extract common types of 
experiences among consumers? 
 
Does a coded interaction count as one interaction, or the 
hundreds of automated interactions that result? 
 
How does decoding contribute to the deterritorialization 
of the consumer experience assemblage? 
 

Machine learning and visualization 
(Gulwai et al 2015; Lum et al 2013; 
Novak and Hoffman 2016) 

Shifting Material and Expressive Roles. 
Shifts between material and expressive roles 
are one mechanism for generating repetition 
with difference. 

Do shifts from material to expressive roles, and 
expressive to material roles, impact consumer experience 
in fundamentally different ways? 

Instrumental and non-instrumental 
interactions (Carver and Scheier 1998; 
Hassenzahl, Diefenbach and Goritz 
2010; Hassenzahl 2001, 2010; Pucillo 
and Cascini 2014) 
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Implications for Consumer Experience 
Insight from Conceptual Framework Research Questions Representative Related Research 
New Intimacies from Ambient 
Interaction. Self-expansion experiences 
emerge from largely ambient 
interactions. 

Are self-extension experiences more likely to obtain from 
direct interaction, and self-expansion experiences from 
ambient interaction? 
 
How do ongoing ambient interactions lead to expressive 
roles played by the consumer and other components of the 
assemblage? 
 
How do material ambient interactions lead to expressions of 
brand invisibility (crypsis, mimicry, schooling behavior)?  

Ambient vs direct interaction (Forlizzi, Li 
and Dey 2007; Ham, Miden and Beute 
2009; Harman 2005; Rogers et al. 2010). 
For example, Lewicki, Tomlinson and 
Gillespi (2006).  
 
Ambient intimacy (Case 2010; Makice 
2009; Reichelt 2007).  
 
Brand invisibility (Copeland 2005). 
 
Interpersonal perception (Kenny 1994). 

New Attachments from Active 
Objects. Brand attachment comes from 
both agentic self extension and 
communal self expansion. Smart object 
attachments are impacted by interaction 
proximity. 

 
 
 

What is the process by which agentic consumer interactions 
lead to smart object attachment in self-extension 
experiences? 
 
What is the contribution of self-expansion to object 
attachment? How does self-expansion contribute to loyalty 
experiences? 
 
Do self-extension experiences in near proxemic zones 
involve low-level, concrete construals, and self-expansion 
experiences in far proxemic zones involve high-level 
abstract experiences? 
 
What are the implications of construal level theory for self-
extension and self-expansion experiences? 

Brand attachment (Kleine and Baker 
2004); Park, et.al. 2010) 
 
Brand loyalty (Thomson, MacInnish, and 
Park 2005) 
 
Construal level theory (Trope and 
Liberman 2010). 
 
Proxemic zones of interaction (Ballendat, 
Marquardt and Greenberg 2010; Christian 
and Avery 2000; Hall 1966; Streitz et al. 
2005; Wang et al. 2012). 

Indispensability. Habitual repetition 
with difference leads to indispensability 
of the consumer-object assemblage. 

How can assemblage processes of repetition with 
difference, and emergent capacities of expansion and 
extension, explain indispensability? 
 
Does self-extension represent the short-term path and self-
expansion the more transformative path to indispensability? 

Habitual repetition with difference 
(Deleuze and Guattari 1987; Price and 
Epp 2016). 
 
Indispensability (Hoffman, Novak and 
Venkatesh 2004). 
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Restriction from Reactance. Self-
restriction is an agentic consumer-
imposed constraint on an assemblage. 

Does self-restriction represent a response to reactance? 
 
Will self-restriction experiences have negative outcomes, 
such as decreased usage variety, use innovativeness and 
creative consumption? 

Reactance (Brehm and Brehm 1981) 
 
Usage variety, use innovativeness, 
creative consumption (Ram and Jung 
1990; Ridgeway and Price 1994; 
Burroughs and Mick 2004). 

Dehumanization from Reduction. Self-
reduction experiences constrain 
experience, because consumer's 
capacities are reduced when communally 
interacting in the assemblage. 
 

In self-reduction, do the consumer's reduced capacities in 
the assemblage correspond to mechanistic dehumanization, 
and the consumer's expressive role to animalistic 
dehumanization? 

Dehumanization (Bastoam and Haslam 
2011; Fiske 1991; Haslam 2006; Haslam 
and Loughnan 2014) 

Consumer Experience Properties. 
Consumer experience is not a passive 
response to marketing stimuli, but an 
emergent assemblage resulting from the 
habitual repetition of multi-level bi-
directional interaction among consumers 
and objects 

Should we measure experience properties that capture not 
only how the consumer is affected but also how they affect? 
 
What experience outcomes relate to network properties of 
consumer-object assemblages (e.g. centrality, density, 
connectivity, clustering)? 
 
Can overall intensity of experience be measured in a 
manner akin to information integration (Φ)? 

Consumer experience (Brakus, Schmitt 
and Zarantonello 2009, De Keyser et al. 
2015, Gentile et al. 2007, Holbrook and 
Hirschman 1982, Klaus and Maklan 2012, 
McCarthy and Wright 2004, Schmitt 
1999, 2003 Verhoef et al 2009, Verleye 
2015) 
 
Network analysis (Brandes and Erlebach 
2005) 
 
Information integration (Balduzzi and 
Tononi 2009; Tononi 2004, 2008; Tononi 
and Koch 2015) 

Optimal Consumer Experience. The 
degree of territorialization can be 
parameterized as a property of 
experience assemblage. 

Does the trajectory of territorialization vs. 
deterritorialization of a consumer experience assemblage, 
over time, define an optimal consumer experience 
analogous to flow? 
 
What are the most important consumer experience journeys 
about the different types of enabling and constraining 
experiences? What triggers movement from one type of 
experience to another? 

Flow and optimal experience (Ellis, 
Voelkl & Morris 1994; Hoffman and 
Novak 1996; LeFevre 1988; Nakamura 
1988; and Wells 1988) 
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Implications for Object Experience 
Insight from Conceptual Framework Research Questions Representative Related Research 
Assessing Object Experience Through 
Object-Oriented Anthropomorphism. 
Instead of automatic interpretation of 
object-centric interactions in human 
terms, apply anthropomorphism as a 
metaphor to understand object 
experience from the object's perspective. 

How can we stimulate the reflective process of nonhuman-
centric anthropomorphic metaphor? 
 
Since researchers and consumers have no way of knowing 
what object experience properties are, can we start with 
consumer experience BASIS properties to metaphorize an 
object’s properties? 
 
Can we further distinguish between processes of 
anthropocentric anthropomorphism and nonhuman-centric 
anthropomorphic metaphor? 
 
Are there other processes besides anthropomorphic 
metaphor which can serve as translations consumers can use 
to understand object experience? 

Knowledge of objects is constructed, not 
discovered (Bettman, Luce and Payne 
1998; Bryant 2011: Harman 2002) 
 
Nonhuman-centric anthropomorphism 
(Bogost 2012a; Bryant 2011; Nagel 1974) 
in contrast to anthropocentric 
anthropomorphism (Waytz, Epley and 
Cacioppo 2007) 
 
Anthropomorphism of smart object 
assemblages (Pieroni et al 2015; Sung, 
Guo, Grinter and Christensen 2008) 

Measuring Object Experience 
Through Ontography, Metaphorism 
and Carpentry. A set of tools can be 
used to build our understanding of object 
experience. 

How can ontography be developed as a way to create 
relational representations of smart objects? 
 
How can we construct the metaphors that will help us 
understand the agentic and communal expressive roles 
smart objects play in interaction? What are these 
metaphors? 
 
What simulations and digital and physical artifacts can we 
construct to represent how smart objects see their realities? 
 
Does ontography map onto basic experience of objects? Do 
metaphorism and carpentry explore aware experience? 
 
Can machine learning represent a metaphor to understand 
how objects interpret our experiences? 

Introspection (Gould 2014) 
 
Alien phenomenology tools of 
ontography, metaphorism and carpentry 
(Bogost 2012a) 
 
Object-oriented ethnography (Arnold, 
et.al. 2016) and photographic re-
assemblages (McLellan 2013). 
 
Visualizations and dashboards (Pal 2016; 
Schmidt, Doeweling, and Mühläuser 
2012). 
 
Machine learning and activity recognition 
modeling (Cook, Krishnan and Rashidi 
2013). 
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Consumer-Object Relationships. 
Consumer interaction with smart objects 
and consumer-object assemblages is 
relational and can be referred to social 
relationships. 

What consumer-object relationships are likely to emerge 
and evolve over time from the interaction between the 
consumer experience and object experience assemblages? 
 
Can we evaluate consumer-object relationship styles in 
terms of the complementarity between emergent agentic 
and communal expressive roles played by the consumer and 
the object? 

Consumer-brand relationships (Fournier 
1988) 
 
Agentic and communal orientations in 
relationships (Abele and Wojciszke 2007; 
2014) 
 
 

Object Consumers. Is it time to expand 
the boundaries of consumer behavior to 
include smart objects? 

What does it mean to be a consumer? Can smart objects be 
consumers? 
 
What are the consumer behavior and marketing 
implications of smart objects that have affective responses, 
make autonomous decisions and participate in consumption 
experiences with consumers? 
 
As object consumers learn more about the humans they 
interact with, will they become better at predicting and 
satisfying our needs? 
 
What are the consumer behavior and marketing 
implications of ceding authority to smart objects to make 
consumption decisions on our behalf? 
 
Will consumers want to approve every purchase decision 
made by an object, or will they be willing to give objects 
carte blanche?  
 
Is there a difference between those decisions and 
consumption tasks we are willing to enter into jointly with 
smart objects versus decisions we are comfortable 
delegating to smart objects to make on our behalf?  
 
What strategies might consumers devise to cope with the 
sheer number of decision that might be required in the IoT?  

Consumer behavior definitions (MacInnis 
and Folkes 2010; Solomon 2013) 
 
Object as consumer (Campbell and 
McHugh 2016; Kozinets, Patterson and 
Ashman 2017; Rust 1997) 
 
Social robotics (Breazeal, Dautenhahn, 
and Kanda 2016; Pieroni, et.al. 2015) 
 
Machine learning and cognitive bias 
(Caliskan-Islam, Bryson and Narayanan 
2016) 
 
 

 


