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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) 
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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) 
 
 

 


