Supplementary File B - The PUxCEB Tables
Each of the eight PUxCEB Model (Figure 7) areas are captured in their own table (1– 8). Herein, each PUxCEB area is captured to the left in pink, together with the elements (i.e., tangible/objective vs. intangible/subjective) and main frictions and rewards. Next, on the right side of the tables in black, the Components (i.e., Inputs) deemed relevant for these outputs are displayed, divided into the Micro (gray) and individual (yellow/orange) levels, as well as in mediating and moderating components, with indications of determinants and qualifiers. The rows in the Tables 1- 8 are organized according to the elements (i.e., tangible/objective vs. intangible/subjective) in the second column.
Table 1. The PUxCEB Area of “Effort” (Output) and Relevant System Components (mediators, moderators, determinants and qualifiers) (Inputs)   
	CE Behavior Experience Area
	Outputs
	Inputs

	
	
	Mediators
Casing/Giving rise to the friction and/or reward
	Moderators
Determining the magnitude/extent of the friction and/or reward

	
	Elements
(Tangible/Intangible and Objective/Subjective)
	Frictions & Rewards
	Micro Level
	Individual Level
	Micro Level
	Individual Level

	Effort

(i.e., cognitive/mental, emotional and physical exertion and time)
	The actual extent of effort (i.e., cognitive/mental, emotional and physical exertion and time) required 
(intangible; objective)
	Friction: Effort[footnoteRef:1].  [1:  Effort can be positive, but that is primarily in relation to the reward, such as waiting for a delivery of product for a specific purpose (i.e., function, aesthetics or status) ] 


For benefits of Effort see the Rewards in the Financial; Functional Task; Aesthetics; Social; Status; Moral Areas
	The Activities 
Effort is required for activities at every stage of the Process, such as:
· The Search & Evaluation Stage: searching and comparing product options 
· The Upkeep Stage: cleaning, maintaining and repairing 
· The End-of-Use Stage: identifying options on what to do with an unwanted product, deciding on which option to pursue, negotiating and disposing.   
	N/A
	Outer Capabilities 
For example, if available, the following Outer Capabilities will help to decrease Effort friction: 
· Enabling Technology (e.g., provider database for searches);
· Necessities (e.g., cleaning instruction video to facilitate maintenance activity);
· Transport (e.g., access to home delivery) 
· Professional help [see Financial Area – trade-off]

	(The Product User’s)
Inner Capabilities 
For example, if available, the following Inner Capabilities will help decrease Effort friction: 
· Knowledge about available providers 
· Maintenance skills 
(determined by the Micro level Outer capabilities, such as access to training and information)





Table 2. The PUxCEB Area of “Financial” (Output) and Relevant System Components (mediators, moderators, determinants and qualifiers) (Inputs)
	CE Behavior Experience Area
	Outputs
	Inputs

	
	
	Mediators
Casing/Giving rise to the friction and/or reward
	Moderators
Determining the magnitude/extent of the friction and/or reward

	
	Elements
(Tangible/Intangible and Objective/Subjective)
	Frictions & Rewards
	Micro Level
	Individual Level
	Micro Level
	Individual Level

	Financial

(i.e., monetary resources) 
	The actual amount of monetary resources required and/or earned 
(tangible; objective)
	Friction: Monetary out-flow and risk(s) thereof

For benefits of monetary out-flow see the Rewards in Functional; Task; Aesthetics; Social; Status; Moral

	Finances
Monetary cost for/price of the product, services, transport, necessities, End-of-Life treatment (e.g., recycling), etc. (if any).  

	N/A
	Outer Capabilities 
For example, if available, the following Outer Capabilities will help to decrease Financial friction (e.g., financial cost): 
· Necessities (e.g., tools) to conduct a DIY repair instead of hiring a professional 
[see Effort Area – trade-off]
	(The Product User’s)
Inner Capabilities 
For example, if available, the following Inner Capabilities will help to decrease Financial friction (e.g., financial cost): 
· the Skills to conduct a DIY repair instead of hiring a professional 
[see Effort Area – trade-off]
(determined by the Micro level Outer capabilities, such as access to training and information)

	
	
	Reward: Monetary in-flow
	Finances
Income from:
· sharing/renting out the product for a monetary fee during the Usage & Storage stage 
· reselling it at the End-of-Use stage. 

The Reduce Pathway (i.e., abstaining from acquire additional products, such as by using previously owned products) of the CE Behavior Process saves money that would otherwise have gone towards the acquisition of a product. 
	N/A
	Outer Capabilities 
For example, if available, the following Outer Capabilities will help to increase the Financial reward: 
· Enabling Technology in the form of a resale platform to connect with potential product renters or buyers and trustworthy product valuation system  
[see Effort Area]
	(The Product User’s)
Inner Capabilities 
For example, if available, the following Inner Capabilities will help to increase Financial reward: 
· Knowledge on how to conduct a resale or draft a rental contract [see Effort Area] and how to price the product
(determined by the Micro level Outer capabilities, such as access to training and information)




Table 3. The ExCEB Area of “Functional” (Outputs) and Relevant System Components (mediators, moderators, determinants and qualifiers) (Inputs)
	CE Behavior Experience Area
	Outputs
	Input

	
	
	Mediators
Casing/Giving rise to the friction and/or reward
	Moderators
Determining the magnitude/extent of the friction and/or reward

	
	Elements
(Tangible/Intangible and Objective/Subjective)
	Frictions & Rewards
	Micro Level
	Individual Level
	Micro Level
	Individual Level

	




Functional

(i.e., product functionality)
	The actual functionality (i.e., function, durability, reliability, and safety) derived from the product 

(tangible; objective)

	Friction: Low or no functionality derived. 

Reward: Functionality derived.  
	The Product design in terms of functionality, durability, safety and repairability) 
(determined at the Meso level) 
	N/A
	N/A
	(The Product User’s)
Inner Capabilities For example, if available, the following Inner Capabilities will help to decrease Functional frictions and increase reward): 
· Knowledge on proper product usage and preventative maintenance 
(determined by the Micro level Outer capabilities, such as access to training and information)

	
	
	
	The Product (if hiring a professional) or Activity (if Do-it-yourself maintenance or repair, etc.)
Quality of product-related services (e.g., refurbishing and repair). 
(determined at the Meso level)
	N/A
	If DIY product-related service:
Outer Capabilities
For example, if available, the following Outer Capabilities will help to decrease Functional friction and increase rewards: 
· Necessities (e.g., high-quality spare parts) 
	If DIY product-related service:
(The Product User’s)
Inner Capabilities For example, if available, the following Inner Capabilities will help to decrease Functional frictions and increase reward (i.e., by ensuring a high-quality outcome): 
· Repair and Refurbishing Skills 
(determined by the Micro level Outer capabilities, such as access to training and information)

	
	The level of trust in the product’s performance (i.e., the product user’s confidence in the product’s performance) 

(intangible; subjective)


	Friction: Uncertainty regarding product functionality (i.e., risk).
 
Reward: Certainty regarding product functionality.  
	[see the Tangible element above] 
	(The Product User’s) 
Trust 
(determined by the Micro level Outer capabilities, such as access to product assessment information and assurances (e.g., warranties or guarantees) 
and 
(The Product User’s)
Inner Capabilities such as knowledge on how to conduct a quality assessment, e.g., post-repair (in turn determined by the Micro level Outer capabilities, such as access to training and information)
	N/A
	N/A

	
	
	
	
	
	N/A
	N/A

	
	The meaning of “sufficient” functionality (e.g., degree of tolerance for short battery time).

(intangible; subjective)
	Friction: Tangible functionality is inferior to the standard for functionality.  

Reward: Tangible functionality is at, or above, the standard for functionality. 
	
[see the Tangible element above]
	(The Product User’s) 
Values, Preferences & Motivation
(i.e., degree of tolerance for lowered functionality) 
(determined by the Micro level Social Norms & Values)
	N/A
	N/A





Table 4. The PUxCEB Area of “Task”(Output) and Relevant System Components (mediators and moderators) (Inputs)
	CE Behavior Experience Area
	Outputs
	Inputs

	
	
	Mediators
Casing/Giving rise to the friction and/or reward
	Moderators
Determining the magnitude/extent of the friction and/or reward

	
	Elements
(Tangible/Intangible and Objective/Subjective)
	Frictions & Rewards
	Micro Level
	Individual Level
	Micro Level
	Individual Level

	Task

(i.e., immersion in task)
	The actual degree of task difficulty 

(intangible; objective)
	Friction: Absence of task immersion (i.e., task is either too difficult or too easy, and interest is low).  

Reward: Presence of task immersion (i.e., task is challenging, but manageable, and interest is high).  
	The Activities 
All CE Behavior Process activities could potentially be immersive (i.e., induce an immersive or “Flow” state), but some have a higher potential:
· The Search & Evaluation Stage: “browsing” among product options
· The Upkeep Stage: Do-It-Yourself maintenance and repair activities   

	N/A
	Outer Capabilities  For example, if available the following Outer Capabilities will help to decrease Task friction and increase reward, by making the Task (more) manageable: 
· Enabling technologies, such as “gamifications” on product providers’ website  
· Necessities 
· Transport 

[see Effort ExCEB Area]  
	Inner Capabilities For example, if available the following Inner Capabilities will help to decrease Task friction and increase reward, by making the Task (more) manageable: 
· Skills (e.g., how to conduct a product cleaning) 
[see Effort ExCEB Area] 
(determined by the Micro level Outer capabilities, such as access to training and information)

	
	The degree of task interest 
(intangible; subjective)
	
	
	
	
	The Product User’s 
Values, Preferences & Motivation
dictates the degree of interest for the Task
(determined by the Micro level
Social Norms & Values)





Table 5. The PUxCEB Area of “Aesthetics” (Output) and Relevant System Components (mediators, moderators, determinants and qualifiers) (Inputs)
	CE Behavior Experience Area
	Outputs
	Inputs

	
	
	Mediators
Casing/Giving rise to the friction and/or reward
	Moderators
Determining the magnitude/extent of the friction and/or reward

	
	Elements
(Tangible/Intangible and Objective/Subjective)
	Frictions & Rewards
	Micro Level
	Individual Level
	Micro Level
	Individual Level

	


Aesthetics

(i.e., sensory impact and hygiene/
cleanliness) 
	The meaning of pleasing vs. displeasing aesthetics
(intangible; subjective). 

	Friction: Disapproval of the aesthetics.  

Reward: Approval of the aesthetics.
	The Product design and condition/state. 
Setting, for example:
· The Acquisition Stage: store ambiance.    
· The End-of-Use Stage:  amenability of recycling drop-off point  

Outer Capabilities Technology, for example:
· Enabling Technology (e.g., website, information pamphlet, tools and maintenance products)
	N/A
	N/A
	The Product User’s 
Values, Preferences & Motivation
(determined by the Micro level Social Norms & Values)
Also a “Qualifier” (i.e., impact what type of a mediator that is relevant –  see Intangible Element)

	
	The actual presence of features of aesthetics (e.g., smell and lights in a store and  product colors, and form/shape) 

(tangible; objective)
	
	
	
	
	N/A





Table 6. The PUxCEB Area of “Social” (Output) and Relevant System Components (mediators, moderators, determinants and qualifiers) (Inputs)  
	CE Behavior Experience Area
	Outputs
	Inputs

	
	
	Mediators
Casing/Giving rise to the friction and/or reward
	Moderators
Determining the magnitude/extent of the friction and/or reward

	
	Elements
(Tangible/Intangible and Objective/Subjective)
	Frictions & Rewards
	Micro Level
	Individual Level
	Micro Level
	Individual Level

	Social

(i.e., socialization to form new and sustain old connections and relationships)
	The actual opportunities for socialization 

(tangible; objective) 

*the intangible level of enjoyment of said opportunities is considered too complex to be included.  
	Neutral: No socialization opportunities awarded.

Reward: Socialization opportunities awarded.
	Activities performed in Setting 
All CE Behavior Process settings could potentially have a social element to it, but most important seems to be: 
· The Shared Access Pathway (i.e., a sharing pool)
· The Upkeep Stage (e.g., Do-It-Together repurposing).  

Product at Usage & Storage stage (i.e., social activities that the product allows participation in, e.g., playing sports)
	N/A
	N/A
	N/A






Table 7. The PUxCEB Area of “Status” (Output) and Relevant System Components (mediators, moderators, determinants and qualifiers) (Inputs)  
	CE Behavior Experience Area
	Outputs
	Inputs

	
	
	Mediators
Casing/Giving rise to the friction and/or reward
	Moderators
Determining the magnitude/extent of the friction and/or reward

	
	Elements
(Tangible/Intangible and Objective/Subjective)
	Frictions & Rewards
	Micro Level
	Individual Level
	Micro Level
	Individual Level

	Status
(i.e., rank or position in social hierarchy in peer groups, family and communities, impacting social capital and determining the social response the individual receives (i.e.,  acceptance vs. rejection)
	The meaning or attributes and importance of “status” (i.e., what is relevant for status and what is considered low vs. high status, and how much that matters) 
(intangible; subjective). 
	Friction: Lack of, or low, status (i.e., lower social capital and higher social rejection). 

Reward: (at least some degree of) status (i.e., higher social capital and social acceptance/appreciation).
	The following system components are potential mediators of status (depending on meaning of status – see Qualifier).

The Product particularly at the Usage & Storage Stage, e.g:
· State/conditions (flawless vs. worn vs. vintage)
· Type (i.e., brand or model) 
· Amount of product acquired/used. 

Outer capabilities available to the Product User, such as:
· Enabling technology (e.g., equipment, such as a computer to conduct searches on) 
· Necessities (e.g., diagnostic tools) 
· Transportation (e.g., with capacity to transport large appliances)  

Finances financial worth/cost of Product as well as available Outer Capabilities (e.g., laptop and vehicle), etc. 

The Activities the type [see Task Area] and magnitude of efforts [see Effort Area] and the public vs. private nature of the activity 
	 The following system components are potential mediators of status (depending on meaning of status – see Qualifier).

(The Product User’s) 
Inner Capabilities, such as: 
· Repurposing skills
· Knowledge on high-quality product providers (e.g., rental company or individual)
(determined by the Micro level Outer capabilities, such as access to training and information) 
	Social Norms & Values
Also a “Qualifier” (i.e., determines what type of a mediator that is relevant – see Intangible Element)
	N/A

	
	The actual presence of features of status (see mediators) (depending on Qualifier)  
(tangible; objective)
	
	
	
	N/A
	N/A





Table 8. The PUxCEB Area of “Morality” (Output) and Relevant System Components (mediators, moderators, determinants and qualifiers) (Inputs)  
	CE Behavior Experience Areas
	Outputs
	Inputs

	
	
	Mediators
Casing/Giving rise to the friction and/or reward
	Moderators
Determining the magnitude/extent of the friction and/or reward

	
	Elements
(Tangible/Intangible and Objective/Subjective)
	Frictions & Rewards
	Micro Level
	Individual Level
	Micro Level
	Individual Level

	Morality

(i.e., “right or wrong”) 
	The meaning or attributes of and importance of “morality” (i.e., what is considered moral vs. immoral vs. amoral and how much that matters)

(intangible; subjective).
	Friction: Moral misalignment (i.e., acting against moral values). 

Reward: Moral alignment (i.e., acting in accordance with moral values).
	The following system components are potential mediators of morality (depending on meaning of morality – see Qualifier).

The Product particularly at the Usage & Storage Stage:
· State/conditions (flawless vs. worn)
· Type (i.e., brand or model) 
· Amount of product acquired/used. 

Outer capabilities available to the Product User, such as:
· Enabling technology (e.g., equipment, such as a computer to conduct searches on) 
· Necessities (e.g., diagnostic tools) 
· Transportation (e.g., with capacity to transport large appliances)  

Finances financial worth/cost of Product as well as available Outer Capabilities (e.g., laptop and vehicle), etc.

The Activities the type [see Task Area] and magnitude of efforts [see Effort Area]
	N/A
	 
	The Product User’s
Values, Preferences & Motivation
(determined by the Micro level Social Norms & Values) 
Also a “Qualifier” (i.e., determines what type of a mediator that is relevant - see Intangible Element)

	
	The actual presence of features of morality (depending on Qualifier)  
(tangible; objective).
	
	
	
(The Product User’s) 
Inner Capabilities, such as: 
· Repurposing skills
· Knowledge on high-quality product providers (e.g., rental company or individual)
(determined by the Micro level Outer capabilities, such as access to training and information)
	N/A
	N/A



