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[bookmark: _Toc196379281]Web Appendix 1: Overview of previous constructs and scale measurement items of perceptions of augmentation quality

	Construct
	Author
	Definition
	Scale items

	Spatial Presence
	Hilken et al., 2017
	Consumers feeling that they are experiencing an authentic, situated experience where physical reality and virtual content seamlessly merge.
	adapted from Vorderer et al. (2004)
I felt like the [product] was actually there in the real world.
It was as though the true location of the [product] had shifted into the real world environment.
I felt like the [product] meshed with the real world surroundings.
It seemed as if the [product] actually took part in the action in the real world.
I had the impression that I could be active with the [product] in the real world.
I felt like I could move the [product] around in the real world.
The [product] gave me the feeling I could do things with it.
It seemed to me that I could do whatever I wanted with the [product].


	
	Smink et al., 2020

	Took the definition of Hilken et al., 2017
	adapted from Hilken et al. (2017) & Verhagen et al. (2014)
Trying make-up/furniture in the app…
- Was similar to experiencing the products in reality
- Felt like it was in reality
- Seemed real rather than virtual
- Was as realistic to me as in the real world


	Product Presence
	Daassi & Debbabi, 2021
	A form of spatial presence, which occurs when a virtual object/product is projected into the consumer’s real world.

	used the same scale items as Hilken et al., 2017 


	Local Presence
	Rauschnabel et al., 2022b
	Describes the degree to which a user experiences AR objects as being actually present in his or her own physical environment
	no scale items in the context of AR applied yet






	Perceived Realism
	Daassi & Debbabi, 2021
	Refers to whether the AR-based experience is perceived as realistic with regard to the environment augmented by the virtual products and the activities performed by the consumer.
	adapted from Schubert et al. (2001), Witmer and Singer (1998)
[bookmark: _heading=h.kgcv8k]In comparison with the real world, the augmented environment seemed real.
My experience in the augmented environment seems consistent with my realworld experience.
The things that happen in the augmented environment look like the things that happen in real life.
This augmented reality–based experience was similar to in-store shopping experience.


	Perceived Augmentation





	Javornik, 2016
	Augmentation is proposed and specified as a unique AR feature, while its perception – perceived augmentation – is the psychological correlate of this feature.
	ad hoc scale
I felt I could enrich X.
After I stopped using the site, I could still imagine Y.
The virtual objects seemed completely real.
I felt that the virtual objects did not add anything to X.
 Reality seemed richer.
(where X is the element that is being augmented and Y is the virtual element depicted in the application)


	
	Javornik et al., 2016
	Took the definition of Javornik (2016)
	adapted from Javornik, 2016, i.e. ad hoc scale
The application added virtual make up to my face;
The way the makeup was placed on my face seemed real;
The makeup seemed to be part of my face;
The makeup [sic!] moved together with my face when I turned my head;
The makeup seemed to exist in real time.


	
	Daassi & Debbabi, 2021

	Combined the definition of Javornik (2016) and Hilken et al. (2017)
	used the same scale items as Javornik, 2016

	Perceived Augmentation Quality
	Rauschnabel et al., 2019
	The extent to which a user perceives the augmented content as realistic.
	adapted from Hilken et al., 2017; Javornik, 2016; Vorderer et al., 2004
I felt like the [OBJECT] was actually there in the real world. 
It seemed as if the [OBJECT] had shifted from the tablet into the room.
It seemed that everything I saw on the display was real.


	
	Hinsch et al., 2020
	Took the definition of Rauschnabel et al., 2019
	adapted from Rauschnabel et al., 2019
I felt that the virtual characters were really there.
It seemed to me that the figures had come from the tablet to the table.
The virtual elements looked very realistic



[bookmark: _Toc196379282]Web Appendix 2: Scale development process

This research applied a theory-building multimethod design that follows well-accepted psychometric scale development and validation procedures (Anderson & Gerbing, 1988; Churchill, 1979; Hair et al., 2017; Haws et al., 2023). We began with the construct’s working definition. Here, the perception of augmentation represents a consumer’s overall goodness or badness of integrating virtual elements displayed in the user’s real-world environment.
To flesh out this concept, we started with a literature review, followed by qualitative research (Studies 1 & 2) to identify a comprehensive pool of items reflecting various expressions of augmentation quality. Whereas Study 1 focused on item generation, Study 2 focused on reducing the gathered item pool to a “practical” size without redundancies, including initial expert validation of the proposed pool of items. The second stage of the research consisted of two quantitative studies to identify (Study 3) and validate (Studies 4) the constructs and relationships that constitute how consumers perceive and experience augmentation quality. Web Appendix Table 1 provides an overview of the studies.
Web Appendix Table 1: Study overview - identifying items to measure perceptions of augmentation quality
	Study
	Objective
	Research Design
	Findings

	Literature Review
	Identifying attributes of augmentation quality in prior research
	Review of prior literature on augmentation quality and related constructs, e.g., spatial presence, local presence, interaction, interactivity, realism, and immersion

	24 items

	1
	Identifying attributes of augmentation quality
	Identifying attributes of augmentation quality with (1a) a student sample and (1b) a sample of consumers
	430 items

	
	
	Deleting redundant and conceptually irrelevant items of Study 1:
Dropping items missing a common conceptual basis:
Adding the 24 items from prior research: 

	
284 items
175 items
199 items

	2
	Reduction of the gathered items and expert validation
	Sorting task to identify same and similar items and elimination of items not using everyday language, plus (expert) rating and discussion of the appropriateness of items in describing augmentation quality. Mixed methods, including quantitative ratings and qualitative discussion.

	Reduction to 31 items

	3
	Calibration study to identify the potential factor structure using EFA
	Survey in shopping mall with app testing, followed by a questionnaire on augmentation quality and related constructs; item evaluation with 7-point Likert scales;  
n = 350

	Four factors based on 13 items

	4
	Scale validation using CFA on another data set
	Online survey on a different sample with different AR apps, followed by a questionnaire on augmentation quality and related constructs; item evaluation with 7-point Likert scales; n = 320
	Vali-dation

	
	
	
	


Note: EFA: Exploratory factor analysis; CFA: Confirmatory factor analysis.

a. [bookmark: _Toc159881890][bookmark: _Toc196379283]Previous literature
We systematically screened articles in marketing-related journals related to the measurement of perceptions of augmentation quality and related constructs (common keywords included “augmentation quality”, “perceived augmentation”, various “presence” terms in combination with “augmented reality” etc.) in common databases (e.g., Google Scholar, Web of Science, etc.). The search identified more than 40 relevant articles. Overall, we identified 24 potential unique items to measure perceptions of augmentation quality (redundant items were not included in this number). Because we aimed to develop a broad set of items that would encompass all potential aspects of perceptions of augmentation quality (Churchill, 1979), we extended the item generation process with qualitative studies among users and experts to reveal further potential scale items.
[bookmark: _heading=h.44sinio][bookmark: _Toc159881891]
b. [bookmark: _Toc196379284]Studies 1a and 1b: Item generation
Study 1a identified statements reflecting perceptions of high augmentation quality through a sample of eleven graduate students (age: M=27 years) enrolled in an AR Marketing course at a German university, all of them with experience in AR. Students completed a paper–pencil questionnaire consisting of open-ended questions that asked them to think about and define criteria that are relevant for “a good augmentation” using AR apps. We followed recommendations in the literature to encourage respondents to provide long and detailed answers (e.g., Smyth et al., 2009). The instructions indicated that no right or wrong answers existed and guaranteed anonymity. The questionnaire provided extra‐large answer fields and indicated that “the more they wrote, the better.” In total, the respondents identified more than 50 different items related to augmentation quality (excluding items unrelated to augmentation).
Study 1b applied semi-structured in‐depth interviews with 13 German consumers (AR users and non-users) to explore further criteria for measuring good augmentation in AR apps among a more diverse sample. Moreover, in-depth interviews can uncover hidden evaluation criteria that respondents might not express in open‐ended survey questions. Web Appendix Table 2 provides an overview of the demographics of the respondents and their levels of AR experience.
Each interview started with some general questions on technology use and AR knowledge, which served as icebreakers and aimed to ensure that a common understanding of AR existed. The respondents then tested three different AR apps on a tablet and AR headsets (Microsoft HoloLens), randomly assigned out of one on-body AR app (make-up or glasses), one in-room AR (furniture or car), and a third app on a headset (Microsoft HoloLens). We applied the think-aloud method by asking each respondent to share their thoughts and experiences in using an app, followed by a semi-structured questionnaire. 
After using each app, we asked the respondents questions, such as “What did you particularly like about the AR illustration,” “What did you like less,” and “What suggestions for improvement would you have for the app developer.” Once all the AR applications were tested, we moved on to a deep-dive section, in which we asked respondents to compare the different apps to elicit further criteria for measuring perceived augmentation quality. We asked stimulating questions, such as “Which of the tested apps did you like the most, regarding the technical implementation of the AR elements,” “What/why was this app better/worse than the others,” “Based on which criteria did you decide this app was better/worse,“ and “What feedback/suggestion for improvement would you give to the app developer.” We further asked whether respondents find such AR applications useful and whether they would solely rely on the AR app (instead of an additional in-store experience) to purchase the products, or what would still be needed to improve to exclusively use such AR apps. We then asked the final question, as follows: “Imagine you were creating an AR app yourself. What would you tell the programmer to pay special attention to when creating the app/visualizing the AR elements?” If the interviewees did not mention additional insights, we repeated the core findings to ensure correct interpretation, debriefed them, and thanked them for their support of the research.
If the interviewees did not mention additional insights, we repeated the core findings to ensure correct interpretation, debriefed them, and thanked them for their support of the research. After approximately nine to ten interviews, we observed that no additional items were being generated (i.e., theoretical saturation), so we stopped data collection after 13 interviews (Glaser & Strauss, 2017). The interviews lasted an average of 35 minutes (min. 28 minutes, max. 50 minutes) and generated another pool of 380 statements related to perceptions of augmentation quality.
After analyzing the results of Study 1a and 1b and compiling them into one common list, we eliminated redundant and identical statements, resulting in a total of 284 items. After discussion and using the guidelines by Jarvis et al. (2003), we eliminated items that did not share a common conceptual basis. In addition to the consumer-generated items, we included items from the literature review that were adapted from existing scales and ad hoc scales (e.g., Hilken et al., 2017; Javornik, 2016; Rauschnabel et al., 2019; Vonkeman et al., 2017; Yim et al., 2017) that were not mentioned in the interviews. In total, these two sources—consumers and the literature—yielded a pool of 199 items (see Web Appendix C).


Web Appendix Table 2: Sample of Study 1b (item generation)
	No
	Age
	Gender
	Education
	Job
	AR Knowledge

	1
	19
	female
	Highschool
	Student in Business Administration
	little

	2
	21
	male
	Highschool
	Student in Math and Physics
	high

	3
	25
	male
	Master’s degree
	Soldier
	high

	4
	27
	male
	Master’s degree
	Logistics Manager
	medium

	5
	29
	female
	Master’s degree
	Consultant
	medium

	6
	29
	female
	Highschool
	Office administrator
	little

	7
	30
	male
	Master’s degree
	Consultant
	high

	8
	32
	female
	State examination
	Teacher in Preschool
	medium

	9
	33
	male
	High school
	Production Worker
	little

	10
	36
	female
	Diploma
	Technical Assistant
	medium

	11
	44
	male
	Diploma
	Graphic Designer
	high

	12
	55
	male
	Diploma
	Engineer
	little

	13
	59
	female
	Diploma
	Mother and Housekeeper
	little


Note: Levels of AR knowledge: little = “I do not know/barely know what AR is”; medium = “I know what AR is, but I do not have usage experience”; high = “I know what AR is and have actual usage experience”.

c. [bookmark: _Toc196379285]Study 2: Item reduction and validation
Because a set of 199 items is overly burdensome for the application of traditional quantitative procedures, we aimed to reduce the remaining items by eliminating statements that were identical to others, not used in everyday language, and/or not appropriate for describing perceptions of augmentation quality (Rossiter, 2002). 
We combined different approaches to go about reducing the item battery. First, we integrated the feedback of consumers (who will eventually answer the final scale) to rate the application of each word in everyday language and to group similar items, resulting in a pool of 53 items. For further validation of these preliminary items, an academic AR expert contrasted the complete and reduced list of items to make sure that no dimension was lost in the process and agreed with the results of the sorting task.
[bookmark: _Hlk181863737]Next, following convention across different streams in measurement theory (e.g., Böttger et al., 2017; Diamantopoulos, 2005), we asked consumers and experts from industry and academia to provide feedback on the pool of items, particularly in terms of clarity, completeness, and relevance (see Web Appendix Table 3 for demographics). We decided to include feedback in those three categories for the following reasons: First, we argue that consumers’ feedback is relevant because all items need to be clearly understood by potential respondents/users (Rossiter, 2002). Second, we included the feedback of practitioners with high experience in this domain (Diamantopoulos, 2005; Leeflang & Wittink, 2000; Rossiter, 2002). Practitioners' daily experiences in developing and testing AR applications allow them to provide further insights into specific and relevant aspects of perceptions of augmentation quality that consumers might not consider. We argue that this “tacit knowledge” could be highly relevant (Leeflang & Wittink, 2000). Third, academic AR and methodological experts were essential participants in this study to reveal underlying constructs and topics that consumers and practitioners might not verbally express. Moreover, expert judges rated content and face validity (Diamantopoulos, 2005; Rossiter, 2002). 
The validation process was three-fold: In Phase 1, we briefed the informants about the research and the current stage in the process, introduced them to the idea of scale development, and presented them with the list. In Phase 2, informants rated the 53 statements in terms of appropriateness in describing perceptions of augmentation quality on a seven‐point Likert scale (1 = “not appropriate at all” to 7 = “very appropriate”). Furthermore, we encouraged them to provide as much feedback as possible for each item, for instance, if they felt that an item was unclear. We also encouraged them to think of aspects that were missing. Phase 2 took about two weeks. In Phase 3, we discussed the evaluations with each respondent, in particular their open-ended comments, and asked for missing items or improvements in framing an item. We calculated consumer and expert average ratings for each item. We retained items if both the consumer score and expert score were favorable (>4.0) or if at least one of the experts rated an item as six or higher. This procedure, based on qualitative comments and quantitative ratings, shortened the list to 31 items (see Web Appendix D). 



Web Appendix Table 3: Sample of AR consumers and experts of Study 2
	No
	Category
	Age
	Gender
	Occupation
	Expertise

	1
	Consumer 
	24
	female
	Student in Communications
	Involved in academic AR research projects, thus familiar with AR.

	2
	Consumer
	28
	male
	Consultant
	Familiar with AR out of private interest.


	3
	Industry Expert
	25
	female
	Creative Solution Manager
	Degree in UX design; working in a XR company. 

	4
	Industry Expert 
	38
	male
	Head of R&D
	Working for an AR company focusing on UX design. Interested in academic research on AR out of job and private interest.

	5
	Academic Expert
	34
	male
	AR Researcher
	Experienced AR researcher with consumer behavior focus.




d. [bookmark: _Toc196379286]Study 3: Identifying dimensions of augmentation perceptions

[bookmark: _heading=h.3j2qqm3][bookmark: _Toc159881894]Methodology and sample
Study 3’s objective was to examine the appropriateness of the 31 items that survived Studies 1 and 2 for a scale for augmentation perceptions. Therefore, we recruited 350 respondents (50.5% female, M = 34.0 years, SD = 14.73) through customer intercepts in a German shopping mall. Participants were briefed on AR to guarantee a common understanding, and then randomly assigned to one of six different AR apps. The AR apps covered on-body AR (2x) and in-room AR applications (4x) (see Web Appendix Table 4). Participants were asked to try the assigned AR app on an iPad until they had a good impression of the augmentation of the virtual objects in the physical environment (on average, 3–5 minutes). Next, respondents were asked to complete a questionnaire displayed on laptops. The survey started with general questions on technology usage and AR knowledge. Respondents then provided ratings of the AR experience using the 31 (potential) items. A Likert-scale approach ranging from 1 (“I do not agree”) to 7 (“I fully agree”) was employed and the items were presented in a randomized order. An attention check helped ensure that participants read the items carefully.

1

Web Appendix Table 4: Overview of the quantitative studies—how augmentation quality and local presence were evaluated in the different AR apps
	Study
	Study 3
	Study 4
	Study 5

	Data collection
	Shopping mall
(CAPI)
	Online survey 
(Professional market research panel)
	Research lab in city center (CAPI)

	Sample
	n = 350
	n = 320
	n = 175

	% female
	50.5 
	53.7
	60.6

	Age (mean)
	34.0 
(SD = 14.7)
	33.6 
(SD = 8.8)
	39.4 
(SD = 17.4)

	Used AR apps
	Ikea Place
	Lego Play-ground AR
	YouCam Makeup
	Touareg AR
	Wanna Kicks
	JigSpace
	Interior Define
	Ideofit
	Wanna Kicks
	Persol

	Industry type of AR
	In-room AR
	In-room AR
	On-body AR
	In-room AR
	On-body AR
	In-room AR
	In-room AR
	On-body AR
	On-body AR
	On-body AR

	
Augmentation  M
Quality             (SD)
	
5.19
(1.25)
	
5.23
(1.00)
	
5.45
(1.21)
	
5.19
(1.25)
	
5.16
(1.17)
	
5.27
(1.12)
	
4.64
(1.29)
	
5.82
(.82)
	
5.41
(.98)
	
4.98
(1.14)

	   Embedding    M
   Quality          (SD)
	5.02
(1.30)
	4.92
(1.31)
	5.40
(1.27)
	4.84
(1.39)
	5.19
(1.19)
	4.53
(1.34)
	4.26
(1.60)
	5.84
(1.05)
	5.45
(1.06)
	4.62
(1.35)

	   Design            M
   Quality          (SD)
	5.31
(1.46)
	5.16
(1.20)
	5.28
(1.23)
	5.47
(1.32)
	5.14
(1.38)
	5.58
(1.27)
	4.88
(1.32)
	5.82
(.98)
	5.79
(1.22)
	5.10
(1.26)

	   Interaction    M
   Quality          (SD)
	5.25
(1.40)
	5.62
(1.04)
	5.67
(1.23)
	5.24
(1.45)
	5.16
(1.30)
	5.71
(1.21)
	4.77
(1.52)
	5.79
(.87)
	5.61
(1.12)
	5.21
(1.42)

	Local                  M
Presence           (SD)
	4.98
(1.46)
	4.35
(1.36)
	4.42
(1.51)
	4.54
(1.59)
	4.68
(1.44)
	4.47
(1.50)
	4.12
(1.78)
	5.00
(1.57)
	4.72
(1.42)
	4.22
(1.40)


Note: M: Mean; SD: Standard deviation.


[bookmark: _heading=h.1y810tw][bookmark: _Toc159881895]Results
Item descriptive statistics provide critical diagnostics in scale development and help assess whether sufficient variance exists to produce psychometrically sound metric scales. As Web Appendix Table 4 demonstrates, the individual-item means range from 4.4 to 5.7 on a 7-point scale, and the standard deviations exceed 1.0 for all scale items in Study 3. Thus, the items appear to be worded adequately to capture a relevant range of responses instead of simply evoking obvious responses that produce highly skewed results and potentially truncated data (Hair et al., 2017). 
In our analysis, we used exploratory factor analysis (EFA) techniques for further item reduction and to examine underlying dimensions using the items. Principal Component Analysis (PCA) with Oblimin rotation was used to examine the dimensional structure and further purify the scale. Multiple criteria (e.g., eigenvalues > one, assessment of scree plots, and interpretability) were deployed to determine an appropriate number of components. A stable four‐factor solution resulted. We eliminated items based on established criteria, including weak loading estimates (<|.50| and thus, low total communality) or substantial cross-loadings (>|.45| as a second-highest loading). The result was a refined set of 13 items (76.2% of variance explained) with still some moderate cross-loadings among four items reflecting local presence, as discussed later. Replications with different estimation and rotation specifications resulted in the same dimensional structure suggesting the solution’s robustness. Each component was interpreted based on the content of the items loading most highly on it. 
The conceptual interpretation of the dimensions suggested a distinction among dimensions. Previous studies that attempted to measure the quality of an AR experience did so on two different levels. On the one hand, the scales reflect perceived technological qualities (e.g., Javornik et al., 2016). On the other hand, they reflect psychological perceptions related to presence (e.g., Hartmann et al., 2015; Hilken et al., 2017; Smink et al., 2020). Similarly, the empirical findings here suggest that the items suggest multiple constructs. Tacit knowledge from experts was then used to better understand relationships among the dimensions. Discussions among AR experts (from the reduction study above) suggested that two conceptually different elements were at play. More specifically, we identify what consumers mean by augmentation quality and find perceptions at two different levels, one describing what makes up good augmentation quality (involving three factors) and the other representing the sense that high augmentation quality creates (one factor). The three related factors form the overarching second-order augmentation quality construct (consumers' perception of the relatively tangible technical qualities of an AR experience. 
As a closely related outcome at the same level of abstraction as augmentation quality, we also capture the sensation that the augmented object experienced with AR is sensed as actually real and present in their real-world environment—in other words, “local” to them. Thus, we named this factor “local presence” because the content is consistent with previous conceptualizations (e.g., Chen et al., 2021; Rauschnabel et al., 2022b). By adopting the term “local presence,” we distinguish our concept from spatial presence, which has historically been used interchangeably with telepresence, a key element of VR rather than AR (for a discussion, see Hartmann et al., 2015). Furthermore, the word "local" in "local presence" originates from the Latin word "locus," meaning "place" or "location." Over time, it evolved through the Latin adjective "localis", meaning "relating to a place." In English, "local" generally refers to something nearby or connected to a specific location, making it suitable for AR. Therefore, "local" serves as the conceptual counterpart to "tele,"[footnoteRef:1] as discussed in Rauschnabel et al. (2022).  Local presence is seen as an essential instrumental outcome, driven by perceived augmentation quality, that facilitates downstream effects. With this hierarchical structure in mind, further analyses followed in an attempt to further refine the scales. [1:  The prefix "tele" in "telepresence" is derived from the Greek word "τῆλε" (tēle), meaning "far" or "at a distance." In VR, users are virtually transported to another environment, whereas in AR, the content is brought directly to the consumers within their existing environment.] 

Augmentation quality
Following established guidelines for reducing scale length (Richins, 2004; Stanton et al., 2002), the remaining items for each scale separately were considered with respect to internal consistency, face validity, and domain representativeness. Based on these considerations, nine items for augmentation quality yield high loadings on its primary component (>|.65|), low cross‐loadings (<|.30|), and show very similar loadings using multiple model specifications. Using PCA with Oblimin rotation, the three augmentation quality components accounted for 75.78% of total variance among the nine items, which is above the recommended minimum threshold of 50%. The Kaiser-Meyer-Olkin measure (KMO-MSA = .92) and Bartlett’s test of sphericity [χ2(36) = 1818; p < .001] both support the use of factor analysis based on the degree of shared variance among the items. Web Appendix Table 5 displays the final pattern matrix for augmentation quality (Oblimin rotation) and the item means and standard deviations. Referencing the related literature (e.g., Hilken et al., 2017; Yim et al., 2017) and additional feedback from the experts used in Study 3, we named the three factors “embedding quality,” “design quality,” and “interaction quality.” A detailed elaboration of the construct names is in the main manuscript (Section “Study 3: Identifying the dimensional structure of augmentation perceptions”, Table 1).





Web Appendix Table 5: Items for augmentation quality based on EFA, including means and standard deviations
	 
	DESIGN QUALITY
	EMBEDDINGQUALITY
	INTERACTION QUALITY
	
M


M
	SD

	The design of the virtual object appears to be of high quality.
	.869
	.010
	.057
	5.42
	1.506

	There is a high level of detail in the design of the virtual object.
	.813
	.028
	.083
	5.42
	1.419

	The virtual object appears realistic from all perspectives.
	.802
	.127
	-.005
	5.14
	1.606

	The virtual object blends in with real elements.
	-.109
	.881
	.088
	4.68
	1.590

	The size of the virtual object is in scale to things in the real world.
	.095
	.800
	-.081
	5.21
	1.595

	The virtual object is realistically embedded in the environment.
	.247
	.651
	.068
	5.01
	1.488

	Interaction with the virtual object is intuitive.
	-.134
	.077
	.917
	5.36
	1.474

	The virtual object responds in real-time.
	.222
	-.054
	.747
	5.45
	1.530

	The virtual object moves smoothly.
	.272
	.022
	.653
	5.48
	1.475

	Cronbach‘s Alpha
	.878
	.800
	.829
	
	

	Lowest corrected item-to‐total correlation
	.739
	.655
	.612
	
	


Note: Rotation method: Oblimin
Question text: “Please put yourself again in the situation when you used the AR app. To what extent do you agree with the following statements? (1 = strongly disagree; 7 = strongly agree).”



Local presence
For the unidimensional construct of local presence, we found a four-item solution that accounted for 73.89% of the total variance. The Kaiser-Meyer-Olkin measure (KMO-MSA = .83) and Bartlett’s test of sphericity [χ2(6) = 771; p < .001]. Web Appendix Table 6 shows the results for local presence and the means and standard deviations for the four items.
In the next step, we assessed the reliability of all four factors. As Web Appendix Tables 4 and 5 depict, alpha coefficients all exceed .70 for each dimension (ranging from .80 to .88), indicating sufficient levels of reliability (Hair et al., 2017).
Web Appendix Table 6: Local presence items based on EFA, including means and standard deviations
	 LOCAL PRESENCE
	loading
	M
	SD

	I perceive the virtual object as a real object.
	.894
	4.35
	1.783

	I have the feeling that the virtual object actually exists in the real world. 
	.890
	4.46
	1.773

	Everything I see in the display appears to be real.
	.875
	4.58
	1.675

	It seems as if the virtual object has shifted from the device into the room.
	.774
	4.94
	1.642

	Cronbach‘s Alpha
	.882

	Lowest corrected item-to‐total correlation
	.629


Question text: “Please put yourself again in the situation when you used the AR app. To what extent do you agree with the following statements? (1 = strongly disagree; 7 = strongly agree).”

Validity
To ensure that the scale items measure what they are intended to measure, we presented the final items and dimensions to a group of AR scholars and managers. We asked three experts to judge the items and construct names for face validity (Nunnally, 1978). Both the classification and the wording of the items were confirmed by all experts.
[bookmark: _heading=h.4i7ojhp]Although the purpose of this study was to identify a factor structure, we also applied confirmatory factor analysis (CFA) in Mplus (version 8.0) on the augmentation quality-local presence relationship to examine the fit of the conceptualization and further assess psychometric characteristics. We investigated several alternative conceptualizations for the relationship. In line with our conceptualization, the covariance matrix was constrained to represent an exogenous second-order factor with three first-order factors loading on it (augmentation quality) and local presence as an endogenous factor. The distinction between local presence as an endogenous outcome rather than a first-order indicator of augmentation quality is determined conceptually as empirically, the model would be identically constrained to a model with four first-order factors and a single second-order factor. The model χ2 (df = 61) is 122.6 (p < .001), the comparative fix index (CFI) is .97, the Tucker-Lewis index (TLI) is .96, and the root mean square error of approximation (RMSEA) is .05, as is the standardized root mean residual (SRMR). These results provide further confidence in the validity of the resulting measurement model.

e. [bookmark: _Toc196379287]Study 4: Measurement validation
Study 4 is confirmatory given that the measurement model constraints are known based on the previous theory and evidence. The study deploys CFA to assess construct validity including fit, convergent (AVE, internal consistency), and discriminant validity (Fornell-Larcker criterion and heterotrait-monotrait (HTMT) criterion). Furthermore, this study aimed to assess the relationship between the second-order augmentation quality factor and the local presence factor while including several control variables. In addition, this study examines nomological validity. 
[bookmark: _heading=h.1ci93xb]Methodology and Sample
[bookmark: _Hlk181100004]Study 4 employed the same survey approach as in the previous study, including AR app testing, followed by a questionnaire that included the final items of augmentation quality and local presence as well as scales representing other related constructs. This time, we recruited respondents between 18 and 50 years of age with the help of a commercial, ISO-certified, market research firm. Because we relied on existing AR apps, we restricted participation to panelists with an Apple mobile device as the availability of AR apps was larger for iOS devices.
[bookmark: _Hlk181099967]Before starting the survey, respondents were screened for age (min. 18, max. 50 years) and possession of an Apple device (iPhone or iPad). The questionnaire started with an icebreaker question about AR knowledge and defined AR to ensure a common understanding. Participants were then asked to download one of three randomly assigned AR apps (2 on-body AR, 1 in-room AR). Each participant then tried out the app on their mobile device (see Table 1). To ensure that they had used the app, the respondents had to upload a screenshot demonstrating how they used the app (those who did not were excluded from the sample). Afterward, they completed the questionnaire while thinking about the AR experience they had just completed.
Respondents rated the experience using each of the 13 augmentation items with a scale ranging from 1 (“I do not agree”) to 7 (“I fully agree”). The survey also included related measures used in previous AR research, such as hedonic and utilitarian benefits (Hilken et al., 2017; Rauschnabel et al., 2019), inspiration (Hinsch et al., 2020; Rauschnabel et al., 2019), and attitude (Daassi & Debbabi, 2021; Javornik, 2016; Smink et al., 2020), to assess nomological validity. Furthermore, to assess robustness in the relationship between augmentation quality and local presence, we included potential alternative explanations, which are discussed later in this work.
Appendix C lists constructs and their measurement items used in this study. The CFA models were estimated using Mplus (version 8.0) and AMOS 28 for robustness. The final sample comprised 320 participants (53.7% female, M = 33.6 years, SD = 8.810).
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[bookmark: _heading=h.3whwml4]Results
Fit validity
Overall, the proposed model (see Figure 1 in the Manuscript) fit the data well (Hair et al., 2017). The results for the overall model showed that a 𝜒2-value of 102.177 with df = 61 (p < .001), a CFI = .98, TLI = .97, RMSEA = .05, and SRMR = .04, providing evidence of fit validity (see Table 2 in the Manuscript). In addition, the loading estimates and relationship between augmentation quality and local presence are each positive (p < .001) and consistent with results from Study 3 (see Figure 1 in the Manuscript).
Convergent and discriminant validity
Further analyses provide further evidence of convergent validity, as reflected by significant standardized loading estimates that exceed .76, factor CR values each above .84, and AVE estimates greater than .63. Thus, adequate convergent validity is present (Hair et al., 2014).  Specifically, the second-order factor, augmentation quality, displays strong evidence of convergent validity (loadings ≥ .81; AVE = .75; CR =.90) (see Table 2 in the Manuscript).
Discriminant validity was examined using the Fornell and Larcker criterion (1981) and the HTMT criterion (all below .85). Furthermore, we compared the model fit between the four-factor solution with a one-factor (first-order) solution; the four-factor solution’s model fit was considerably better. Thus, sufficient discriminant validity was observed. 
Robustness
Several control variables were then introduced to the process model predicting local presence. First, we controlled the augmentation quality–local presence relationship by AR knowledge. One could argue that consumers with higher knowledge pay more attention to details and, thus, rate the local presence lower; whereas consumers new to AR might perceive the experience as more “realistic” because of a feeling of awe. Next, we included imagination. For a consumer with a high level of imagination, it may be easier to imagine that objects are actually “here” (local presence). Furthermore, we controlled for design acumen, defined as a consumer’s ability to recognize, categorize, and evaluate product designs (Bloch et al., 2003). Consumers with high design acumen are assumed to make sensory connections faster and exhibit more sophisticated preferences with regard to object design (Csikszentmihalyi & Robinson, 1990). Finally, age and gender supplement the model because they represent common control variables. The results showed only weak effects for gender, age, and design acumen (p < .05), and non-significant effects for AR knowledge and imagination. When using each control variable individually, or a mix of selected ones, the effects of the control variables on local presence varied, yet the effects of augmentation quality and local presence remained very stable and significant (see Appendix C in the Manuscript). 


Nomological validity
Finally, we assessed nomological validity, which can be assumed if the constructs behave as expected in combination with related constructs (Bagozzi & Yi, 1988). Therefore, we estimated correlations between our focal constructs and theoretically related variables. Supported by prior research, we hypothesized that design quality, interaction quality, embedding quality, and local presence positively correlate with hedonic benefits (Hilken et al., 2017), utilitarian benefits (Hilken et al., 2017), inspiration (Zanger et al., 2022; Hinsch et al., 2020), and attitude toward the app (Hinsch et al., 2020). As indicated in the correlation table in Web Appendix G, correlation estimates are consistent with theoretical expectations helping to support nomological validity.
Summary
Studies 1 - 4 conceptualized the constructs for augmentation perceptions, which encompasses augmentation quality (with the factors design quality, interaction quality, and embedding quality) and local presence.  In addition, traditional scale development procedures yield a valid measurement scale for augmentation quality and local presence. Analysis for nomological validity shows that the constructs behave as expected in a network of established constructs from the AR. 

Web Appendix Table 7: Correlation table to prove nomological validity (Study 4)
	
	Interaction Quality
	Design 
Quality
	Embedding Quality
	Local 
Presence

	Hedonic Benefits
	0.421**
	0.455**
	0.474**
	0.649**

	Utilitarian Benefits
	0.404**
	0.436**
	0.455**
	0.622**

	Inspiration
	0.456**
	0.492**
	0.513**
	0.702**

	Attitude toward the App
	0.477**
	0.515**
	0.537**
	0.735**


Note: ** p < .001


Web Appendix Table 8: Mediation paths of Study 5 - How augmentation quality impacts product-related and application-related outcomes
	Path
	b
	LCI
	HCI
	Mediation formally established

	Augmentation Quality  Local Presence  Hedonic Experience  Perceived Product Fit  Purchase Intention 
	.261
	.150
	.438
	✓

	Augmentation Quality  Local Presence  Hedonic Experience  Perceived Product Fit  Product-related Behavior 
	.057
	.034
	.092
	✓

	Augmentation Quality  Local Presence  Information Value  Attitude Certainty  Intention to use the App
	.257
	.123
	.454
	✓

	Augmentation Quality  Local Presence  Information Value  Attitude Certainty  App-related Behavior
	.022
	.004
	.051
	✓


Note: Non-standardized effects presented only, ML estimator in Mplus, 10,000 bootstrap samples. LCI: Lower confidence interval (95%), HCI: Higher confidence interval (95%). 







[bookmark: _Toc196379288]Web Appendix 3: Overview of the pool of 31 items as result of the item reduction study (Study 2)

	No
	Item

	1
	The size ratio is realistic.

	2
	The element is displayed without errors.

	3
	The virtual object moves fluidly.

	4
	The virtual object moves smoothly. 

	5
	The virtual object follows physical laws. 

	6
	The virtual object is graphically well represented. 

	7
	The virtual object is displayed realistically. 

	8
	The virtual object responds in real-time. 

	9
	The virtual object appears realistic from all perspectives. 

	10
	The virtual object looks real. 

	11
	The virtual object behaves as if it was real.

	12
	The virtual object blends in with real elements. 

	13
	The virtual object is realistically embedded in the environment. 

	14
	The virtual object appears real. 

	15
	The virtual object would look exactly the same in real life. 

	16
	There is a high level of detail in the design of the virtual object. 

	17
	The overlay of the virtual object is logical. 

	18
	The size of the virtual object is in scale to things in the real world. 

	19
	The proportions of the virtual object seem realistic.

	20
	Interaction with the virtual object is intuitive. 

	21
	The design of the virtual object appears to be in high quality. 

	22
	I barely recognize that the virtual object does not belong to reality. 

	23
	I can view the virtual object from all perspectives. 

	24
	I can imagine that the virtual object is part of the reality. 

	25
	I perceive the virtual object as a real object. 

	26
	I have the feeling that the virtual object actually exists in the real world. 

	27
	It seems as if the virtual object has shifted from the tablet into the room. 

	28
	Everything I see in the display appears to be real. 

	29
	The virtual object is realistically inserted in the environment. 

	30
	The virtual object is displayed in high quality.

	31
	The counterpart of the object in real life looks exactly the same.


Note: The 13 final items of the scale are in bold.
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