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ABSTRACT 
Nostalgia, a powerful emotion frequently used in marketing, has been linked to subjective wellbeing. While virtual reality (VR) offers many benefits for brands and consumers, its connection to wellbeing remains underexplored. Drawing on self-determination theory, we explore the relationships between subjective wellbeing, types of nostalgia, and VR features. Our qualitative research focuses on Eternelle Notre Dame and involves various participant groups. Our analysis reveals that VR-evoked nostalgia supports three manifestations of wellbeing: temporal relatedness, self-realization and experience mastery. We also provide evidence of the VR features that relate to these dimensions. By exploring how VR experiences, nostalgia, and subjective wellbeing intersect, we clarify the psychological and sociocultural mechanisms that underlie VR experiences and their impact on wellbeing. This study also provides insights for practitioners designing VR experiences to enhance wellbeing.
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When the past meets the future: 
VR-evoked nostalgia as a pathway to subjective wellbeing


1. Introduction
Virtual reality (VR), an immersive technology (Flavián et al., 2019) known for its ability to transport users into synthetic worlds (Milgram & Kishino, 1994), has gained momentum in the last decade. The global VR market was valued at $16.32 billion in 2024 (Fortune Business Insights, 2025) and is projected to reach $435.36 billion by 2030 (Grand View Research, 2024), approaching the estimated value of social media. VR is becoming increasingly prevalent across sectors such as real estate, healthcare, education, training, and tourism. In tourism, heritage brands, including cultural and destination brands (Chung et al., 2018), are embracing immersive technologies.
While much research has focused on the managerial and transactional benefits of VR, such as customer loyalty, satisfaction, or purchase intentions (e.g., Berg & Vance, 2017), less attention has been paid to its potential for fostering subjective wellbeing. Subjective wellbeing, reflecting individuals’ evaluations of their thoughts and emotions about their lives and activities (Diener et al., 2002; Ryan & Deci, 2001), is closely tied to experiencing more positive than negative affect (Busseri, 2018). Despite global interest in wellbeing (Garrett, 2025), the impact of technologies like VR on subjective wellbeing requires further research (Lee & Zarnic, 2024).
While VR features can enhance wellbeing in specific contexts, such as anxiety or post-traumatic stress disorder treatment (Liszio et al., 2018), VR may also support subjective wellbeing by generating positive affect and life satisfaction in consumption settings (McLean et al., 2023). We explore this by focusing on nostalgia (Holak et al., 2007), a prevalent emotion across cultures and age groups (Sedikides et al., 2016) often leveraged to engage customers (Jain et al., 2019; Pascal et al., 2002). Nostalgia is of interest to study in relation to VR, primarily because emotions can greatly affect VR experiences (Mancuso et al., 2023) but we argue that VR can also enable psychological mechanisms. Indeed, nostalgia is a complex emotion with significant psychological implications (Srivastava et al., 2023), including wellbeing (Routledge et al., 2013). Nostalgia thus offers a meaningful lens to understand how VR contributes to wellbeing, while enriching the experiential value of VR experiences for customers (Hudson et al., 2019). 
In summary, although recent work focuses on the role of VR in wellbeing (Lee & Zarnic, 2024) and identifies the potential of nostalgia in VR (Bideci & Bideci, 2023), a gap remains at the intersection. In addition to the theoretical potential, this gap is significant, as in practice many VR experiences are designed to relive the past or juxtapose the past, present, and future (e.g., Rome Reborn, UNESCO’s Dive into Heritage, or Google’s Open Heritage). To close this gap, we draw on self-determination theory (SDT), which is inherently linked to wellbeing (Ryan, 2009) and has been applied in both VR (Reer et al., 2022) and nostalgia research (Layous & Kurtz, 2023). 
Our empirical approach focuses on the revelatory case of the Eternelle Notre Dame[footnoteRef:2] VR experience, which guides visitors through Paris’ cathedral, in response to the 2019 fire that destroyed it. Our thematic coding is based on qualitative research with 75 participants. [2:  Eternelle is French for eternal, highlighting the enduring history of the cathedral, see https://‌newsroom.‌‌orange.com/eternal-notre-dame-an-immersive-expedition-through-time-and-space/] 

Our findings offer novel insights into the potential of VR to support wellbeing (Aldossary & McLean, 2022), by revealing three key manifestations of wellbeing (temporal relatedness, self-realization and experience mastery). Focusing on the role of nostalgia in this process, we evidence the role of emotions (Mancuso et al., 2023) as catalysts to bridge the past, present and future in VR, and in their restorative capacity. Moreover, our study offers a deeper understanding of the psychological (Hilken et al., 2022), social and cultural underpinnings of VR experiences (Bideci & Bideci, 2023), by showing how the emotions they trigger and their technical features support subjective wellbeing. 

2. Literature review
Our study lies at the intersection of VR, nostalgia, and subjective wellbeing. In the first subsection, we discuss the role of nostalgia in fostering wellbeing, next, we review the literature relating VR to subjective wellbeing. In the final subsection, we integrate the three strands and develop our research questions.

2.1. The role of nostalgia in subjective wellbeing
Nostalgia, derived from the Greek nostos (return) and algos (suffering), originally described the pain of longing for the past (Srivastava et al., 2023). Initially viewed as a negative emotion associated with extreme homesickness (Baker & Kennedy, 1994), nostalgia is now recognized as a predominantly positive state associated with memories or representations of the past (Srivastava et al., 2023). In marketing, nostalgia has been broadly defined as a longing for the past or an appreciation of old possessions and activities (Holbrook, 1993), and more recently as “a yearning to recapture the positive emotional state of an idealized past through fond memories that are characterized by their ambivalent nature, though predominantly positive” (Srivastava et al., 2023, p. 621).
Nostalgia is a multifaceted emotion involving complex cognitive processes. It can be individual or collective, whether the memory involves an individual or a group (Havlena & Holak, 1996). It can also be direct (personal) or indirect (Baker & Kennedy, 1994; Davis, 1979; Holak et al., 2007). Direct nostalgia refers to events personally experienced (the lived past), while indirect nostalgia refers to events not directly experienced, such as those before one’s birth. Gilal et al. (2020) distinguish between personal, cultural, and historical nostalgia. Personal nostalgia is linked to autobiographical memories, while historical nostalgia reflects a longing for a time before one’s personal experience. Cultural nostalgia involves a collective longing for a particular culture, generation, or nation, shaped by shared values (Baker & Kennedy, 1994), blending direct and indirect experiences, and promoting sociocultural continuity (Kessous et al., 2015). In this context, nostalgia can help bridge the past and the future, creating a sense of re-enchantment with the past (Hartmann & Brunk, 2019).
In psychology and marketing literature, nostalgia is found to fosters subjective wellbeing, boosting happiness, positive affect (Zhou et al., 2022), and life satisfaction (Khoshghadam et al., 2019). Nostalgia acts as a psychological resource on which people can draw to restore and enhance wellbeing (Routledge et al., 2013), foster social connections (Layous & Kurtz, 2023), maintain self-continuity, and build self-identity (Davis, 1979; Stephan et al., 2014). When individuals face negative emotions (e.g., sadness, loss, or trauma), nostalgia helps restore psychological balance and envision positive outcomes. Despite its bittersweet nature, nostalgia evokes more positive than negative emotions (Layous & Kurtz, 2023), not only helping to cope with negative situations but and supporting long-term subjective wellbeing (Routledge et al., 2013).
Nostalgia can be viewed either as an inherent trait or an emotion evoked by external stimuli. Some individuals have a predisposition to nostalgia, referred to as “nostalgia proneness,” which may vary by age, gender, or country of origin (Holbrook, 1993;Holak et al., 2007; Schindler & Holbrook, 2003). On the other hand, personal (Merchant et al., 2013), or historical (Goulding, 2002) nostalgia can be triggered by specific marketing stimuli. According to affect transfer models of persuasion (Mackenzie et al., 1986), media can induce nostalgic feelings, leading to positive attitudes and intentions (Merchant et al., 2013). 

2.2. VR and subjective wellbeing
In VR, “the participant-observer is totally immersed in a completely synthetic world, which may or may not mimic the properties of a real-world environment” (Milgram & Kishino, 1994, p 2.). By using simulated 3D environments, VR provides users with a sense of (tele)presence, allowing them to feel as if they are elsewhere (Guttentag, 2010). The level of immersion is enhanced by a stereoscopic head-mounted display (HMD) that replaces the user’s view of the real world (Hyun & O’Keefe, 2012)[footnoteRef:3]. VR is considered the most advanced form of immersive technology in terms of presence, interactivity, and embodiment (Flavián et al., 2019).
By enhancing sensory perceptions (Cowan et al., 2023), VR contributes to positive brand outcomes such as increased willingness to pay, loyalty, and (re)purchase intentions (Berg & Vance, 2017). VR also benefits consumers through powerful experiences (Flavián et al., 2019) that enable escapism through rich narratives (Loureiro et al., 2021), enhanced memory (Kostyk et al., 2024) and better decision-making (Kostyk & Sheng, 2023). 
While the potential of VR to promote subjective wellbeing is acknowledged, it remains underexplored in the marketing literature (Hilken et al., 2022). Emerging studies show that VR supports both physiological and subjective wellbeing. In the workplace (Riches et al., 2024), VR’s sensory features, such as soothing visuals and music, aim to improve physiological wellbeing (Frost et al., 2022), in particular for people with acute stress and anxiety (Liszio et al., 2018) and for older adults (Lee et al., 2019). Recent management studies also highlight VR’s potential to enhance subjective wellbeing. In tourism contexts, VR facilitates detachment (McLean et al., 2023) and flow (Kim & Hall, 2019), promoting subjective wellbeing during (McLean et al., 2023) and after travel (Aldossary & McLean, 2022). 
Self-determination theory offers a relevant theoretical lens to apprehend the link between VR and subjective wellbeing. SDT postulates that the satisfaction of three psychological needs - competence, autonomy, and relatedness - drives consumer motivation and behavior (Ryan & Deci, 2001). Competence is attained through feelings of self-efficacy and being able to achieve a goal. It is often combined with autonomy –having choice and ownership over one’s actions. Last, the need for relatedness taps into feeling belonging and connectedness with others (Ryan & Deci, 2001).
SDT is inherently linked with the pursuit of wellbeing. One of the basic premises of SDT is that all individuals possess a natural inclination towards psychological growth, internalization, and wellbeing (Ryan & Deci, 2001). SDT understands and operationalizes wellbeing from the subjective perspective, based on hedonic (e.g., enjoyment, happiness) and eudaemonic (e.g., meaning, self-realization) well-being dimensions (Ryan & Deci, 2001). Basic Psychological Needs theory, which draws from SDT, explicitly links the three psychological needs with wellbeing, arguing that needs satisfaction is not only conducive to, but essential for individuals' wellbeing (Martela et al., 2018; Reer et al., 2022), while needs dissatisfaction increases the likelihood of ill-being (Ryan & Deci, 2001). A recent meta-analysis (Vansteenkiste et al., 2020) shows the prevalence of these links under varying conditions, concluding that relationships between the needs and wellbeing are relevant across cultures and domains, with variations.
We argue that VR can support subjective wellbeing, by meeting the three fundamental psychological needs of SDT. Specifically, VR supports autonomy and competence through its interactive and embodied experiences (Flavián et al., 2019; Huang et al., 2019; Reer et al., 2022), providing users with control over their experience. VR supports memory retrieval and formation (Kostyk et al., 2024) and self-efficacy (Shu et al., 2019) further enhancing competence. VR environments also promote social connectedness, through characters (Shu et al., 2019), but also by enabling group experiences. 
Table 1 summarizes the definitions of the basic psychological needs of SDT, their role in achieving wellbeing, and the VR features that can sustain/support these mechanisms.

Table 1. Basic psychological needs (SDT), relationship to wellbeing and with VR features

	SDT psychological needs
	Link with subjective wellbeing
	Supporting 
VR features

	Key references
Ryan and Deci, 2000; Vansteenkiste et al., 2020.
	
Martela et al., 2019; Ryan, 2009; Slemp et al., 2024; Vansteenkiste et al., 2020. 
	
Aldossary and McLean, 2022; Huang et al., 201 ; Shu et al., 2018.

	Competence 
Perception of self-efficacy, mastery and ability to achieve one’s goals as well as develop new skills. 
	
When competence is supported, individuals are more likely to experience intrinsic motivation, and engage in activities that foster wellbeing.
	
VR experiences can increase self-efficacy, continued development, growth and memorization.

	Autonomy 
Feeling of volition and willingness that accompany an act. Having choice and ownership over one’s actions. 
	
More autonomy increases a person’s wellbeing through intrinsic motivation, higher energy and vitality. 
	
Interactive features in VR provide users an opportunity to experience choice in one’s actions and being in charge. 

	Relatedness 
Feeling of belonging and connectedness with others through the experience of warmth, bonding and care. 
	
When met, the need to belong leads to growth, positive affect, mental health and wellbeing. 
	
VR experiences can promote feelings of connectedness and belonging to others in, around and about the VR environment.



Although research on VR and wellbeing has started to emerge (see Table 1), it is not clear specifically how VR allows promoting hedonic and eudaemonic wellbeing. We put forward nostalgia to develop a deeper understanding of how VR can foster subjective wellbeing, particularly in cultural contexts or with history-laden products and services (Bideci and Bideci, 2023).

2.3. VR-evoked nostalgia to support subjective wellbeing
While nostalgia has been studied in advertising media such as print ads (Gilal et al., 2020), television (Merchant & Rose, 2013), and sensory cues such as music (Khoshghadam et al., 2019), research on digital and immersive technologies, in particular VR, remains limited. On the other hand, emotions have received increasing attention in VR experiences since 2015 (see Mancuso et al., 2023, and Somarathna et al., 2023, for recent reviews), but nostalgia has only been explored to a limited extent. A notable step in this direction was provided by Bideci and Bideci (2023), who alluded to the emergence of historical nostalgia in VR as VR enables revival of the past through imagination and the transformation of artefacts.
Some tangential studies also help clarify how our research differs. Hinsch et al. (2020) identify personal nostalgia as a key mechanism that translates inspiration into action, using augmented reality rather than VR. Lin et al. (2020) explore VR use with heritage site visitors, finding that VR evokes both personal and historical nostalgia, yet, their study uses 360° video, limiting immersion. Similarly, Barhorst et al. (2023a) find positive mental time travel to the past through VR experiences but distinguish this concept from nostalgia. Shin and Jeong (2022) also find that VR-evoked nostalgia induces intention to re-visit a touristic site. Finally, Trisna Jaya and Jaw (2024) show that VR is more effective in evoking nostalgia and improving consumer attitudes and intentions, focusing on managerial outcomes rather than wellbeing. Thus, no prior research has examined immersive VR, different types of nostalgia, and their relationships with wellbeing.
In summary, given that VR offers highly interactive, embodied, and sensory-rich experiences (Barhorst et al., 2023b; Cowan et al., 2021), it has the potential to evoke significant levels of nostalgia. However, further research is needed to relate specific VR features to wellbeing. Furthermore, drawing on SDT, we propose that nostalgic experiences in VR can lead to enhanced wellbeing. However, it is unclear what types of nostalgia relate to what dimensions of wellbeing. With regards to types of nostalgia, we draw from Gilal et al. (2020), who distinguished personal, cultural, and historical nostalgia. To address these gaps, we formulate the following research questions:
RQ1: How does subjective wellbeing, evoked through nostalgia in VR experiences, manifest? 
RQ2: How do different types of nostalgia relate to these manifestations of wellbeing? 
RQ3: How do VR features influence manifestations of wellbeing?

3. Methodology

3.1. Approach 
We employ a qualitative and exploratory methodology, anchored in social constructivist philosophy. This interpretive approach is relevant to the study of socially and culturally constructed concepts, like nostalgia, and recognizes the researcher’s role in data interpretation. Specifically, we use a phenomenological approach (Creswell and Poth, 2016; Moustakas, 1994) to understand the lived experiences of participants and their subjective assessment of a VR experience. Similar to studies on presence in VR (Kelly et al., 2023) and nostalgia (e.g., Hartmann and Brunk, 2019; Preece et al., 2025), we seek to extrapolate from recollections of individual experiences to make sense of a phenomenon, namely that of wellbeing emerging from nostalgia-laden VR.

3.2. Context 
Following research on nostalgia (e.g., Holak et al., 2007; Magnoni et al., 2021), we selected a context likely to evoke nostalgia: Notre Dame de Paris and the VR exhibition Eternelle Notre Dame[footnoteRef:4]. Notre Dame is a heritage icon, deeply embedded in French culture and widely cherished by Parisians and visitors alike, making it a powerful trigger for cultural nostalgia (Hartmann & Brunk, 2019). It has historical, architectural and religious significance and is a major pilgrimage site (Allal-Chérif, 2022), further enhancing its nostalgic and sociocultural appeal (Pearce, 1999). The fire that devastated the cathedral in 2019 intensified this sentiment, as it was perceived as a profound cultural and sacred loss (Guillem et al., 2023; L’Héritier et al., 2023), which triggered a collective sense of unity and support (Stephan et al., 2014). [4:  The official website of the experience is here https://www.eternellenotredame.com/en/ . The application can be downloaded on the Meta Store. ] 

Developed by a public-private consortium in the wake of the fire, Eternelle Notre Dame offers a digital reconstruction of the cathedral (Allal-Chérif, 2022) with a high-end, immersive setup. It is accessible using a VR HMD and computer backpack on-site in Paris, or a Meta Quest headset for a self-guided experience at home. The experience thus involves a form of tragedy-related tourism where nostalgia can act as both motivator and outcome (Kang et al., 2018). In the span of 3 years (January 2022-March 2025), half a million people had experienced it.

3.3. Data collection and participants 
To address our research questions, we conducted interviews and focus groups with several stakeholders. First, we interviewed two professionals involved in the creation of Eternelle Notre Dame to understand their goals. Next, we interviewed 36 people who experienced the VR on-site in Paris (31 immediately and 5 remotely after a few days). To capture different user perspectives, we interviewed 15 people in Belgium who engaged with the experience in a lab setting using Meta Quest 2. Finally, we held four focus groups with 22 international master’s students (age 18-24), a demographic less represented in the stages 1 to 3 (only 11%) but more familiar with VR as, globally, 34% of them had already used VR in 2024 (GWI, 2024). The focus groups happened after they experienced the VR environment in a lab setting. In the final sample, this age group represented 36% of our sample. In addition, including this stage allowed us to expand upon the international/cultural diversity of our participant group. In total, data collection included 75 participants of diverse backgrounds, ages, education levels, and relationships with the brand and VR. These various sequential stages ensured reaching thematic saturation during the data analysis (Guest et al., 2006): new themes were uncovered after stages 3 and 4, particularly related to variations in cultural nostalgia, nostalgia proneness and competence. After stage 4, saturation was reached. Table 2 provides details on the participants and interviews.
Table 2. Participants and interviews
	DATA STAGE
	ID
	AGE
	GENDER
	NATIONALITY
	OCCUPATION
	INTERVIEW DURATION (’)

	Stage 1: Interviews with producing organization (OR)
	OR1A*
	35-44
	female
	French
	Employee
	49

	
	OR1B*
	35-44
	male
	French
	Employee
	49

	
	OR2*
	35-44
	female
	French
	Employee
	53

	Stage 2: Interviews with visitors in France (FR)
	FR1A
	55-64
	male
	French (Paris)
	Retired
	22

	
	FR1B
	55-64
	female
	French (Paris)
	Retired
	

	
	FR2A
	45-54
	male
	French (Paris)
	Self-employed
	27

	
	FR2B
	55-64
	female
	French (Paris)
	Self-employed
	

	
	FR2C
	18-24
	female
	French (Paris)
	Student
	

	
	FR3A
	18-24
	male
	French
	Student
	26

	
	FR3B
	18-24
	female
	French (Paris)
	Student
	

	
	FR4A
	45-54
	male
	French (Paris)
	Unemployed
	20

	
	FR4B
	18-24
	female
	French
	Student
	

	
	FR5A
	25-34
	male
	French
	Employee
	23

	
	FR5B
	25-34
	female
	French
	Employee
	

	
	FR6A
	25-34
	female
	French (Paris)
	Employee
	22

	
	FR6B
	25-34
	female
	French (Paris)
	Employee
	

	
	FR7A
	55-64
	male
	French (Paris)
	Employee
	21

	
	FR7B
	55-64
	female
	French (Paris)
	Self-employed
	

	
	FR7C
	18-24
	female
	French (Paris)
	Student
	

	
	FR7D
	18-24
	female
	French (Paris)
	Student
	

	
	FR8A
	65+
	male
	French
	Retired
	27

	
	FR8B
	55-64
	female
	French
	Employee
	

	
	FR9A
	45-54
	female
	French (Paris)
	Employee
	22

	
	FR9B
	45-54
	female
	French
	Self-employed
	

	
	FR10A
	65+
	male
	French
	Retired
	22

	
	FR10B
	55-64
	female
	French
	Retired
	

	
	FR11A
	45-54
	male
	French
	Employee
	12

	
	FR11B
	55-64
	female
	French
	Employee
	

	
	FR12A
	25-34
	male
	French (Paris)
	Employee
	24

	
	FR12B
	25-34
	female
	French (Paris)
	Employee
	

	
	FR13A
	25-34
	male
	French
	Employee
	21

	
	FR13B
	25-34
	female
	French
	Employee
	

	
	FR14A
	55-64
	female
	French (Paris)
	Self-employed
	21

	
	FR14B
	55-64
	female
	French (Paris)
	Self-employed
	

	
	FR15*
	65+
	female
	French
	Retired
	28

	
	FR16*
	35-44
	female
	French
	Self-employed
	23

	
	FR17*
	45-54
	female
	Belgian
	Employee
	18

	
	FR18*
	35-44
	female
	French (Paris)
	Employee
	17

	
	FR19*
	35-44
	female
	French
	Self-employed
	19

	Stage 3: Interviews in Belgium (BE)
	BE1
	25-34
	female
	Italian/Belgian
	Employee
	32

	
	BE2
	25-34
	female
	Indian/Belgian
	Employee
	63

	
	BE3
	35-44
	female
	Peruvian/Belgian
	Employee
	66

	
	BE4
	45-54
	female
	Italian/Belgian
	Employee
	28

	
	BE5
	25-34
	female
	Belgian
	Employee
	39

	
	BE6
	35-44
	male
	Belgian
	Employee
	36

	
	BE7
	25-34
	female
	Belgian
	Employee
	28

	
	BE8
	25-34
	male
	Belgian
	Employee
	29

	
	BE9
	55-64
	female
	Belgian
	Self-employed
	28

	
	BE10
	35-44
	female
	Belgian
	Employee
	30

	
	BE11
	35-44
	female
	Belgian/
French
	Employee
	46

	
	BE12
	25-34
	male
	Belgian
	Employee
	39

	
	BE13
	25-34
	female
	Belgian
	Employee
	36

	
	BE14
	55-64
	male
	Belgian
	Employee
	66

	
	BE15
	55-64
	female
	Belgian
	Employee
	52

	Stage 4: Focus groups with students (FG)
	FG1
	18-24
	both
	Belgian, German
	Students (n=6)
	18

	
	FG2
	18-24
	both
	Belgian
	Students (n=5)
	21

	
	FG3
	18-24
	both
	Belgian, Italian, Dutch
	Students (n=5)
	22

	
	FG4
	18-24
	both
	Italian, Moroccan
	Students (n=6)
	18


*These interviews were conducted by phone or online.

Different interview guides were developed for each stage. Interviews with the organization focused on the business, societal goals, the cultural and historical significance of the project. User interviews in stages 2 to 4 explored participants’ relationship with Notre Dame and VR, their overall VR experience, emotional responses, and positive and negative aspects. Questions addressed the nostalgic quality of their experience, their natural tendency toward nostalgia, and perceptions of VR features in a non-leading manner. All participants signed a consent form. Interviews were conducted in French or English, depending on the participant’s preference, with most taking place face-to-face and audio-recorded. In stage 2 (Paris), participants were recruited on-site directly after taking the VR experience. In stages 3 and 4, participants were contacted by email prior to taking the experience and doing the interview in lab settings. Focus groups were held in English and face-to-face. French transcripts were translated in English, yet all transcripts were analyzed in their original languages, when possible, to account for cultural meaning and idiosyncrasies, key to this project. 

3.4. Analysis 
An abductive approach synthesized the empirical observations with the existing literature (Holmlund et al., 2020). Interpretation moved beyond description through iterative feedback loops with theory, linking findings to broader research (Glaser & Strauss, 1967). Data were coded independently by three coders and multiple rounds of discussion among authors ensured consensus. Discussions were used to cogenerate themes based on each researchers’ reflexivity (Linneberg and Korsgaard, 2019) and to ensure global conceptual equivalence across the languages (Larkin et al., 2007). Data analysis began with thematic coding (Corbin & Strauss, 1990) guided by our research questions. The first phase of analysis (after stages 1 and 2), resulted in 112 open codes. After stages 3 and 4, 19 additional open codes were added. Axial coding then clustered related themes (e.g., positive affect and manifestations of nostalgia) according to the Gioia approach (Gioia et al., 2012), letting first-order themes emerge. Ultimately, 32 first-order themes emerged, representing 10 second-order themes and 3 aggregate dimensions. 
Figure 1 summarizes the final data structure of the analysis.
(Insert Figure 1 about here)
4. Findings
Before deep-diving into the manifestations of wellbeing in VR, it is important to highlight a widespread sentiment in the data that VR is a powerful medium for reviving the past, thanks to its immersive design, providing an almost first-hand experience. While it cannot fully replicate an in-person visit, it seems to be the next best thing: “VR is the closest you get to experiencing the past” (BE8). “To get interested in the history (of a cultural site), I’ve never seen anything more brilliant than VR” (FR3A). 
As to the hedonic dimension of wellbeing in VR, it is also relevant to point out that positive affect was largely derived from the experience, with positive emotions such as amazement, fascination, and excitement: “I found it moving to see it so grandiose and to really get into the story at the time. It’s thrilling, captivating and touching [...] The sound was great and the images incredible” (FR18). “I think it’s extraordinary, I was dizzy, I was giddy, it’s incredible [...] it’s magnificent, I loved it ” (FR9). Many participants expressed their happiness as well as curiosity, joy, and dreaminess, often tied to memories of the past: “I love the city because of its history and the cathedral is part of it. So, just looking at the cathedral and seeing it and having this experience makes me have this dreamy feeling that I have when I think about Paris” (BE13). “Being immersed and feeling as if it was real, I also felt real emotions” (FG4). While eliciting these positive emotions provides evidence of hedonic wellbeing, the analysis went beyond emotions to understand underlying psychological phenomena related to eudaimonic wellbeing.
Focusing on subjective wellbeing through the lens of SDT needs (Ryan, 2009), three main themes emerged from the analysis. In this section, we each time start by evidencing these subjective wellbeing manifestations (RQ1), then relate them to types of nostalgia (RQ2), and finally detail the role of specific VR features. The three key manifestations of subjective wellbeing that we develop are temporal relatedness, self-realization and experience mastery (building on relatedness, autonomy, and competence), as shown centrally in Figure 2.

4.1. Temporal relatedness 
Relatedness refers to the facet of SDT concerned with social relations, whereby individuals experience wellbeing through belonging (Ryan and Deci, 2001). We find that in nostalgia-laden VR environments, the notion of relatedness is expanded with a temporal perspective. Temporal relatedness can be understood as the feeling of belonging and connectedness experienced with others from the distant and recent past, present and future. In what follows, we show how temporal relatedness emerged from both cultural and personal nostalgia, thanks to the storytelling and immersive features of VR (see Figure 2). 
Cultural nostalgia was evoked as the VR experience reinforced the heritage and cultural significance of the site: “The virtual experience is perfect to highlight all these trades, this art, this craft, which is a beautiful demonstration of what humans can achieve” (FR1B). “It’s a good way of expressing pride in the work of craftsmen” (FR4A). As to the VR features, the presence of VR avatars/characters that are part of the story seemed to enable the temporal relatedness, allowing an understanding of what people did in the past. As users felt close to the avatars, a form of connection with their kinsmen from the past, as displayed through the storytelling, resulted. 
“Going back in time, being close to people who work, also creates an emotion because even if you read books, even if they explain it to you, there, you see people working stone, working wood, you see them directly, so it creates emotions [...] At times you feel like you’re right there with them” (FR15A). 
“It’s amazing, breathtaking. I was looking at the people who were cutting the stones and I was thinking how moving it is to see we’re people from 2024, almost a thousand years later, and we see (them), of course we know they are fake, but we almost want them to be real” (FR10B).
The characters included in the storytelling of the VR played a crucial role in transporting users into the past. Being virtually close to them and observing their actions evoked strong emotions and heightened sense of authentic relationships. Temporal relatedness exists as users feel present with these men and women from a past era, who defined their nation’s culture, trade and craftsmanship.
Another type of nostalgia, personal nostalgia, was found in association with relatedness, from a temporally less distant perspective (see Figure 2). The analysis revealed that the highly immersive experience reminded individuals of their own, personal past experiences. Notably, a vast majority of interviewees had already visited NDP, at least from the outside, and the VR experience triggered a recall of these (fond) memories, often lived with loved ones: “The outside evoked the experiences of being in Paris with my friends or boyfriend, visiting, having a nice time” (BE13). VR thus promotes recollection of memories of past visits in Paris with friends and family but also, interestingly, memories of significant others from the past: “At some point, we are up there and we see the spire with the demolished roof, and the guide tells us that it’s the end, the death… and I lost my husband a fortnight ago, so this was very moving for me(…) emotions are there, in relation to my own life, my own experience” (FR31).
Finally, the VR experience provides a way for visitors to connect with others in the present as VR can be experienced in groups, which several of our respondents did (stages 2 and 4) or even in the future, as they envision who they would like to visit the cathedral with. They expressed that even though they were not together in the virtual world, they felt connected to people taking the experience at the same time as them and it forged a bond between them. In this way, VR provides relatedness that bridges the distant past, proximal past, present and even future in a sort of vertical, discontinuous (Hughes, 2024) and multi-social notion of time.

4.2. Self-realization 
Beyond connecting meaningfully with others, VR-evoked nostalgia allowed participants to (re)connect with themselves in different ways, which mostly manifest through personal nostalgia and thanks to the immersive and interactive features of VR. Self-realization is related to the “autonomy” component of SDT and understood as the global development of a person’s potential (Ryan and Deci, 2000). Through autonomy, control over one’s environment, as well as self-reflection, users start making sense of their lives and of their (whole) authentic selves (Martela et al., 2018).
As shown in Figure 2, personal nostalgia relates to multiple dimensions of subjective wellbeing. In addition to the association with relatedness (“People in my life”) it also relates to “sense-making of my life,” by helping interviewees reconnect with their own past, make sense of their experiences and relate them to their present and future selves. Self-continuity is an important aspect of wellbeing in SDT, whereby key elements of an individual’s identity have remained constant over time (Layous & Kurtz, 2023). This is particularly important during major life transitions or emotional events, where nostalgia plays a restorative role: “I feel very connected to Notre Dame de Paris because I was at a mass the day before the fire. I’m not from Paris, I came to experience the mass at Notre Dame de Paris, and it burnt down the next day. So, it really touched me, and that’s why I’m closely following the reconstruction” (FR5B). 
Although personal nostalgia can sometimes trigger bittersweet emotions, the overall outcome is rather positive and can help someone deal with their own reality. For example, a producer of Eternelle Notre Dame shared: “There was a time where a woman at the exit of the experience was crying, and we asked why, why are you crying? And she said ‘I will probably never see the cathedral again because I’m an old lady, but I’m very, very happy and very emotional to have seen it one last time’” (OR2). Nostalgia promotes self-realization through continuity by encouraging reflexive awareness of one’s identity across past, present and future.
In terms of VR features, we find that immersion and interactivity play a key role in shaping self-realization (see Figure 2). The ability to actively shape the experience was important and symbolic. For example, users could virtually ascend in the cathedral: “When you go up onto the platform in the middle and you really rise to the Ascension, all that, there was a whole symbolism too: the fact of going up for the Ascension”[footnoteRef:5] (FR5A). Interactive elements not only increased participant’s appreciation of the cultural and religious significance of NDP but did so because they had a personal meaning for them, again relating to their own identity and self. Interactive features allowed users to have control over the environment in an embodied and symbolic manner that could resonate with their own beliefs and values. Interactivity also reinforced feelings of autonomy (Reer et al., 2022), by having a role and controlling that role in the virtual world: [5:  For Christians, the Ascension is an important event because it represents when Jesus ascended into heaven 40 days after His resurrection.] 

“I really liked taking on a role, because at several points they told me ‘you’ve got to get down.’ And I really enjoyed these little moments that really tell us ‘you're experiencing something’… that's great and fun!” (FR10A). 
Some respondents made an interesting observation related to the immersive nature of the experience – VR made the past more vivid and realistic than the present: “The story took us back to the past. I actually had a stronger sense of presence in the past than in the moments at the end when you are again in the present, in the now” (BE11). This perception may be due to lower expectations and limited knowledge of the past, making the VR reconstruction seem more vivid and authentic. Put differently, in the present part of the VR experience this respondent felt less immersed and less in control, which suggests the temporal dimension matters for self-realization. Similarly, others bridged their current experience of the past with a projection into the future: “It’s important to dive into the past, to understand what has happened [...]. But it only makes sense if it allows you to build and shape the future” (BE14).
In summary, similar to the time perspective found in the temporal relatedness manifestation, self-realization also bridges the past, present and future for respondents.

4.3. Experience mastery 
As a last core theme, experience mastery refers to the “competence” dimension of SDT. In sustaining experience mastery, both personal and historical nostalgia played a role, as well as VR interactivity and storytelling features (see Figure 2). 
A form of personal nostalgia again plays an important role, this time through a mechanism referring to “Reliving my own life.” This triggered competence by being able to relive moments of one’s past, remembering books one had read or information learned, for instance “It has reminded me of one of my favorite books, because it’s about building a cathedral and it was using the same historical content and sometimes the same symbolic meaning of things” (BE13).
Historical nostalgia, a longing for history, often in an idealized way, emerged as highly prominent in our data in relation to experience mastery. The experience fosters nostalgia simply by showing Notre Dame’s role in French history, while also romanticizing the past as a time of simplicity and purity: “When I saw the landscape, I thought ‘Oh, my God life was so simple.’ I mean I know that it wasn’t […] but you know that kind of really fresh air kind of cities that we don’t know anymore” (BE7). “All the parts where you saw the people really building the cathedral with their bare hands… And to see how religiously it was designed and how they needed to think about every detail, while knowing that they didn’t have any of the technologies that we have now” (BE11). A large number of participants was struck by how much they had learned about historical events in the VR experience, thus supporting a high sense of knowledge acquisition. 
By vividly narrating the past through rich visual and audio detail, VR strongly affects mastery. Indeed, participants emphasized that the combination of high-quality content and immersive storytelling deepened their understanding of the past: “The whole historical part, in the monuments, seeing how they were built, I think that makes up for a lack of imagination and gives you an idea of what actually happened, and I think that’s important” (FR6A). Interestingly, some found VR to be more effective than a traditional visit in fostering historical understanding: “When you go to a traditional museum, you’re not necessarily going to read everything, whereas in VR, you might listen a bit more to what is being said and understand the story more” (FR6B). “It’s cool to learn about the past in an immersive way, as I did not feel like I was in a history course” (FG3). Learning how to interact with a novel technology thus not only proved educational but also satisfying as an interactive process. 
In summary, VR-evoked nostalgia propelled users in an interactive and embodied virtual world where they acquired knowledge of the past, while learning how to use VR. Once more, the sense of mastery bridges the past with the present.
(Insert Figure 2 about here)

It is important to bring nuance to these core findings related to manifestations of wellbeing in two ways, as variety existed in the lived experience of our participants. 
First, cultural differences existed in nostalgia manifestations. For French participants, cultural nostalgia was deeply rooted, as Notre Dame is a national symbol and the 2019 fire an emotional event. While non-French participants did not experience the same emotional depth, they gained a stronger appreciation of the cultural significance of the cathedral. The intensity and type of evoked nostalgia also varied based on individual factors, such as prior experience with the site, personal knowledge of related topics (art, architecture, religion), and nostalgia proneness (Holbrook, 1993).
Second, while we highlighted positive affect, negative emotions existed too, in keeping with the bittersweet nature of nostalgia. Many reflected on the sad, shocking, and devastating feelings associated with the fire that destroyed the cathedral. “It’s very moving anyway. And then a bit nostalgic to think that it burned. It was still a big shock in April 2019. I was terrified to think that it was going to disappear completely, that it was going to burn out. A lot of emotion, a lot of nostalgia” (FR8B). Other negative emotions, such as regret (for not having visited the cathedral earlier) or fear also emerged, showing the ambivalence of nostalgia. Overall, participants reported less negative than positive emotions.

5. Discussion
Previous studies of nostalgia in marketing have mostly focused on print or television ads that rely on abstract imagery, leaving a gap for studies on immersive media (Srivastava et al., 2023). While 360° video and augmented reality have recently been considered (Hinsch et al., 2020; Lin et al., 2020), limited research specifically focuses on nostalgia in three-dimensional, computer designed VR technologies. Moreover, many other emotions have been studied in VR, yet they usually have been studied in one-dimensional terms (e.g., low to high arousal/excitement) (Flavián et al., 2021) or positive versus negative valences (e.g., joy, awe versus fear, anxiety) (Mancuso et al., 2023; Somarathna et al., 2023). However, nostalgia is unique in its bittersweet nature, where both positive and negative feelings coexist (Layous & Kurtz, 2023). Participants in the Eternelle Notre Dame VR experience reported simultaneously feeling joy (from reliving the cathedral’s history) and sadness (from remembering its partial destruction, or from personal events). Our finding showing that VR can induce such complex and rich emotions contributes to both VR and nostalgia literature. 
Moreover, our findings provide evidence for the important notion that different types of nostalgia can be evoked through VR experiences, in line with Gilal et al.’s (2020) framework. This is noteworthy, since prior research that considered nostalgia in immersive environments focused either on one type (e.g., historical nostalgia in Bideci & Bideci, 2023) or at most a combination of two (Lin et al., 2020; Shin & Jeong, 2022), but not all three types jointly. 
It is also important to note that one type of nostalgia, i.e. cultural, was particularly prevalent among French participants, for whom the cathedral represents a collective heritage, with detailed storytelling and vivid characters often triggering these emotions. This is in line with nostalgia literature that highlights the role of familiarity with the nostalgic appeal as key (Srivastava et al., 2023). Geographic proximity with a location displayed in VR is also known to impact consumer responses and attitudes (Ochonicky, 2024). Religious symbolism in the VR experience also contributed to cultural nostalgia. This suggests that VR-evoked nostalgia is highly context- and individual-specific. 
The remainder of this section is structured according to the three research questions that were addressed in this study.

5.1. Manifestations of subjective wellbeing related to VR-evoked nostalgia
Our findings contribute to current knowledge by showing that subjective wellbeing in VR-evoked nostalgia experiences go beyond the hedonic dimension to include fundamental eudaimonic mechanisms. Indeed, the interviewees did report (mostly) positive emotions and memories, but the more profound manifestations of wellbeing were aligned with the deeper psychological needs of relatedness, autonomy, and competence (Ryan & Deci, 2001). While our findings map onto SDT, they also extend current knowledge. In particular, our findings point to the importance of a temporal dimension of wellbeing as we found elements that related to bridging the past, present and future through VR-evoked nostalgia for all three wellbeing manifestations. This highlights a notion that is often forgotten, namely the multi-temporal trajectories of nostalgia (Hughes, 2024), which can be prospective in addition to retrospective (Boym, 2008; Ochonicky, 2024).
The role of nostalgia in enhancing relatedness has been recognized, as people tend to emphasize others or a collective sense of unity in their nostalgic memories (Batcho, 2024; Stephan et al., 2014). However, we found that interviewees referred to forming meaningful social connections that transcended time, including into the future, which is a dimension that current theories do not explicitly recognize as a driver of consumer motivation and behavior. Moreover, previous SDT-related studies of VR have largely overlooked the need for relatedness and many have focused on single-player experiences (Reer et al., 2022). In contrast, our findings revealed how participants connected with others in VR, through both individual and collective memories of Notre Dame. 
In terms of self-realization, we found that VR-evoked nostalgia helped to maintain or restore identity over time. Indeed, nostalgia triggered reflections on identity: who I was, who I am, and who I want to be, connecting a person to a “sense of self through unrelenting changes across time” (Batcho, 2024, p. 182). Furthermore, we find a heightened importance of nostalgia after traumatic events (e.g., fire, loss of a loved one). This aligns with nostalgia being recognized for its restorative role, as reliving comforting memories can alleviate stress and provide hope for the future (Batcho, 2024). We argue that these self-realization elements of identity with a deep, innate desire for continuity across time, as well as the desire for restoration, extend the SDT notion of autonomy (Vansteenkiste et al., 2020). Finally, for experience mastery we found an intriguing duality between acquiring new knowledge related to the cathedral and new VR skills, through historical events that included the display of foregone crafts.
In summary, we propose that in VR-experiences, the temporal dimension elicited by nostalgia can explain users’ motivations and perceptions, which we argue is a meaningful expansion of SDT.

5.2. Relationships between different types of nostalgia and manifestations of wellbeing
Our findings reveal that different types of nostalgia relate in distinct ways to the manifestations of wellbeing, within VR experiences.
Cultural nostalgia in our data involved a collective and identity-based form of reflection and was found to be related to temporal connectedness only. Interviewees described the religious, national, and artistic symbolism of the cathedral. For instance, French participants reported collective pride and belonging, as the VR experience grounded them in a historical and cultural continuum that led to re-enchantment (Hartmann & Brunk, 2019). It fostered a sense of connection to a group’s history, what participants described as “the story of my people.” This form of nostalgia involved a feeling of belonging across time, within a broader cultural or spiritual tradition (Holak et al., 2007). In sum, our findings add to prior research by emphasizing that cultural representations in VR can activate social connections through a temporal lens.
Personal nostalgia was generally found to be most impactful, as it related to all three manifestations of wellbeing. For some users, specific memories of childhood relationships, family members, or lived experiences with others were triggered by the VR environment. This generated temporal relatedness by reconnecting individuals to important relationships in their prior and future life (“people in my life”). Also, the reflection on both positive and negative personal memories through VR experiences ties into the bittersweet nature of nostalgia in the relationship with self-realization (Layous & Kurtz, 2023). Indeed, “sense-making of my life” also implies making sense of one’s difficult life events in order to regain control in anticipation of future difficult situations. Nostalgia is a bittersweet balance between re-enchantment and grief, as the past is both irretrievable and proximal (Hughes, 2024). Finally, personal nostalgia in VR relates to experience mastery by allowing users to activate past knowledge (“reliving my own life”). Findings on personal nostalgia add to prior work by suggesting that this type may be particularly potent in immersive settings, as it drives multiple manifestations of wellbeing.
Finally, historical nostalgia was the most cognitively oriented (Gilal et al., 2020) and aligned primarily with experience mastery. Through a virtual reconstruction in VR, historical nostalgia can contribute to wellbeing through learning. Participants described gaining insights into how things used to be or learning new historical facts. This form of nostalgia supported users’ sense of competence, consistent with SDT, in which mastery emerged through a better “understanding of the past.”

5.3. Relationships between VR features and manifestations of wellbeing
Our findings highlight that three key features of VR support the development of wellbeing through nostalgia: storytelling, immersion and interactivity (e.g. Aldossary and McLean, 2022; Shu et al., 2019). Presence (immersion) and interactivity are known drivers of wellbeing in VR have been highlighted by prior research (Flavián et al., 2019; Huang et al., 2018; Reer et al., 2022), yet our findings reveal specific relations to manifestations of wellbeing. Recognizing the role of storytelling as a VR feature that fosters wellbeing is a more novel contribution.
Immersion played a crucial role in facilitating two manifestations of wellbeing in our study: temporal relatedness and self-realization. Temporal relatedness was closely tied to immersion, particularly through the sensation of "being with others in VR." Participants described feeling as though they were not only visiting a past environment but felt co-presence with historical others, such as craftsmen. With regards to self-realization, users expressed a sense of autonomy through their bodily presence and movement, contributing to experiences of control and agency. Notably, embodiment reduces the need for visitors to imagine past historical events or future visits (Baiwir et al. 2025), as opposed to traditional visits that require mental reconstruction, further contributing to wellbeing.
Interactivity allows users to actively shape their engagement with the content through navigation and making choices, which emerged as a powerful enabler of both self-realization and experience mastery (Cowan & Ketron, 2019). We found interactivity to enhance users’ sense of agency and control, in the virtual past and continuing into the present and future, contributing to the formation of self-realization, a psychological connection between one’s past, present, and future identity (Martela et al., 2018). With regard to experience mastery, interactivity enhanced users' sense of competence resulting in a deeper understanding of historical content.
Rather than presenting users with didactic or abstract information, the VR experience embedded historical facts into a meaningful narrative. Our findings suggest that storytelling in VR contributes to wellbeing, which extends prior work on the potential for narrative transportation in immersive environments (De Regt et al., 2021). Specifically, we find it to be related to two manifestations of wellbeing: temporal relatedness and experience mastery. Temporal relatedness was enhanced by interviewees’ emotional connection to VR characters. By following the lives of figures from the past, they experienced a sense of relational continuity across time, fostering the feeling of being part of a longer story. Characters humanized historical or cultural moments and allowed users to identify (Dessart, 2018) with people who lived in another era. As to experience mastery, storytelling contributed by facilitating knowledge acquisition through the provisioning of information, related to key (dramatic) events in a narrative way. Also, by enabling users to “live through” significant events, they become characters in the VR storytelling themselves, promoting a form of mastery that is not only cognitive but (first-person) experientially based.

6. Conclusion
6.1. Theoretical implications
In general, our findings show that VR, through features such as storytelling, interactivity, and immersion, is not merely enhancing existing customer experiences but redefining them. With nostalgia as the underlying mechanism, we find VR experiences can generate new experiences with intrinsic value related to wellbeing (Aldossary & McLean, 2022). The theoretical implications of this study thus lie at the intersection of VR, nostalgia, and subjective wellbeing, as we uncover nuanced relational patterns across these domains. 
First, we observe three types of nostalgia (cultural, personal, and historical), demonstrating that VR can evoke multiple forms of nostalgia through one single experience, this combined prevalence has not been documented in prior VR literature. This also adds to the nostalgia literature that contends that nostalgia can only be experienced through bodily sensations (Hughes, 2024), much like the famous madeleine of Proust (i.e. one can only feel nostalgic when his/her physical body is stimulated). VR affords a new form of presence that is not situated in the flesh but rather in a virtual world, offering a novel understanding of the traditional physical embodiment of nostalgic experiences.
Second, we show that subjective wellbeing in VR extends beyond emotions (hedonic wellbeing) or memories (Kostyk et al., 2024), namely by triggering deeper eudaimonic manifestations, which we labelled as temporal relatedness, self-realization, and experience mastery. Notably, these outcomes involve a strong temporal dimension, an underlying structure bridging past-present-future, which adds to theories of human motivation (Ryan & Deci, 2000), and behavior. Third, we identify relationships between nostalgia types and wellbeing manifestations that are non-trivial, since the patterns are nuanced. Fourth, we link the wellbeing manifestations to specific VR features and particularly put forth storytelling (De Regt, 2021) as a strong element.

6.2. Managerial implications
Our findings point out that different manifestations of wellbeing can be trigged in VR experiences and different types of nostalgia can be leveraged, even all through the same experience. It is important for practitioners however to start from the intended wellbeing manifestations, as they relate differently to the types of nostalgia and VR features. Concretely, to reinforce temporal relatedness, the design should focus on cultural nostalgia, which can be amplified through iconic symbols, religious music, and stylistic accuracy in architecture and atmosphere, and personal nostalgia, for which developers can enable integration of users’ own memories (e.g., uploading photos, names, or voice recordings from real life). Such personal nostalgia also fosters self-realization and experience mastery. As to the latter, historical nostalgia also comes into play, for which designers should embed storytelling elements, ideally tied to well-known cultural landmarks or events. Narration by historical characters will amplify this impact. Further, our work showed the impact of interactive elements (teleportation, going “up” in space, grabbing things). They should not be neglected as their role in perceptions of autonomy is key. A final note towards designers is that they should be conscious of the potential negative emotions that are triggered by nostalgia. In that sense, it would not be advisable, for instance, to suggest users to remember their own traumatic past or to expose them to traumatic scenes prompted by excessive sensory input (e.g., dark themes or dramatic music).
Although not the primary focus of our study, we found that offering VR experiences that trigger wellbeing can also have positive marketing effects for companies and brands. Our findings highlight how companies can move beyond transactional or relational outcomes, addressing fundamental wellbeing needs of their customers. As Flavián et al. (2021) note, strong positive emotions are often associated with behavioral engagement, such as recommending or speaking positively about a brand. We also observed that VR experiences can catalyze intentions to visit the actual site, such as when the cathedral reopens: “I always wanted to visit the cathedral and having this experience gives me more motivation to do it” (BE12). 

6.3. Limitations and future research directions
While our study offers valuable insights at the intersection of VR, nostalgia, and wellbeing, several limitations should be noted. First, our focus on a single heritage VR experience may limit the generalizability of our findings to other types of VR and offerings, especially the more commercially-oriented. As nostalgia may be relevant for both hedonic and utilitarian brands (Srivastava et al., 2023) across different industries such as luxury goods (Dion & Borraz, 2015), automobiles (Wiedmann et al., 2011), and countries (Holak et al., 2007), we recommend extending our work to other product types. Beyond commercial settings, eliciting nostalgia can offer benefits in therapeutic settings (Routledge et al., 2013), as do VR experiences thanks to their ability to treat anxiety and increase competence (Chaabane et al., 2022). VR-evoked nostalgia is thus worth exploring as a mechanism to increase wellbeing beyond commercial settings, and potentially also as a means to decrease illbeing.
In addition, our qualitative study did not allow identifying systematic patterns in outcomes across different user characteristics. As to the latter, nostalgia proneness, age and cultural affinity seem particularly relevant to consider. Also, we did not compare VR to other media in evoking nostalgia and wellbeing. Future studies could use quantitative methods to address these gaps.
The link between VR-evoked nostalgia and wellbeing offers fertile ground for future research. While we found a short-term positive effect, it would be valuable to explore the long-term effects. Could prolonged exposure to nostalgic VR experiences lead to a preference for living in the past? This raises ethical concerns, as emotional attachment to the past could lead to disengagement from the present (Hilken et al., 2022). Another avenue for exploration is the intensity of emotions evoked by VR, as studies show that VR tends to evoke stronger emotions than other media (Flavián et al., 2021), but this has not yet been examined for nostalgia. In addition, as some respondents noted deeper knowledge of Notre Dame’s history, VR-evoked nostalgia could be studied in educational settings (Rojas-Sánchez et al., 2022)[footnoteRef:6] to assess its potential to enhance knowledge acquisition “by addressing not only the reason but also the heart of the users” (Allal-Chérif, 2022, p. 8). VR has a proven utility in education settings in terms of learning purposes, and emotions also play an important role in such contexts (Jensens & Konradsen, 2018).  [6:  In line with our empirical context, subject matters like arts, literature, history, religion or architecture would lend themselves well to nostalgia-rich VR exposure in the classroom, but other contexts can elicit nostalgia as well, in particular by exploring them through the lens of their history: chemistry, languages, business, politics, etc. ] 

While our study introduces temporal relatedness as an extension of SDT, further validation is needed to determine whether this is a generalizable psychological need, and a scale could be developed. Experimental methodologies could explore the causal link between VR-evoked nostalgia, temporal relatedness, and wellbeing outcomes. Overall, we believe our study lays a solid groundwork for further research on VR-evoked nostalgia and wellbeing.
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