Appendix 1: Details on the 13 illustrative cases employed in the study 
	Company
	Industry
	Geographic Area of Operation
	Size (Employees)
	Company outline
	Metaverse business transformation

	Samsung Electronics
	Consumer Electronics, Technology
	Global
	267,937
	Samsung Electronics is a global leader in consumer electronics, semiconductors, and telecommunications equipment, providing a wide range of products from smartphones to home appliances.
	Samsung has used the metaverse for product launches, creating a virtual flagship experience center to showcase new products and reach wider audiences.

	Hyundai Motor
	Automotive
	Global
	285,000
	Hyundai is a leading automotive manufacturer, known for its vehicles, including cars, SUVs, and electric vehicles, and is expanding into robotics and advanced mobility solutions.
	Hyundai created a metaverse-based showroom, allowing customers to explore and test its vehicles virtually with real-time connections to sales advisors.

	Christie’s
	Art Auctions
	Global
	2,500
	Christie’s is a premier auction house offering art, collectibles, and luxury items. It holds prestigious auctions around the world.
	Christie’s launched an auction platform in the metaverse, allowing clients to purchase and engage with virtual art pieces.

	Clinique (Estée Lauder)
	Beauty, Cosmetics
	Global
	63,000 (Estée Lauder Companies)
	Clinique is a leading skincare and cosmetics brand under the Estée Lauder Companies, known for dermatologist-developed products.
	Clinique has integrated loyalty programs in the metaverse, offering digital goods and exclusive experiences as rewards to boost customer engagement.

	BMW Group
	Automotive
	Global
	149,475
	BMW is a leading manufacturer of premium automobiles and motorcycles, known for its innovation and engineering in the luxury car market.
	BMW developed a metaverse plant, a fully virtual environment for planning and simulating the entire production process.

	Boeing
	Aerospace
	Global
	156,000
	Boeing is a global leader in aerospace manufacturing, producing commercial airplanes, defense systems, and space technology.
	Boeing established a digital factory strategy, using the metaverse to unify its design, production, and airline services, integrating 3D engineering and robotics.

	Carrefour
	Retail
	Global
	321,000
	Carrefour is one of the world's largest hypermarket and supermarket chains, operating across Europe, Latin America, and Asia.
	Carrefour leveraged the metaverse for virtual recruitment and employee training, providing immersive, realistic simulations of workplace environments.

	Accenture
	Consulting, Technology
	Global
	733,000
	Accenture is a multinational professional services company specializing in consulting, technology, and outsourcing.
	Accenture developed virtual campuses and immersive experiences for onboarding and training employees in the metaverse.

	Meta 
	Technology, Social Media
	Global
	66,185
	Meta is a tech company focused on building social media platforms, virtual reality, and the metaverse.
	Meta optimized collaboration processes with VR platforms and headsets, enhancing remote collaboration across internal departments.

	JP Morgan
	Financial Services
	Global
	296,877
	JP Morgan Chase & Co. is a global financial services firm offering investment banking, asset management, and wealth management services.
	JP Morgan created a lounge in the metaverse to facilitate communication between its branches, partners, and customers.

	Burberry
	Fashion
	Global
	9,234
	Burberry is a luxury fashion house known for its iconic trench coats, clothing, accessories, and fragrances.
	Burberry released virtual collections of fashion items and accessories for users in virtual worlds, enhancing its digital offering.

	Nike
	Sportswear
	Global
	83,700
	Nike is a leading sportswear and athletic brand, producing apparel, footwear, and equipment.
	Nike introduced a virtual collection of sneakers in the metaverse, where items could be redeemed for real-life shoes.

	Wendy’s
	Fast Food
	Global
	14,500
	Wendy’s is a global fast-food chain specializing in burgers, sandwiches, and salads.
	Wendy’s launched virtual restaurants in the metaverse, allowing customers to receive codes for real-world food purchases.



Appendix 2: Role of metaverse in customer interaction processes 
In reference to making clients aware of firm’s offering, firms can host product launch events in the metaverse (Ghali et al., 2024) since these may gather more audience at significantly reduced cost as compared to traditional physical launch events (Laufik, 2022). Indeed, the metaverse allows for an unlimited number of potential buyers to access a virtual space for discovering about the firm’s business and products without even physically touching them (Ibentos, 2022). This is possible via a virtual product showcase (Roblox, 2021), a virtual performance (e.g., festival, concert, art exhibition) (McDowell, 2023), or even a virtual minigame (e.g., scavenger hunt) that leads participants to the product (Lee , 2022). For example, to make clients aware of firm’s offering, the technological company Samsung leveraged a metaverse flagship experience center as a satellite location for the annual reveal of the company’s latest and greatest products, thus helping customers in discovering its business and learning about the next generation products[footnoteRef:1]. [1:  https://timesofindia.indiatimes.com/gadgets-news/samsung-galaxy-unpacked-february-9-event-comes-to-metaverse/articleshow/89424964.cms ] 

As for supporting clients in evaluating the firm’s offering, metaverse-based showrooms can be set by firms (Bobier et al., 2022; Ghali et al., 2024) to provide clients with all the information about the firm’s products. Specifically, metaverse-based showrooms allow clients to virtually test the products via computer interfaces, augmented reality or virtual reality headsets[footnoteRef:2], and haptic technologies[footnoteRef:3] (Ashworth, 2023) that allow for a virtual walkthrough of the product. Furthermore, metaverse-based showrooms allow clients to ask questions to real sales advisors in the form of virtual avatars or hyper-realistic holograms (Tordjman et al., 2023). An example of metaverse’s use to supporting clients in evaluating the firm’s offering is the Hyundai’s one. Indeed, the car manufacturer set a metaverse-based showroom to provide its clients with all the information about the products, test and operate the products in the form of customized avatars, and feature in-real-time virtual connections with employees for checking questions[footnoteRef:4]. [2:  Augmented reality headsets are devices that overlay computer-generated content, such as images, videos, or 3D models, onto the user’s view of the physical world. This overlapping allows users to interact with digital elements while still being aware of and connected to their surroundings. Differently, virtual reality headsets immerse users in entirely computer-generated environments, effectively blocking out the physical world and providing a fully immersive experience.]  [3:  Haptic technologies (e.g., gloves, vests, controllers) involve the use of tactile feedback to simulate the sense of touch in a digital world. These technologies aim to recreate the sensation of touch and manipulate virtual objects, enhancing the realism and interactivity within virtual or augmented environments.]  [4:  https://www.ajudaily.com/view/20211230110510742 ] 

Relatively to allowing clients to purchase and have delivered the firm’s offering, firms can sell virtual and digital items that exist only in the metaverse, while also leveraging the metaverse as a funnel to physical products’ sales (Fennelow, 2022; Büchel and Spinler, 2024). Specifically, firms can create virtual products for virtual worlds that help users project their digital identities and social status (Mancuso et al., 2023). These virtual products are mostly represented by clothes, cosmetics, and other items that user can buy to affirm the identity of their virtual avatars in the metaverse (Keegan et al., 2023). Simultaneously, digital products can be used to drive sales in the physical world by promoting a unique bundle of digital and physical products (Mancuso et al., 2023). These digital products are mostly represented by non-fungible tokens, namely blockchain-based assets that allow users to buy, sell, and trade items by storing metadata that certifies the ownership, uniqueness, and provenance of digital goods. As an instance of allowing clients to purchase and have delivered the firm’s offering, the auction house Christie’s launched an own auction platform for the purchase of virtual art pieces, thus allowing customers to virtually acquire and enjoy the products[footnoteRef:5]. [5:  https://red-eye.world/c/christie-s-to-bid-teen-supernova-s-nft-art-in-the-metaverse ] 

With regard to getting clients loyal, loyalty programs in the metaverse revolve around rewarding consumers with digital goods in four main ways (Walker, 2022; The Drum, 2022b). First, they increase consumer engagement and loyalty as they sustain metaverse gamification, be it through a collectible digital series or a metaverse games (World Coffee Portal, 2022; Büchel and Spinler, 2024). Second, digital goods provide access to exclusive experiences, rewards, or deals in both virtual and real worlds (Medium, 2022; Ghali et al., 2024). Third, these specific products  are offered as rewards for referral, hence encouraging customers to talk about their experiences, recommend products, and interact with each other (McDowell, 2021; Ghali et al., 2024). Finally, digital goods can be co-created and redefined by customers who share and experience with them for affirming their virtual identity and perform virtual sociality, thus becoming brand ambassadors (Unxd, n.a.; Mancuso et al., 2023). At this regard, the beauty brand Clinique can be considered an interesting example, as it promoted metaverse marketing campaigns where customers were invited to enter a competition for a chance of winning free branded products (McDowell, 2021)[footnoteRef:6]. [6:  https://www.forbes.com/sites/stephaniehirschmiller/2022/06/11/cliniques-metaverse-nft-makeup-campaign/ ] 

TABLE I. Core focus of the metaverse business transformation: customer interaction processes
	
	Customer Interaction Processes
	Examples

	
	Make client aware of firm’s offering (Awareness Phase)
	Samsung: New products launch events in the metaverse

	
	Support clients in evaluating the firm’s offering (Consideration Phase)
	Hyundai: Metaverse-based showrooms for virtual testing 

	
	Allow clients to purchase and have delivered the firm’s offering (Purchase Phase)
	Christie’s: Sale of virtual products and funnel for physical products’ sales

	
	Get clients loyal after the offering purchase (Loyalty Phase)
	Clinique: Loyalty programs based on digital goods


Source: Authors own creation
Appendix 3: Role of metaverse in internal processes 
As for operations processes, firms can operate in so-called “metaverse plants” (Hasan et al., 2024). Indeed, the metaverse offers a digital and immersive environment that replicates and connects in real time every aspect of an organization and its end-to-end supply chain (Ixtenda, 2022). This is possible by convergence of multifold digital twins that replicate everything from physical assets (e.g., products, office buildings) to people (e.g., employees, partners, customers) to manufacturing, engineering, and supply chain processes (Abraham et al., 2022). As an example of the metaverse’s use for operations processes, the world’s leading premium manufacturer of automobiles and motorcycles BMW Group generated a so called “metaverse plant”. This is a plant fully planned and simulated in a virtual environment, where every detail of the entire production process is designed virtually[footnoteRef:7]. [7:  https://www.press.bmwgroup.com/global/article/detail/T0411467EN/bmw-group-at-nvidia-gtc:-virtual-production-under-way-in-future-plant-debrecen?language=en ] 

Concerning innovation processes, firms can conceptualize, design, and produce new products in the metaverse (Zheng et al., 2024). Indeed, the metaverse support a digital product development process through improved collaboration across R&D, innovation, product design, and production (Castellano et al., 2022). Specifically, internal and external business stakeholders can present new ideas and receive feedback on new product blueprints for fast and effective collaboration in virtual rooms and around real-time 3D design (Guibert, 2022). An example of metaverse’s use for innovation processes is represented by the aerospace company Boeing. It established a corporate strategy and inaugurated investments for a new digital factory where to unify sprawling design, production and airline services operations. Here, immersive 3-D engineering designs will be twinned with interactive robots, while mechanics around the world will be linked by mixed reality headsets[footnoteRef:8]. [8:  https://www.reuters.com/technology/boeing-wants-build-its-next-airplane-metaverse-2021-12-17/ ] 

As for human resource processes, firms can manage workforce recruitment, onboarding, and training in the metaverse (Castellano et al., 2022; Guibert, 2022; Lim et al., 2024). Specifically, during the recruitment process, candidates can experience authentic workplace situations before joining the company, thus understanding what a working day looks like. Furthermore, the virtual mirroring of the exact product, machine, or tool that new employees will use allows for virtual training which is more engaging and effective as compared to physical training (Purdy, 2022). Two examples of firms leveraging the metaverse in human resource processes are the French retailer Carrefour, which organized virtual recruitment in the metaverse[footnoteRef:9], and the advisory company Accenture, which managed several human resource processes in the metaverse, from onboarding of its workforce within a virtual campus to training within virtual experiences[footnoteRef:10]. [9:  https://themediaverse.com/supermarket-carrefour-is-now-holding-job-interviews-in-the-metaverse/ ]  [10:  https://www.hrmonline.com.au/onboarding/accenture-onboards-employees-in-the-metaverse/ ] 

TABLE II. Core focus of the metaverse business transformation: internal processes
	Internal Processes
	Examples

	Operations
	BMW Group: Operating in a metaverse plant 

	Innovation

	Boeing: Conceptualizing, designing, and producing new products in the metaverse 

	Human Resource

	Carrefour, Accenture: Recruiting, onboarding, and training in the metaverse


Source: Authors own creation
Appendix 4: Role of metaverse in improving existing value sources 
As for the optimization of existing value sources by involving the coreset of individual firms, the metaverse offers firms the ability to visualize and interact with real assets and environments, rather than merely providing a virtual static view of objects and models in isolation (Mourtzis et al., 2022). This is possible by means of virtual reality headsets and platforms, which enhance remote collaboration among internal departments as well as allow for a more effective customer engagement (Lim et al., 2024; Büchel and Spinler, 2024). This is what happened in the case of the technological conglomerate Meta, which developed and internally adopted virtual reality headsets and platforms to enhance remote collaboration among internal departments[footnoteRef:11]. [11:  https://tech.facebook.com/ideas/2023/2/promoting-collaboration-and-social-interactions-in-the-post-pandemic-workplace/ ] 

The optimization of existing value sources by acting on the whole value chain leverages metaverse platforms to influence the interconnections among the firms, their partners, their customers, and the entire stakeholders (Mancuso et al., 2024). Indeed, especially within decentralized metaverse platforms, users can create virtual content which is traded freely and directly in a peer-to-peer manner, without the need for intermediaries in the value chain (Kadio-Morokro et al., 2022; Ritala et al., 2024). An example of this is represented by the financial service company JP Morgan, which set a lounge in the metaverse for strengthening the communication infrastructure between its branches, its partners, and its customers[footnoteRef:12]. [12:  https://www.euronews.com/next/2022/02/16/jp-morgan-becomes-the-first-bank-to-open-in-the-metaverse-where-you-can-shop-with-crypto-a ] 

TABLE III. Ultimate goal of the metaverse business transformation: Improving existing value sources
	Improving existing value sources
	Examples

	Optimization of existing BM by involving the coreset of individual firms
	Meta: Collaboration and process optimization via metaverse-related technologies (e.g., platforms, headsets, AI-enabled digital beings) 

	Optimization of existing BM by involving the whole value chain
	JP Morgan: Modification of interconnection among the value chain actors via metaverse platforms


Source: Authors own creation
Appendix 5: Role of metaverse in creating new value sources 
In reference to acting on what is offered, firms can release two main types of new offering in the metaverse, at the boundary between real and virtual world (Mancuso et al., 2023). First, there is the tokenization, (i.e., the sale of a virtual model corresponding to a real and unique object) (Bolton and Cora, 2021; Hasan, 2024). Second, there is the virtual complementarity, (i.e., the introduction of additional virtual goods, contents, or services which complement the focal physical offering) (Moy and Gadgil, 2022; Ritala et al., 2024). Two real examples can be provided. As for the introduction of new products and/or services, the fashion house Burberry defined a new metaverse offering in the form of virtual collections of clothes and accessories usable in virtual worlds[footnoteRef:13]. Similarly, the sport manufacturer Nike added new metaverse offering to the core one by releasing a virtual collection of sneakers whose items can be redeemed for corresponding real-life shoes[footnoteRef:14]. [13:  https://www.burberryplc.com/news/brand/2022/burberry-introduces-virtual-handbag-collection-on-roblox ]  [14:  https://www.businessinsider.in/retail/news/nike-readies-the-physical-release-of-its-first-metaverse-driven-cryptokicks-heres-how-to-get-a-pair-of-these-real-world-sneakers-/articleshow/96014368.cms ] 

Relatively to acting on how the offering is delivered, firms can extend physical and/or traditional digital channels with totally virtual ones, thus releasing omnichannel benefits (Cottrell, 2022; Lim et al., 2024). Specifically, omnichannel strategy based on the extension of physical channels with virtual ones can be released in two main ways (Latino et al., 2024), i.e., by empowering physical stores with metaverse-related technologies (e.g., onsite cameras, haptic gloves) and by creating virtual experiences which replicate/complement physical experiences in the stores (Lim et al., 2024). Similarly, extending traditional digital channels with virtual ones consists in sharing the activities performed in the metaverse (e.g., purchase of new skins, attendance of exclusive experiences) on traditional social media platforms, where customers can promote their virtual identities (Mancuso et al., 2023). Two renewed companies adopted the metaverse to act on how their offerings are delivered. Referring to the introduction of new channels, the fast-food company Wendy’s launched virtual restaurants where customers can receive codes for real food[footnoteRef:15], while the luxury brand Gucci built a pop-up virtual world for hosting virtual fashion exhibitions ting in with in-real-life physical exhibition in Gucci’s headquarter (Roblox, 2021). [15:  https://www.thedrum.com/news/2023/06/14/how-wendy-s-enabled-consumers-get-real-chicken-nuggets-within-the-metaverse ] 

TABLE IV. Ultimate goal of the metaverse business transformation: Creating new value sources
	Creating new value sources
	Example 

	Innovate “what” is delivered
	Burberry, Nike: Introduction of new products/services or additional products/services 

	Innovate “how” the offering is delivered
	Wendy’s, Gucci: Introduction of new channels or additional channels 


Credit(s): Authors own creation
Appendix 6: Semi-structured interview 
General understanding of the metaverse (Keegan et al., 2023)
· What does the term "metaverse" mean to you in the context of business transformations?
· Please provide a description of the metaverse initiative developed by your company.
Framing and implementing metaverse-driven business transformations (Mouzas, 2022; Guenzi & Habel, 2020; Massa & Tucci, 2013; Safrudin et al., 2014; Warner & Wäger, 2019)
· How do you frame the goals of business transformation when leveraging the metaverse, particularly in terms of creating new value sources versus improving existing ones?
· What are the primary drivers for organizations to pursue business transformations in the metaverse?
· How does your organization approach the implementation of business transformations driven by the metaverse?
· In your experience, how do you prioritize between enhancing customer interaction processes and optimizing internal processes in the context of the metaverse?
· How has the metaverse influenced your organization's business model?
Organizational learning mechanisms, technology transfer management, and challenges (March, 1991; Lichtenthaler & Lichtenthaler, 2010)
· Could you please outline how your company approached this venture into the metaverse? Was the objective to explore the potential of the metaverse in the long term, or to exploit it in the short term?
· Could you describe any specific roadmaps your organization has used to guide its venture into the metaverse? Have you incorporated expertise from outside the company, or is one of the goals of this venture to associate your firm with sharing knowledge and awareness about the metaverse?
· What challenges has your organization encountered in pursuing this venture?
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