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Abstract 
Distributed Ledger Technologies (DLT) have triggered business model innovation activities among firms. While the available business model design choices are limited by the unique properties of any protocol, management research so far has neglected the architectural differences between the dominant protocol types. In this study, I analyse the business model design characteristics of firms seeking to utilise the IOTA Tangle as the underlying DLT protocol for business model innovating. I apply an explorative multiple case study approach for theory building comprising ten cases. Overall, my findings highlight the need to differentiate between different DLT-protocols in management research as firms make purposeful decisions for or against individual protocols. I contribute to literature on business model innovation by identifying two potential business model patterns the IOTA Tangle facilitates that is by-demand value capture and creation and the monetisation of data streams. I further find that firms create or extend either closed or open platforms when integrating the IOTA protocol into their business models.
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[bookmark: _Toc1632037]Introduction
In recent times Distributed Ledger Technology (DLT) has sparked immense managerial interest. DLT is an umbrella term comprising different types of protocols of distributed systems that facilitate value and data exchange while storing the entire history of transactions in a public database (Iansiti & Lakhani, 2017; Natarajan, Krause, & Gradstein, 2017). A blockchain, as used in the Bitcoin and Ethereum networks, represents the most well-known among existing protocol types. Emerging technologies, such as DLT, offer outstanding opportunities for companies to attain or secure competitive advantages, when these are commercialised through innovative business models (BMs), (Aspara, Hietanen, & Tikkanen, 2010; Björkdahl, 2009; Bohnsack & Pinkse, 2017; Chesbrough, 2007; Chesbrough & Rosenbloom, 2002; Clauss, 2016). In the case of DLT, scholars have illustrated fascinating innovation possibilities (e.g., Tapscott & Tapscott, 2016) for various industries and applications.
However, adopting emerging technologies can become an expensive endeavour and cause high uncertainty in terms of future profitability (Hendricks, 1992; Stenbacka & Tombakb, 1994; Tushman & Anderson, 1986). This ambiguous trajectory has led Birkinshaw and colleagues (2018) to arouse attention on a phenomenon termed ‘potentially disruptive technologies’: Since a firm is confronted with more technologies than it can invest in, understanding about each innovation potential earliest possible in the development process is crucial knowledge managers are advised to seek for. A prerequisite to attain such knowledge is the consolidation of both a technical and economic perspective. 
With regard to the DLT context, this implies to assess the technology’s innovation potential under joint consideration of both use case specific requirements and protocol-specific traits (Glaser, 2017). For instance, within the DLT community there exists great dispute concerning the suitability of blockchain as a viable protocol architecture for various application domains, including those for the internet of things (IoT). 
Management literature has started to analyse potential applications for DLT (cfr. Gupta, 2017; Iansiti & Lakhani, 2017; Ito, Narula, & Ali, 2017). Yet, although these studies have advanced the creation of sensitivity regarding the breath of potential DLT-based innovations, a number of critical issues remain. First, despite the common (and often implicit) use of the term ‘blockchain’ as a synonym for any kind of DLT, only very few existing academic works in the management domain consider protocol-specific properties in the assessment of opportunities for business model innovation (BMI) (Glaser, 2017). The research of Kahlert (2018) depicts one notable exception in this domain. He finds that the constraints concerning transaction rates and high transaction costs restrict the applicability of existing blockchain protocols for a number of important use cases in the energy industry, such as decentralised peer-to-peer energy trade. Second, considering its relevance for practice, the academic discourse lags behind. In particular, sound empirical research on DLT is necessary. In response to aforementioned constraints underlying blockchain architectures, more recently structurally different protocols such as the IOTA Tangle have been developed (Popov, 2018b). So far, these have been entirely neglected by management research. In sum, I conclude that the discourse among management researchers lacks understanding and possibly even awareness concerning protocol-specific properties. These however are crucial to draw justifiable conclusions on the innovation trajectory of DLT and further to provide valuable guidance for managerial practice. 
This study aims to address the outlined research gap and advance managerial insights on potential of DLT for BMI. I rely on empirical insights of one specific protocol, the IOTA Tangle. Consequently, my research asks: “How does the IOTA Tangle enable firms to innovate their business models?” Given the theoretical and empirical limitations, I opt for a theory-building approach through an inductive multiple-case study (Eisenhardt, 1989; Yin, 2014). The unit of analysis is the business model. The empirical context is ten use cases across nine organisations varying in industry background and firm size. I examine how the IOTA Tangle enables these firms to innovate their business models. This entails the business model characteristics in terms of three components, the value proposition, value creation, and value capture mechanisms.
[bookmark: _Toc1632038]Background
Prior analysis of the innovation potential of DLT has been characterised by a mono-disciplinary perspective (also cf. Glaser, 2017). Such approach inhibits to consolidate the technical and economic dimension. The focus of this research is to assess the innovation potential of the IOTA Tangle relying on the consideration of its unique properties.
[bookmark: _Toc517116024][bookmark: _Toc517116133][bookmark: _Toc517120859]Business models and technological progress
A business model refers to the value a company offers to its customers, the set of activities through which it creates and delivers this value, and the mechanisms through which it captures parts of the value in the form of monetary returns to facilitate sustainable business activity (e.g., Teece, 2010; Zott, Amit, & Massa, 2011). When examining business models of real companies, scholars commonly rely on component-based conceptualisations of the construct (Ito et al., 2017; Wirtz, Pistoia, Ullrich, & Göttel, 2016). These allow for fine-grained comparisons across different cases. Despite diverging understanding concerning individual business model components, researchers share common sense about the three central ones: value proposition, value creation, and value capture (e.g., Doganova & Eyquem-Renault, 2009; Teece, 2010). The value proposition defines the value a firm proposes to its customers in the form of products and services. In order to develop an attractive value proposition, the company needs to address and meet customer demands. The value creation defines the mechanisms that collectively allow the firm to create and deliver the value proposition to customers. This is best achieved by attaining excellence in key activities, sufficient (organisational) resources and capabilities (Amit & Zott, 2001). The value capture is concerned with logic of how the firm monetises the created value. For the collection and analysis of data on IOTA-enabled BMI, I applied this three-dimensional conceptualisation.
Technological progress is a main driver for firms to innovate their business models (Gambardella & McGahan, 2010). BMI is defined as “designed, novel, and nontrivial changes” to single or multiple business model components or their linkages (Foss & Saebi, 2016, p.201). When referring to innovation potentials of DLT, research has focused on adoption patterns in organisations (Iansiti & Lakhani, 2017) and the elaboration of application developments across various industries and domains, spanning finance (Holotiuk, Pisani, & Moormann, 2017; Ito et al., 2017; Tsukerman, 2016), IoT (Zhang & Wen, 2017), electronic voting (Morabito, 2017), automotive security (Dorri, Steger, Kanhere, & Jurdak, 2017), and others (Ito et al., 2017; Tapscott & Tapscott, 2016). Despite valuable insights offered by the existing work, research lacks a clear business model perspective. This would foster the identification of use case-overarching patterns in terms of innovative mechanisms for value creation and capture. Further, these works majorly disregard the technical properties of the use-case underlying any DLT-protocols, which is essential for a thorough assessment of any innovation potential. 
The IOTA Tangle
[bookmark: _Toc517116136][bookmark: _p0uahn7cdwa1][bookmark: _726awtxc2qe]DLT is the umbrella term comprising various protocol types, of which blockchain depicts the most widely known. A unifying characteristic is the use of a public ledger to record transactions. This is intended to remove any single entity, such as banks or other mediators, from control over the transaction record (Natarajan et al., 2017; White, 2017). However, there exist significant differences in the way this property is implemented by the different protocol types. In the following, I outline the unique properties of the IOTA Tangle. To illustrate important differences, I draw a comparison to major blockchain protocols, namely Bitcoin and Ethereum. 
In contrast to a sequential chain of blocks each of which includes multiple transactions, the IOTA Tangle leverages a directed acyclic graph. The edges of this graph – in a mathematical sense – are directed in sequence and without any cycles (Bramas, 2018; Daly, Shen, & Aitken, 2011). In the IOTA Tangle, each vertex represents an individual transaction and the edges connecting the vertices represent approvals. 
A new transaction is added to the Tangle following the approval of two previous transactions. As a result, two edges and one vertex are added to the graph. The approval is done by the transaction-issuing node. Therefore, opposed to most blockchain networks, there exists no separation between participants who issue transactions and transaction validators in the network. This property enables participant to issue transactions with no additional fees, disregarding insignificant computational resources originating from the approval process (Bramas, 2018; Popov, 2018a). In contrast, the energy necessary to maintain a certain blockchain can be significant. This is due to the continuous creation of blocks (which is independent from the amount of processed transactions) and cumulative computational resources used by all block validators of which only the first valid solution is considered. At the moment of writing, Bitcoin’s annual energy consumption is estimated at 73.12 TWh. This is higher than Austria’s annual energy consumption (Digiconomist, 2018).
After being issued to the Tangle, any new transaction is initially unconfirmed. Over time, as new transactions are issued, its validity increases as the issuing nodes approve previous transactions. An increase in the ratio of newly issued transactions per period leads to faster validations of transactions. Theoretically, there exists no limit in the ratio of issued transactions per period in the Tangle (Popov, 2018a). In contrast, in most blockchain protocols the amount of approvable transaction per period is limited by design: Unlike a sequence of blocks, the Tangle protocol is asynchronous. Due to latency in the synchronisation of transactions, the nodes may see different parts of the ledger. This means different sets of recent transactions considered for approval. This can lead to the temporary existence of sub-tangles. This state is often referred to as offline transactions. If two conflicting transactions arise, the nodes decide for one to be left orphaned (Popov, 2018b, 2018a). The sequence of blocks in blockchains leads to synchronous protocols. At every moment, the validators are consistent in regard to the current state of the ledger. So as to ensure synchronisation among all validators, the average block creation time in blockchain protocols is controlled. Evenly, blocks have a predefined maximum size that determines the amount of data, respectively the number of transactions they can include (Buterin, 2014; Wright & De Filippi, 2015). As a result, the amount of confirmed transactions per seconds (CTPS) on a blockchain like Bitcoin is about 7 (Croman et al., 2016). However, the asynchronous nature of the IOTA Tangle also causes challenges to include timestamps for each transaction. Timestamps are necessary for the development of smart contracts, an often highlighted feature of DLT that allow for the automated execution of transactions (Tapscott & Tapscott, 2016).
Both the dominant blockchain protocols and the IOTA Tangle allow for the development of higher-level infrastructure. One of such modules, specific to IOTA distinct is Masked Authenticated Messaging. It is a second layer protocol that enables the issuing and access of encrypted data streams (Handy, 2017). 
In its current implementation the IOTA Tangle relies on a trusted node. This so called ‘coordinator’ regularly issues ‘milestone’-transactions and only transactions directly or indirectly approved by a milestone-transaction are considered valid. This mechanism serves to protect the protocol from malicious attacks until sufficient activity makes the network robust against such attacks. The coordinator essentially centralises the network. The IOTA Foundation, responsible for maintaining and optimising the protocol, intends to remove it or replace the node by a set of distributed trusted ones in the near future (Bramas, 2018). 
[bookmark: _Toc1632039]Methodology
This research addresses the question of how the IOTA Tangle facilitates new logics for organisations to propose, create and capture value. Given the lack of theory that can explain these mechanisms, I applied an explorative multiple case study to facilitate inductive theory building (Eisenhardt, 1989; Yin, 2014). Consistent with my post-positivist stance, my research is grounded on empirical insights from ten cases that allow for more generalisable theories in comparison to a single case study (Eisenhardt & Graebner, 2007). The theoretical foundation is the business model. I rely on a component-based conceptualisation for insights along the three central dimensions: value proposition, creation, and capture. 
[bookmark: _bcevenvgsqy][bookmark: _Toc517116027][bookmark: _Toc517116138][bookmark: _Toc517120862]Sampling
My sampling strategy followed a theoretical sampling approach (Glaser & Strauss, 1965) through which I aimed for high variety within the cases, not representativeness. I initially sought for variety in terms of geographical location, industry context, and firm size. This followed the idea that the business model construct is regionally, industry- and firm size-independent. Pursuing a circular research process as proposed by Flick (2009), the sampling of subsequent cases iteratively followed the comparison and interpretation of the gathered ones (Suddaby, 2006). Yet, overall number of available cases is still highly limited due to the newness of the technology. Surprisingly, this process revealed distinct implementation models: The integration of IOTA enables firms to build or extend platforms that differ in their degree of openness. 
A platform refers to a system architecture of interchangeable, complementary and interlinked components based on which stakeholders can coordinate their activities (Baldwin & Woodard, 2009; Boudreau, 2010; Wheelwright & Clark, 1992). In the digital world, platforms can be software-only and provide a hub around which firms can innovate and transact (Evans & Gawer, 2016; Teece, 2016; West, 2003). Referring the observed cases, I found this characteristic represented, for instance, by IT architectures to enable selected firms to share certain data within a group of partners along the supply chain (Industry 4.0) or to enable various kinds of innovators provide services to patients or medical institutions (eHealth). An essential characteristic of a platform architecture is that certain components, such as add-ons change while others remain fixed over time (Baldwin & Woodard, 2009; Bresnahan & Greenstein, 1999). Platforms differ significantly in relation to the rights to change such components. While access to data stored in an “Enterprise Tangle” in the Industry 4.0 case is limited to selected partners, the infrastructure for the eHealth case is placed in the public domain. Openness of platforms occurs at multiple levels along a continuum (Eisenmann, Parker, & Alstyn, 2009), however, a main characteristic for distinguishing between closed and open platforms is the platform provider’s ability to exclude outsiders from the entire system (cfr. Boudreau, 2010). Following Silverman’s (2013) suggestions to strengthen the internal validity of research through deviant case analyses I aimed to cover both closed and open platform designs in the course of my sampling process. In order to achieve this, I collected evidence through archival records so as to gain a basic understanding of the project context.
I identified potential cases by screening the official announcements of projects on the official blog of the IOTA Foundation, in the IOTA Subreddit, and Twitter. Supported by two additional researchers, we then contacted the parent organisations requesting interviews with the person(s) in charge of the project of interest. The sampling process was ceased once new cases became increasingly difficult to identify and the latest ones began to confirm the emerging theory (Eisenhardt, 1989). Overall, this process resulted in ten cases that cover a wide range of industries, including automotive, education, healthcare, home appliances, IT, and energy. 
In terms of project status, none of the sampled cases had exceeded the state of a proof of concept. I am aware about the constraints of this implies for the generalisability of the resulting findings. As my research intention is an inquiry into the innovation potential of the emerging IOTA protocol, however, I consider this to be an ideal timing. Furthermore, this allows to shed light into the different mechanisms firms rely on to cope with uncertainty during the innovation of their business models (cfr. Velamuri, Schneckenberg, Haller, & Moeslein, 2017). In this context, one of the interviewees touched on the issue when stating:
“So, these are naturally some downstream thoughts and IOTA is also still in a kind of beta stage. However, I purposely engaged very early with this topic, in order to not only ideate and innovate around the potentials [of this technology], but to implement it in concrete Proof-of-concepts and apply it to selected projects.” [#1: Industry 4.0]
[bookmark: _z15i21eu595j][bookmark: _Toc517116028][bookmark: _Toc517116139][bookmark: _Toc517120863][bookmark: _Ref531612057]Data collection
In order to understand the key choices concerning the business model design, the group of researchers relied on semi-structured interviews as the primary data source. This allowed to gain sufficient understanding of the project context and the innovation intentions of the project owners. All interview partners received a short interview guide in advance outlining the overall structure and topics of interest.
Following a short introduction both of the research topic and project setting at the case firm, the focus lied on understanding the main aspects along all three business model dimensions. A third part addressed topics adjacent to the business model. Here, the researchers probed for (i) motives to use a DLT-based solution opposed to a centralised database, (ii) the IOTA Tangle opposed to a blockchain, such as Bitcoin or Ethereum, and (iii) any perceived risks and opportunities for related to the use of the Tangle. Secondary data, i.e. archival records from third party interviews, public blog posts, or news articles served as complementary sources to ensure construct validity (Denzin & Lincoln, 1994) and support for the probing for case-specific details (cfr. Section 9.1.1, Table 9‑1,2)
The primary data body comprises interviews with nine informants and a duration of 60 minutes on average. These were conducted between March and May 2018 (Figure 3‑1). When possible, e.g. in the case of WeWash and Volkswagen (VW), the researchers met with the interviewees in person. However, because of the global geographical distribution of the cases, we conducted seven of the interviews as video conferences. All interviews were recorded. Overall, two or three researchers participated in each interview to further increase construct validity and to facilitate ‘objective’ knowledge (Gibbert & Ruigrok, 2010). 
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[bookmark: _Ref525140234][bookmark: _Ref517112205][bookmark: _Toc517116267][bookmark: _Toc1564382]Figure 3‑1: Case overview



[bookmark: _o087gyh4d029][bookmark: _Toc517116029][bookmark: _Toc517116140][bookmark: _Toc517120864]Data analysis
In total, three researchers were involved in the data analysis. The process followed the recommendations on multiple case study research for theory building (Eisenhardt, 1989; Eisenhardt & Graebner, 2007). Through iterative comparison of data and literature, the theory development started with no a priori hypothesis. 
We transcribed each interview and built individual case write-ups, that we discussed among the group of researchers. The actual analysis started through an within-case analyses following an open coding procedure of the interviews from which a set of distinct themes emerged (Strauss & Corbin, 2008). Each interview was coded individually by at least two researchers and following discussions of these codes among the group of researchers. Some of the themes that emerged during this process are trust and transparency, comfort, or collaboration with regulatory institutions (cfr. Section 9.1.1,Table 9‑3,4,5). The subsequent cross-case analysis was separated into two steps. Following the pattern-search tactics as proposed by Eisenhardt (1989), pairs of cases and compared against each other to identify similarities and differences between them. Additionally, process visualisations enhanced subsequent discussions among the group of researchers. I then used the themes that had emerged from the open coding procedure to elaborate on the differences the cases groups. This allowed me to identify both obvious and more subtle differences among them and subsequently build my theory. 
[bookmark: _Toc1632040]Findings
My analysis of the sampled cases reveals distinct patterns that organisations apply when aiming to leverage the IOTA Tangle for the design of their value proposition, value creation and capture mechanisms. Overall, I observed that firms make purposeful decisions for or against a specific DLT-protocol (also see Section 9.1.1, Table 9‑6). In this regard, my informants frequently highlighted a set of distinct features of the IOTA protocol that enabled them to develop specific business model designs and consequently guided their protocol choice, i.e. 
a) the Masked Authentication Messaging module for private communication between designated parties e.g., in the eHealth case between the medical device and the doctor, 
b) the Tangle’s feeless architecture that enables exchange of tamperproof data streams and microtransactions, e.g., for functions on demand as tested by VW,
c) the possibility of offline-transactions, such as in the Smart Charging case for transactions between the car and the charging station,
d) Scalability, enabling continuous data streams between various kinds of devices, e.g., in the Industry 4.0 case,
e) the Open Source nature enabling innovators to easily contribute to the newly developed ecosystem, such as in the New Internet case.
I noticed that the more the sampled organisations integrate the Tangle as an essential part of their business model the closer they collaborate with the IOTA Foundation. One of my informants highlights:
Of course, we conducted different tests ourselves and the theoretical description and general implementation appear suitable. However, somewhere there may still be aspects, that one cannot observe initially, and that need to be improved in subsequent versions. […] this is indeed the fact why we joined the IOTA Foundation: to push these issues forward. [#1: Industry 4.0]
Furthermore, following Gassmann and colleagues’ ‘Recombination School’ of thought (Gassmann, Frankenberger, & Sauer, 2016) I observed two distinct potential patterns by which the sampled organisations intend to create and capture value when leveraging the IOTA Tangle: For one, opposed to upfront- or time-boxed payments, e.g., when paying for parking tickets, I commonly observed value that is created and captured by-demand, i.e. value that is provided to the customer when and for the exact time it is needed. The interviewees referred to these mechanisms for instance using terms such as pay-by-data (Fognet), functions-on-demand (VW), or pay-per-time (washing) (WeWash). For another, opposed to the purchase of large data sets as a whole, I observed the monetarisation of data streams through microtransactions. Theoretically, this allows users to purchase a single data point stemming from a medical device in the eHealth case or the supply chain in the Industry 4.0 case. At their core both patterns benefit from IOTA’s scalability, feeless architecture, and the integration of a token, which enables direct monetarisation in return for data exchange.
Finally, the holistic analysis of the value proposition, value creation and capture mechanisms in the course of my coding process unexpectedly revealed two approaches in the context of which companies develop their business models: a closed and an open platform approach (Figure 3‑2). Firms pursuing a closed approach leverage IOTA to facilitate innovative value capture mechanisms in the course of which the focal firm creates a platform business model or extends an existing one. The ownership of the infrastructure allows the firm to remain control over the participating entities and the type of transactions processed through the Tangle. I found three subtle differences for instantiations of centralised systems: the Plug-In, the Deep Integration, and the Collaborative Exploration model. In contrast, an open platform approach features no focal organisation and is less hierarchically directed. Organisations pursuing a decentralised approach develop or utilise an open-source, IOTA-based infrastructure to facilitate adoption and permission-free innovation of self-assigning entities. Importantly, these firms do not integrate value capture mechanisms originating from the use of their infrastructure, but their creation and maintenance is typically financed by private or public funds. In order to monetise the infrastructure firms would need to develop complementary value propositions for users of the infrastructure – equally to all other self-assigning entities. I identify the Initiation and the Utilisation type as the two main models within the open platform approach.
In the following the value proposition, value creation and capture mechanisms of both platform approaches are discussed. While the cases within one approach share a wide range of characteristics, each archetypical subtypes features some idiosyncrasies, which I discuss in the respective section.
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[bookmark: _Ref531606511][bookmark: _Toc1564383]Figure 3‑2: Overview of archetypical IOTA-based BMI 
[bookmark: _Toc517116033][bookmark: _Toc517116148][bookmark: _Toc517120868]Closed Platform
Value Proposition
For the closed platform approach, I observed three central themes around which the focal firm builds its value propositions that relate to an increase in trust and transparency, increased comfort, and superior data-based insights.
A DLT-specific feature, which is leveraged across all cases is the use of IOTA’s public Tangle as a vehicle for trust and transparency. The protocol’s data immutability and transaction transparency create trust among stakeholders concerning the validity of data records. This trust is fostered for different motives, either internally, i.e. directed at the focal firm, or externally, i.e. directed at the customer. For example, at VW, the trust in the verification of a transaction is used primarily internally to enable trust in VW’s actions by the public, customers, and regulatory authorities (e.g., the Federal Motor Transport Authority), but also as a protection mechanisms against suppliers and customers. For instance, in the case of a malicious manipulation of the vehicle software by the owner, VW can show the regulatory authority through transparent over-the-air updates that the manipulation was not caused by VW. In contrast, others utilise trust externally to enhance customer’s capabilities. Thereby, the trust and transparency becomes an integral part of the value provided. One interviewee from NetObjex elaborates on this topic exemplifying the ability to conveniently transfer ownership and warranty of an asset peer-to-peer between customers.
“today what happens: every manufacture sends you a registration card and warranty […] let’s say that you buy a TV, it got a 5-years warranty and after 2 years, you sell it to someone else. So, there is an ownership change. There is no real ledger to record ownership change and the second owner is supposed to get the remaining 3 years of warranty [...] So, with the token that we are building around IoT, is to put our token on every device and then every device manufacturer will have a centralized place or it makes it really easy for consumers [… to call up] ownership, warranty, software drivers, [etc.]. So […] you can transfer ownership to someone at a very easy level.” [#4: Device Identity]
This statement touches upon a related aspect I labelled as comfort in the course of my coding process. In these cases, comfort provided to customers and end users was achieved through data sovereignty, more flexible personalisation, or increased accessibility.
Despite being distributed, IOTA’s Tangle serves as a central access point for previously spread data, which provides customers with sovereignty of their personal data. This may correspond to the need to gather different pieces of information for their purposes, like student’s educational record. Here, Lingk provides students with the possibility to freely access their university transcript contrary to current systems, in which they commonly face bureaucratic hurdles and eventual fees. 
In Lingk’s Distributed Education use case, students not only obtain data sovereignty, but can also personalise their educational path flexibly. The storage of records on the decentralised and immutable ledger allows third parties to verify their educational certificates. This allows Lingk to develop their service in collaboration with a broad network of universities providing students with the opportunity to select their classes not limited to a certain institution. VW’s customer may benefit from a similar kind of flexible personalisation of services. In the conventional system, people who buy a vehicle choose the definite set of car functions in advance. FoD allows drivers to opt-in to certain features context-dependent, as various sensors can record their actual use and publish it on the ledger.
Comfort in the Plug-In model is predominantly provided through mechanisms that I coded as increased accessibility. In the Communal Washing case, the integration of IOTA as a payment option extended the range of alternatives for the end consumer. One of my informants elaborated on this issue: 
“One of the key aspects of our mission is to make communal washing as seamless as possible for the end consumer. In this regard, the integration of IOTA […] provides a comfortable option that eliminates some common constraints of digital payments, such as manual post processing and transaction fees for both parties.” [#3: Communal Washing]
In a similar way allows the integration of IOTA in the Device Identity case for increased compatibility in the communication and exchange between end consumers connected devices.
Finally, in a centralised approach I observed focal firms like Netobjex (Device Identity) or Fujitsu (Industry 4.0) to offer data-analytics based consulting to their business customers to facilitate business model optimisation in terms of reduced costs or increased revenues.
Value Creation 
Through my coding procedure three themes emerged that relate to value creation mechanisms, namely the degree of protocol integration, data utilisation (storage, analytics), and stakeholder management.
I observed varying degrees of integration of the IOTA protocol into the business model logic depending on the chosen sub-model of the centralised approach. The cases representing the Plug-In model pursue a ‘light’ integration, i.e. they integrate IOTA as a transaction/payment option while keeping their existing business model. This allows them to become fairly independent from the protocol development but leverage only a small part of its features. In anticipation of a heterogeneous protocol-landscape NetObjex, for instance, has built an infrastructure layer into which they can integrate a diverse set of protocols. Thereby they facilitate seamless interoperability between different kinds of devices that may utilise different protocols in the future. My interviewee particularly stressed their independence of the development and implementation of any specific protocol. Similarly, WeWash can operate its business model without relying on the IOTA Tangle as a necessary payment option. In both cases, the protocol integration acts as a sole extension of the running business model. In the Integration and Collaborative Exploration model the Tangle’s properties, the firm’s value proposition, and its value creation mechanisms become inextricable. Such deeper integration of the IOTA Tangle influences the relationship between suppliers, manufacturer and end customer in a value chain. For example, in the FoD case, the conventional structures between the OEM and its suppliers of these ‘functions’ change. Unlike a traditional supply chain, VW offers suppliers the opportunity to offer new services directly to the end-customers I observed similar discussions for a potential change in the partner-customer relationship model at WeWash. Its implementation, however, would require an extension of IOTA’s integration compared to the currently tested Plug In approach. One interview partner from Fujitsu highlighted additional aspects of how the integration of the Tangle impacts the value creation.
“In this scenario, that is two firms communicate over the Tangle, then you can imagine - of course this is one step ahead from now – that industry 4.0 implies to eliminate the warehouse and to produce just-in-time. And since I try to go down to a lot size of 1, we achieve full customisation […] in order to guarantee this, we need a cyber-physical system - i.e. a robot that possesses insights for the car manufacturer into the production line of the supplier. So, in a next step this would facilitate the robot to place an order at the supplier. Once it is able to place orders, we would want to combine it directly with a payment.” [#1: Industry 4.0]
Essentially, deeper integration models of the Tangle initiate a relationship change to partners and customers. They shift conventional value chains towards a model in which partners can potentially reach to end customers at multiple occasions along the usage journey. Thereby, the Tangle facilitates direct monetisation of (commonly digital) services while in return guaranteeing integrity of the data exchange. In the Industry 4.0, Distributed Education, and FoD cases data, like supply chain communication, student’s achievement records or vehicle software needs to be securely transmitted. This is enabled by IOTA’s feeless structure. My informants of the Industry 4.0 and FoD case further stressed the Tangle’s importance for local transaction settlements. This is a necessary part in order to guarantee process security in the value creation even when a physical device is not connected to the internet. 
In the centralised model, firms are highly cautious about the data stored in the Tangle. This is not only intended to protect themselves from full data transparency, such as production processes, or to comply with GDPR regulations. NetObjex and Fujitsu use hybrid systems of decentralised and centralised data storage to leverage the advantages of the Tangle and centralised databases. NetObjex’ interviewee, for instance, stressed the advantages of trust in a decentralised system and of data analytics and speed in a centralised system and elaborated on the importance of technical reasonable data storage:
“Some people say: ‘Oh record every transaction on DLT for IoT.’ I think that is madness. Some IoT devices send some data back every minute, every second. Distributed ledger is not for that, it is horrible for that. It is so slow. Regular databases are much faster. [...] So, what makes sense, is to record important transactions [on a decentralised ledger]. [...] We have a centralized-decentralized model. Decentralized for events, transactions that really need to be shared and the rest can remain centralized, for speed and analytics.” [#4: Device Identity]
Storing data on their own database, for instance, facilitates NetObjex to conduct the business model optimisation focused data analytics for their customers. One interviewee pointed towards an alternative model stating: “In a producer-supplier setting, you may not want to use the public tangle. Instead, then we offer for example an enterprise tangle, which not everyone can access.” [#1: Industry 4.0] 
On a closed platform, the exchange between stakeholders is dominantly coordinated by the focal firm. In the FoD use case, the car serves as platform for suppliers to interact with drivers, while VW remains control over the participating suppliers and their offerings. Similarly, Lingk and Fujitsu provide underlying software architecture as a proprietary solution that allows them to control the university-, respectively industry partners that may enter their platform/private enterprise tangle.
Value Capture
The value capturing mechanisms that emerge in the closed platform approach most commonly comprise usage-based billing, micro transactions, revenue cuts, and hosting fees. 
Usage-based billing is a dominant value capture mechanism that I frequently observed in the centralised cases. In usage-based billing the customer is charged for certain goods or services based on their actual usage. This is in contrast to an a priori estimation resulting in a finite specification of the offered solution and corresponding investments. For instance, through IOTA’s integration in the smart parking use case, end customers only pay for the exact parking duration as opposed to current systems where drivers typically pay for fixed intervals or upfront.
In my sample usage-based billing often but not exclusively co-emerged with the utilisation of micropayments. The concept of micropayments originates from the video gaming industry. It refers to low-cost expansions of the game in terms of new content or in-game extras (Evers, de Ven, & Weeda, 2015) and has created significant profits for gaming companies (Lehdonvirta, 2009). By leveraging the IOTA Tangle, that allows for both data and value transactions in a feeless manner, companies are able to monetise highly context-specific information through micro transactions but also to secure their revenue streams. For instance, WeWash faces risks of potential payment losses when processing credit card transactions as they do not receive synchronous feedback about the payment processing. In case of payments failure, this results in the creation of service tickets that require manual transaction processing and cause high fees by the payment provider. The near real-time validation of IOTA-transactions mitigates this risk. Additionally, it allows for adaptions of the revenue model towards a by-demand system, such as pay-per-time. The current payment system prevents such models due to transaction fees that exceed the actual value of each transaction.
Across most cases my informants described potential monetisation mechanism by cutting a rate of the transacted revenue. For instance, VW mentioned the idea to cut a fixed rate of revenues stemming from their suppliers offerings through the car as a platform. Revenue cuts as a key value capture mechanism is particularly interesting as the feeless architecture is a core feature of the IOTA Tangle that has been a decisive factor for the case firms’ original protocol choices. The closed approach allows them to remain control of data and transaction flows opposed to pure peer-to-peer exchange on open platforms.
Interestingly, in two cases (Industry 4.0, Device Identity) my interviewees further highlighted hosting fees as part of their value capturing mechanism. These two companies charge hosting fees for optionally storing parts of customer’s data in centralised database.
Open Platform
[bookmark: _1zquef55irpe]Value Proposition
In the open approach the IOTA Tangle is leveraged for three main purposes that relate to the previously introduced concepts trust and transparency, comfort, and for achieving a global efficiency optimum. 
Opposed to the focal firm of a closed platform, this decentralised approach evolves around the needs of the end-consumer. Trust in the immutability of communication and data is used to allow for their auditability and transparency. These are eventually accessed or generated by a specific end consumer when using a related service. For instance, in the eHealth case this may be the trust of the doctor in the integrity of medical records or data from medical devices based on which he or she prescribes medical treatment. By building digital IDs – a unique digital representation of a physical device –, such as in the Smart Charging case, both parties can further ensure that the car owner is only charged for transactions relating to his/her car - even if the car may be capable of fully autonomous driving. In order to remain GDPR-compliant in spite of continuous data streams the entities commonly rely on the Masked Authentication Messaging module.
In line with the end consumer-centred model, direct-/peer-to-peer-communication and transaction is one key aspect to facilitate comfort for the end-consumer – corresponding to the labelling from the centralised approach. As the Tangle is also implemented as an institution-overarching ledger the end consumer experiences increasing data control, i.e. he/she can freely get and provide access to data, such as medical records (eHealth), to dedicated stakeholders. 
I observed one notable theme for the value propositions pursuing the Initiation model. That is firms build the Tangle-based infrastructure to reach a global efficiency optimum from an end consumer or society point-of-view. This may be achieved through the elimination of gatekeepers as one informant in the eHealth case described:
It is a complete ecosystem change, it removes the middle-man usually and redistributes the value chain in a different order. And sometimes […] it is going to be organized completely differently […] as a decentralized system […] open for anybody for innovating, so you can start really to have innovation happening although you are not the hospital. So that is the power to use in that case a public DL. [#9: eHealth]
In a similar matter ElaadNL leverages IOTA’s communication and transaction architecture to improve grid balancing essentially by enabling peer-to-peer energy trading between solar panels, electric vehicles, and chargers in local communities. 
Value Creation
Out of my coding process emerged distinct themes for each of the two models within the open platform approach. In terms of protocol integration, the informants pursuing the Initiation model emphasised the use of an open-source and public distributed ledger as well as the feeless, scalable architecture of the IOTA Tangle as key aspects to enable a permission-free innovation environment. Notably, in this approach the development of tools is a common practice to actively stimulate adoption among innovators. In the eHealth case this is instantiated through the creation of a sandbox, a digital environment for collaborative innovation. Similarly, the interviewees from the New Internet case develop an app builder so “that anyone without any coding knowledge can incorporate different components and elements into their interface” [#10: New Internet].
In contrast to the infrastructure that fully integrates the properties of the Tangle in the Initiation model, the Utilisation model bears resemblance to developments of the centralised model. For instance, Newmotion operates a working business model independently from the IOTA protocol development. While anticipating the need for adaption that could potential result from a rapid change in end customer behaviour, they test out selected features of the Tangle. Subsequently, they integrate them more deeply into their business model. Here, one interviewee described how the intention to separate data storage of charging data in the Tangle from the payment function with IOTA in order to accommodate for a transition period in regard to user adoption:
[…] I think it is maybe also one of the difficult parts of implementing a new payment technology in this industry because there are so many roaming platforms. If you want to implement something like this you have to get everybody on board or you get a split in the market. Having charging stations where you can pay with it and others where you can’t what makes it very confusing for the end-customer. It is very difficult to have a payment technology in place that is not very broadly accepted. You can use the DLT for logging the charging sessions and how much that costs someone and who is going to pay for it and when they pay for it. For example, with IOTA if that would be connected to the service that would be great but if not that could be two separate things […] [otherwise] everyone who wants to use [our solution] has to have IOTA in order to be able to charge. [#7: Smart Charging]
A notable aspect of the value creation for open platforms is the stakeholder management. As the Initiation model commonly strives for establishing a standard for data and transaction exchange in a certain domain, I observed a particular focus on the collaboration with regulatory institutions. One interviewee elaborated on this aspect:
“Our role is to foster that innovation. [...] That is why we always create mini ecosystems, we call them ‘minimal viable ecosystems’ of a critical mass of stakeholders that at least need to be at the table to validate that this is actually a valid business model that can be followed and deployed. […] Occasionally we do proof-of-concepts, where we then need to play the role of a start-up or solution provider but we just do it as a showcase. [...] But the big thing is that we need to have the regulator at the table because the regulator needs to look at what is happening in front of his eyes and realize that he needs to change the regulation to allow the steps of innovation to happen” [#9: eHealth] 
Value Capture
The value capture mechanisms in the open model depend on the pursued sub-type. The Initiation model essentially lacks an integrated revenue mechanism. In order to achieve full decentralisation and adoption the organisations rely on public and/or private funds. For instance, the IOTA Foundation originally collected IOTA tokens at the beginning of their protocol development to finance activities such as the IOTA-based infrastructure in the eHealth case. Similarly, ElaadNL is part of a foundation funded by Dutch grid operators as part of a joint effort to prepare for transformative sector changes, i.e. smart charging and the use of sustainable energy for electric vehicles.
Although the provision of a decentralised infrastructure, i.e. the Initiation model, offers little value capture potential by itself, a firm may profit greatly from its technical understanding by subsequently transferring into a Utilisation model. For instance, in order to stimulate adoption and permission-free innovation Fognet follows an open platform approach for the development of their IOTA-based meshnet infrastructure. Since the coding is open source and users can innovate in a web of value approach there is little direct monetisation potential. However, Fognet simultaneously develops a router, which users can buy to comfortably access the infrastructure. 
Open IOTA-based platforms more generally offer promising value capture mechanisms in the Utilisation model as outlined by one informant from the IOTA Foundation:
Eventually when everybody starts to use these solutions for free and the data will start to flow. People will realize that they can use an option that we have, and that is a cryptocurrency, that allows you to monetize the data-streams. And each API can be paid for the data it shares, you can be paid per segment, kilobyte or whatsoever. We can allow those things to happen at a micro-level, through micropayments, because we don’t have any fees. This means we can go as little as possible and start paying as a stream. [#9: eHealth]
[bookmark: _mn3lea67he2b][bookmark: _Toc517116034][bookmark: _Toc517116153][bookmark: _Toc517120869][bookmark: _Toc1632041]Discussion and Conclusion
My study contributes to theories of Distributed Ledger Technology and Business Model Innovation. Prior studies of management research often implicitly regard blockchain to be a single technology opposed to an umbrella term for distributed ledger protocols that is following a blockchain-based architecture like Ethereum or Bitcoin. In contrast, my empirical evidence highlights the importance to differentiate between protocols and their underlying architecture, as firms rely on this level of analysis when designing their business models. In this context, I show that the IOTA protocol appears promising for business models that require (i) private communication and transactions between different entities, (ii) tamperproof data exchange and microtransactions, (iii) the ability for asynchronous validation in the case of temporary mesh networks, (iv) high amount of frequent transactions, and/or (v) innovations from various ecosystem participants. 
This study offers two main contributions that provide insights into how the IOTA Tangle (a) facilitates distinct potential innovation patterns and (b) fosters the emergence of platform business models. First, the Recombination School of Thought on business model innovation research (Gassmann, Frankenberger, & Csik, 2014; Gassmann et al., 2016) highlights the role of reoccurring patterns across the business model dimensions to offer enormous potential in driving new business models. Within my case sample I identify by-demand value capture and creation and the monetisation of data streams as two dominant themes by which the IOTA Tangle integration influences firms’ business model innovation. Each ‘pattern’ represents a consistent business model logic (cfr. also Casadesus-Masanell & Ricart, 2011), enabled through the unique properties of the IOTA Tangle. Essentially, they point towards a miniaturisation of business, in terms of dimensions such as timing, duration, specificity of needs, etc. for which value is proposed, created, and captured. This constitutes a major implication for managerial practice as more firms creating or joining an IOTA-based platforms may be able to share and monetise more and smaller data pieces. In turn, other participants can customise their solutions and target smaller niche markets on-demand. Here, the IOTA Tangle may become a fundamental building block in facilitating firms to imitate promising business model innovations such as pursued by Netflix (Christensen, Raynor, & McDonald, 2016; “Netflix is moving television beyond time-slots and national markets,” 2018). Second, when designing their business models firms leverage the IOTA Tangle either to create, extend, or join a closed or open platform. Although it is too early to analyse competitive implications of one or another design choice in detail, it appears that open platforms limit the appropriability of its creators as it can be seen in other contexts (cfr. West, 2003). However, they may find value capture opportunities through device sales that provide access to the infrastructure (cfr. Teece, 2016). Thereby this study sheds light into connections of value creation and capture mechanisms in business model innovation (Spieth, Schneckenberg, & Ricart, 2014).
The insights gained through this study underlie a number of limitations that relate to the maturity of both the IOTA protocol implementation and the analysed business models. The IOTA protocol is currently still in a premature stage that differs from the intended implementation (cfr. Popov, 2018b). This concerns most notably the usage of the coordinator to protect the network from manipulation while critical implementation issues remain outstanding and the transaction and validation rate is still low. Furthermore, the protocol is under intense development, which entails modules that will facilitate extended protocol functionalities. Here, one module, named Qubic, is particularly prominent, as it is claimed to allow – among other functionalities – for the introduction of smart contracts (IOTA Foundation, 2018). Many of the analysed business model innovations rely on advances of the protocol reference implementation. Any technical problems in the latter will influence the final business model design especially for the models that feature deeper protocol integration levels. Therefore, the final business model innovation may change in subsequent iteration cycles. Despite these potential adjustments, however, the provided insights may still help practitioners and management scholars in indicating the relevant constructs of IOTA-based business model innovation. 
Management research on distributed ledger technology is still in its infancies. This study has begun to inquire into this field from a business model perspective, which allows managers and scholars to better understand how the IOTA protocol facilitates innovative ways to create and capture value. There is a lot of potential for comparative studies on alternative protocols or longitudinal studies to advance theory on business model innovation of different DLT architectures. 
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Case description

Fujitsu aims to leverage the IOTA Tangle in the context of an industry 4.0 solution. Here, the integration of the
Tangle facilitates the authentication of component origins for audit trails. This represents an important mean of
quality management to protect against counterfeit parts. Through the integration, Fujitsu further seeks to enhance
communication across different partners 1n the supply chain, eventually facilitating just-in-time production.

Lingk 1s developing a cross-university online learning platform. This allows students to take courses from different
institutions for which they receive official certificates. The Tangle serves for their verification. It 1s further used for
the verification of academic papers and to provide a traceable record for renting university equipment.

WeWash seeks to integrate IOTA 1nto 1ts washing service as one of several payment options for end consumers.
This integration 1s favourable because (1) 1t mitigates a number of risks associated with traditional transaction
processing, (11) 1t facilitates to gather experience of the Tangle’s functionality that can be later used for more
advanced innovations on the business model level.

NetObjex develops a platform for the interoperable communication between smart devices that leverage different
DLT protocols. One related use case 1s the creation of a digital IDs of smart devices, through which users can access
device-specific information or transfer ownership. Another use case 1s the development of a pay-per-time parking

system for cars.

Volkswagen experiments with the Tangle for the integration of functions-on-demand into 1ts vehicles. The latter
refer to functions that can be unlocked for a limited period of time. Functions-on-demand may entail changes on the
software level — e.g., unlocking navigation maps for certain areas — and hardware — e¢.g., unlocking a seat’s massage

function.

Newmotion 1s as a charge point owner for electronic vehicles and mobility service provider. The latter function
comprises the authentication of customers through and handling of payment transactions for which the IOTA Tangle
1s being tested. Based on the properties of the protocol, the firm further tests autonomous transactions between the

vehicle and the charging station.

ElaadNL provides software solution for electric vehicle charge points. The solution facilitates automatic
transactions, 1n the context of which the IOTA Tangle essentially enables the data and value exchange. Through
automatic transactions, ElaadNL enables the a more flexible use of electric vehicle batteries, for instance, by
charging 1in order to smoothen daily peaks 1in the energy production originating from renewable energy sources.

The IOTA Foundation healthcare group seeks to leverage the Tangle to establish patient-centred healthcare models.
The Tangle, provides patients with control of their medical records that typically stems from various sources. This
control entails the ability for data sharing with specific doctors.

Fognet seeks to establish a decentralized internet built on mesh networks among communities. The decentralized
structure of the network allows for the creation of new decentralised applications. For instance, artists are able share
and sell their work directly with end-customers.
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Fujitsu aims to leverage the IOTA Tangle in the context of an industry 4.0 solution. Here, the integration of the 

Tangle facilitates the authentication of component origins for audit trails. This represents an important mean of 

quality management to protect against counterfeit parts. Through the integration, Fujitsu further seeks to enhance 

communication across different partners in the supply chain, eventually facilitating just-in-time production.
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Distributed 

Education 

Lingk

Start-up 

11-50

IT & Education

Project manager Proof of concept  Blogpost Lingk is developing a cross-university online learning platform. This allows students to take courses from different 

institutions for which they receive official certificates. The Tangle serves for their verification. It is further used for 

the verification of academic papers and to provide a traceable record for renting university equipment.
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Start-up 

15
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Concept - WeWash seeks to integrate IOTA into its washing service as one of several payment options for end consumers. 

This integration is favourable because (i) it mitigates a number of risks associated with traditional transaction 

processing, (ii) it facilitates to gather experience of the Tangle’s functionality that can be later used for more 

advanced innovations on the business model level.
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Senior manager, 
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Volkswagen experiments with the Tangle for the integration of functions-on-demand into its vehicles. The latter 

refer to functions that can be unlocked for a limited period of time. Functions-on-demand may entail changes on the 

software level – e.g., unlocking navigation maps for certain areas – and hardware – e.g., unlocking a seat’s massage 

function.
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Product manager Proof of concept - Newmotion is as a charge point owner for electronic vehicles and mobility service provider. The latter function 

comprises the authentication of customers through and handling of payment transactions for which the IOTA Tangle 

is being tested. Based on the properties of the protocol, the firm further tests autonomous transactions between the 

vehicle and the charging station.
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ElaadNL provides software solution for electric vehicle charge points. The solution facilitates automatic 

transactions, in the context of which the IOTA Tangle essentially enables the data and value exchange. Through 

automatic transactions, ElaadNL enables the a more flexible use of electric vehicle batteries, for instance, by 

charging in order to smoothen daily peaks in the energy production originating from renewable energy sources.
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organisation 

50-100

Various, incl. 

IoT, healthcare

Head of business 

development,

E-Health Specialist

Proof of concept 

for showcase 

purposes

Blogpost, 

interview, videos

The IOTA Foundation healthcare group seeks to leverage the Tangle to establish patient-centred healthcare models. 

The Tangle, provides patients with control of their medical records that typically stems from various sources. This 

control entails the ability for data sharing with specific doctors.

10

New internet 

Fognet

Start-up 

1-10

ICT

Co-founder Proof of concept Blogpost, website Fognet seeks to establish a decentralized internet built on mesh networks among communities. The decentralized 

structure of the network allows for the creation of new decentralised applications. For instance, artists are able share 

and sell their work directly with end-customers.

4

Device 

Identity 

Smart parking 

NetObjex

Start-up 

11-50

IoT

CEO Proof of concept 

including public 

demonstration

Blogpost NetObjex develops a platform for the interoperable communication between smart devices that leverage different 

DLT protocols. One related use case is the creation of a digital IDs of smart devices, through which users can access 

device-specific information or transfer ownership. Another use case is the development of a pay-per-time parking 

system for cars.
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CLOSED PLATFORM
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Industry 4.0, Distributed Education

Providing an IOTA-based platform to
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capture mechanisms for the firm and capture mechanisms for selected
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OPEN PLATFORM

Developing or utilising an open-source, IOTA-based infrastructure to facilitate permissionless
innovation and broad monetisation opportunities of data

Initiation
eHealth, Smart Charing (ElaadNL), New
Internet
Providing a free IOTA-based
infrastructure to foster radically new
value creation and capture mechanisms
in the industry domain

Deep Integration:

Enabling a permissionless innovation
environment by leveraging a public DL,
open source approach, scalable and feeless
architecture, SDK development

Utilisation

Smart Charging (Newmotion), New
Internet
Utilizing an open IOTA-based
infrastructure for permissionless
innovation to different stakeholders
within a web of value

1. Trust & Transparency: external focus - facilitating auditability & transparency for
organizational entities; full data control & privacy for end consumers
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through direct communication and transaction channels between agents, and easy and
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&

Global efficicency optimum from an end consumer or social point of view
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period among customers; business model
dependence on industry protocol
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ready protocol features

groups

2. Data utilisation (storage, analytics)

Hybrid data storage systems: decentralized storage - facilitating trust in data and transactions; centralized storage -
enhancing data access and analytics; limiting data access to authorized parties to comply with regulations (GDPR)

Creating a new interoperable data
system across domain participants

3. Stakeholder Management

Co-creation activities to secure technical feasibility and economical
attractiveness for customers; Engaging with industry consortia and regulatory
institutions; Proactive involvement with IOTA Foundation

Firm-centric or bilateral PoC
developments

1. Monetisation by-demand: billing by the extend of usage and at the time of usage
2. Microtransactions: monetising context-specific information, securing revenue streams
3. Revenue mechanisms

= Revenue cuts: cutting rate of transacted value on platform or enforcing artificial transaction fees
> Data Hosting & Management Fees: charging recurring fees for central data storage and management

Fostering decentralised utilisation: Removing
data control from any single institution;
meeting regulatory requirements by ensuring
privacy of sensitive data exchange (MAM)

Driving/Preparing for industry standardization for seamless transactions and communication

Proactive stakeholder engagement to attract interest across regions and value chain
participants; Special attention on collaboration with regulatory institutions; Collaboration with
IOTA Foundation

Publishing research and showcases to inspire innovation and fostering data sharing

Monetisation of the intersection:
Monetising physical devices that
bear/provide access to the Tangle
infrastructure
2. Microtransactions: monetising
data streams

No value capture mechanisms; financing 1.
development and long-term maintenance of
infrastructure through public and/or private

funds





