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Abstract 

Blockchain-based non-fungible tokens (NFTs) have heralded a new age of digital 
ownership, enabling business models across various applications. Representing non-
interchangeable, physical or digital objects, particularly the subcategory of profile 
picture (PFP) projects gained considerable attention in 2021. However, a comprehensive 
analysis providing insights into the design of PFP business models is still missing. 
Therefore, we analyzed the business models of successful PFP projects in an iterative 
study. We combined a literature review with the empirical analysis of 60 projects, 
resulting in two outcomes: (1) A taxonomy that uncovers crucial dimensions and 
characteristics, and (2) five business model archetypes representing common 
combinations of these attributes. Our research provides insights into key patterns of PFP 
projects and their business models. We also enable practitioners to better understand and 
manage the opportunities and challenges associated. 

Keywords: profile picture projects, non-fungible tokens, blockchain, business models, taxonomy 

Introduction 

Imagine a young artist who, following in the footsteps of Vincent van Gogh, creates digital paintings and 
drawings. Unlike conventional physical artwork, these works can be duplicated an infinite number of times, 
with no discernible difference between the original and a copy. However, the advent of non-fungible tokens 
(NFTs), which are blockchain-based tokens with unique properties such as counterfeit protection and proof 
of ownership, is changing the game in this regard. The phrase “right click, save as" in the paper’s main title 
refers to a common meme about the value of NFT art. It pertains to the fact that digital images can be saved 
as a digital copy. The meme is either used by people who don't value NFT crypto art, claiming that by saving 
the digital copy they "own" the image as well. In satirical form, the meme is also used by the crypto art 
community to mock this very argument. NFTs have ushered in a novel era of digital ownership (Murray et 
al. 2023) and are consequently viewed as a catalyst for the advancement of Web3 (Colicev 2023). Web3 
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represents a blockchain-based, decentralized evolution of the World Wide Web (Li and Chen 2022). By 
revolutionizing the way value is created, shared, and monetized in the digital realm, NFTs offer innovative 
opportunities for businesses, creators, and users alike, leading to new revenue streams, enhanced customer 
engagement, and new forms of collaboration (e.g., Chalmers et al. 2022; Hartwich et al. 2023; Wilson et al. 
2022). Integration into existing ecosystems is another significant aspect to consider: NFTs can be 
incorporated into pre-existing digital ecosystems, such as social media platforms (Guidi and Michienzi 
2022), online marketplaces (Bamakan et al. 2022; Regner et al. 2019), and gaming (Wang et al. 2021). This 
integration serves to enhance user experiences, generate new revenue opportunities, and promote the 
growth of NFT-based communities (Chohan and Paschen 2023; Colicev 2023).  

Within this context, profile picture projects (PFP projects), a sub-area of NFTs, have resulted in 
considerable hype surrounding projects such as Bored Ape Yacht Club and CryptoPunks. Over 1,000 PFP 
projects currently exist on the market, generally representing collections comprised of 10,000 images and 
widely used as profile pictures on social media. Due to their remarkably high sales prices, particularly in 
2021, PFP projects have brought NFTs into the spotlight and increased their appeal as investment assets 
(Ante 2022). However, PFP projects possess a specific characteristic: Although NFTs are technically unique, 
the visual appearances of the NFTs within a PFP collection do not usually differ significantly. Hence, two 
profile picture images in collections such as the CryptoPunks may have only one differing attribute such as 
mouth, eye color, or beard (Hofstetter et al. 2022). Thus, although the tokens of this NFT subcategory are 
unique and exclusive in terms of technical implementation and projects, they also simultaneously possess 
a certain level of conformity. According to Hofstetter et al. (2022), this combination of properties is rarely 
found in other goods and thus requires further research. 

However, as NFTs and their PFP subcategory have only recently gained prominence, there is limited 
knowledge and experience, along with a lack of frameworks of developing, implementing, and managing 
businesses based on these tokens, particularly across various industries (e.g., Ali et al. 2023; Bamakan et 
al. 2022; Hartwich et al. 2023). Therefore, challenges exist for entrepreneurs, organizations, and investors 
who want to leverage and monetize the new revenue streams and opportunities. Given the novelty of the 
NFT domain, the existing literature on NFT business models is limited. However, several conclusions can 
be drawn from the studies that are available: NFTs possess unique characteristics, such as non-fungibility, 
verifiability, transparency, usability (primarily ownership information), and tradability/transferability 
(Wang et al. 2021). These features have driven their widespread adoption across various industries, 
including art, gaming, virtual reality, and collectibles (Rehman et al. 2021).  

However, a holistic and comprehensive analysis of NFT business models that transcends individual case 
studies has not yet been conducted. Consequently, the scientific community lacks cross-project and cross-
company insights into the design and configuration of NFT business models. Previous research on 
blockchain-based business models has varied in scope and focus. Beinke et al. (2018) examined startups in 
the financial sector without delving into the technology used, while Weking et al. (2020) placed a relatively 
strong focus on technical aspects. Both studies found that blockchain technology has a significant impact 
on business models, providing valuable insights for academia and industry. The use of limited edition PFP 
collections enables completely new business concepts, such as the creation of digital personas, their use as 
status symbols within specific ecosystems, or the provision of special privileges to certain customer groups 
(Casale-Brunet et al. 2022). Therefore, we focus on the PFP subcategory to offer valuable insights and 
foundations for the (future) development of these digital assets. These insights encompass not only 
technical aspects but also economic considerations, with a specific focus on business models. In this study, 
we analyze the 60 most successful PFP projects1 by sales volume to identify the elements that distinguish 
successful PFP business models. To provide valuable insights for both the scientific community and 
industry stakeholders, including companies and artists, we address the following research question (RQ):  

RQ1: What elements comprise PFP business models? 

The elements of the business models we have identified are presented in a taxonomy. Based on this 
taxonomy, we derive archetypes that represent business model patterns. These archetypes contribute to a 

                                                             
1 Further information will be provided to interested readers if requested. The list of projects analyzed is 
available via Google Docs: www.bit.ly/3sP3bS4 
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better understanding of business models. Such an understanding is, according to Veit et al. (2014), of 
considerable benefit to the scientific and business communities. Therefore, we also address the following 
research question: 

RQ2: Which are the dominant PFP business model archetypes? 

The remainder of the article is structured as follows: First, we introduce the theoretical foundation, covering 
the fundamentals of NFT research as well as business models. Next, we present our research approach. 
Following this, we develop a taxonomy of business models for PFPs, and a cluster analysis to derive the 
resulting business model archetypes. We then discuss our findings and main contributions, while also 
acknowledging the study limitations. Our paper concludes with a summary of the findings. 

Theoretical Foundations 

Non-Fungible Tokens and Profile Picture Projects 

NFTs are a new kind of blockchain-based tokens (Regner et al. 2019). “Fungible” refers to identical or 
interchangeable units such as coins and banknotes. “Non-fungible” tokens are unique units representing 
specific, non-interchangeable physical or digital objects, such as game items and artwork (Chohan 2021; 
Rehman et al. 2021). Ownership of an NFT can be shifted by trading or selling the token (Dowling 2022a). 
While some NFT collections offer trading platforms on their own websites, several marketplaces for NFTs 
such as OpenSea, Rarible, SuperRare, or KnownOrigin have emerged in recent years. As a result, NFTs 
allow content creators a new way to offer their artwork directly to customers on these marketplaces, 
independent of galleries or auction houses. Equally, for buyers, there are opportunities to make profits 
through increasing prices (Onete et al. 2022). In 2021, NFTs rose to market prominence and the interest of 
collectors and investors in NFTs soared (Pinto-Gutiérrez et al. 2022). As a result, the worldwide market 
capitalization of NFTs increased to 21.5 billion USD in 2021, which was almost 200 times the sum of all 
NFT transactions that had previously taken place (Tan et al. 2023). High-profile NFT projects such as Bored 
Ape Yacht Club and Doodles have contributed to the immense popularity of PFP projects (Casale-Brunet et 
al. 2022). These projects typically feature limited edition artwork collections, typically comprised of 10,000 
pieces (Casale-Brunet et al. 2022). Owning an NFT from these collections may grant the buyer access to 
restricted social network groups, games, or exclusive events—in either the virtual or physical worlds. 
Consequently, these artworks are also regarded as digital status symbols and often used as profile pictures 
on social media platforms, spawning the term “profile picture projects” for this class of NFTs. Buyers of 
such NFTs receive a content license, and this allows them to use the art or content for various purposes. In 
some cases, such as Bored Ape Yacht Club, this license permits the NFT to be commercially used to create 
new content, art, or even business models based on the specific NFT (Lee 2021).  

Business Model Research 

Since the mid-1990s, the emergence of the “New Economy” has resulted in the increasing prominence of 
the business model concept, initiating a corresponding increase in academic interest; however, a uniform 
definition of the term has yet to be established (Krumeich et al. 2012; Osterwalder et al. 2005). 
Nevertheless, there is a consensus on what constitute the core principles of the concept. A business model 
outlines how companies create value, generate revenue, and the methods they employ to achieve these goals 
(Osterwalder 2004; Teece 2010; Timmers 1998). Illustrating the components of a business model clarifies 
the company's structure for both internal and external stakeholders, leading to an in-depth understanding 
of the business itself (Osterwalder 2004). 

Central elements of business models can vary depending on the framework or approach. However, some 
key components that are generally considered crucial for understanding and designing business models 
include value generation, revenue streams, customer and market segments, distribution channels, resource 
management, and the cost structure (Massa et al. 2017; Osterwalder and Pigneur 2010; Wirtz et al. 2016). 
While understanding the central elements of business models is crucial, it is also important to consider how 
these models can be systematically categorized and analyzed (Pateli and Giaglis 2004), which is when 
business model taxonomies become relevant. In information systems, research taxonomies can provide a 
structure for specific fields and help to understand complex domains in which only a little knowledge is 
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available (Nickerson et al. 2013; Szopinski et al. 2017; Szopinski et al. 2019). A taxonomy enables the 
classification of certain objects in different dimensions according to a predefined system (Glass and Vessey 
1995). It structures results, facilitates the handling of individual cases, and allows for general statements 
about the relationships or differences between specific objects. As a result, taxonomies lead to a better 
understanding of the field of study (Glass and Vessey 1995). The concept of taxonomies has already been 
applied in related research areas to organize and classify business models, ranging from specific use cases, 
such as car sharing, to cross-application uses of certain technologies or even the analysis of technology 
usage within a particular sector (Möller et al. 2022; Beinke et al. 2018; Remane et al. 2016; Schoormann et 
al. 2022; Weking et al. 2020). Recent studies on NFT business models have tended to focus on all available 
NFT projects, particularly those from within the industry. Kölbel et al. (2023) have developed a taxonomy 
based on 59 companies that create and sell NFTs. In contrast, Hartwich et al. (2023) established a taxonomy 
based on the literature, empirical project data, and expert interviews. Their study also includes both 
industrial NFT projects and PFP projects. In our research, we focus solely on PFP projects that were 
previously only considered in conjunction with other projects. In this way, we can provide a more in-depth 
analysis of business models for PFP projects to derive recommendations for action. 

Research Approach 

To determine the potential of PFPs, we analyzed the business models of real-world projects in terms of 
content and scope using a sequential procedure (Eickhoff et al. 2017; Remane et al. 2016). Our goal was to 
develop a taxonomy of business models and to identify different archetypes. We followed the approach of 
Nickerson et al. (2013), who proposed a seven-step approach for taxonomy development. In the first stage, 
meta-characteristics are defined that serve as the starting point for selecting further characteristics in the 
taxonomy. Simultaneously determining the meta-characteristics necessitates defining the purpose of the 
taxonomy. The authors define the goal of taxonomies as a set of dimensions and characteristics that are 
mutually exclusive and collectively exhaustive of each other so that every object only has one (Nickerson et 
al. 2013). Therefore, a taxonomy can be used to compare different properties of objects such as business 
models (Tönnissen et al. 2020). Due to the iterative approach of the method, objective and subjective 
ending conditions have to be chosen in the second stage, which serve to terminate the process if a desired 
result has been achieved. Nickerson et al. (2013) describe the subjective ending conditions as concise, 
robust, comprehensive, extendible, and explanatory. These conditions have to be met at a minimal level to 
terminate the process. The authors also define several possible objective ending conditions such as unique 
characteristics and dimensions, and no merging or adding of new dimensions and characteristics in the 
final iteration. The third stage is the decision to either use conceptual-to-empirical or empirical-to-
conceptual as an approach for the first iteration. Conceptual-to-empirical means that dimensions and 
characteristics based on the first meta-characteristics are determined on the basis of literature research. 
The substeps for this approach are to conceptualize characteristics and dimensions of objects and examine 
further objects for these characteristics and dimensions. Finally, the taxonomy is created or revised before 
the ending conditions are tested. The empirical-to-conceptual approach works in reverse. In the substeps 
for this approach, (new) subsets of objects must be identified. In the next step, common characteristics and 
group objects are identified. Finally, these characteristics are grouped into the dimensions to create or 
revise the taxonomy. After these steps, the ending conditions are tested in each iteration. Once one of the 
two approaches has been applied, a first draft of the taxonomy with dimensions and characteristics should 
be available. If the ending conditions are not fulfilled after this iteration, the process begins again at the 
point of the approach decision that will lead to a new set of dimensions and characteristics. This process is 
repeated until the ending conditions are fulfilled (Nickerson et al. 2013).  

In this paper, we analyzed the business models of successful PFP projects. For that reason, we selected the 
sales volume of the PFP projects as selection criterion for the analysis, using the CoinMarketCap website 
as a database for thriving NFT projects based on all-time sales volume as of September 30, 2022. From our 
perspective, using the sales volume offers several advantages: First, the value of NFTs depends substantially 
on the degree of interest in them (Onete et al. 2022) and a high sales volume indicates that investors are 
interested in a particular PFP collection. The business model plays a significant role in this interest, as it is 
a determining factor in how investors achieve returns, such as through the increased value of individual 
items. Second, more extensive data is typically available for projects with high sales volumes. This enabled 
us to enhance our data quality, as information can be cross-verified across multiple sources. The required 
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project data was collected using white papers and other documents published by the projects (e.g., the 
projects' websites, GitHub, and Discord) and the corresponding smart contracts. Due to incomplete data, 
especially for the older projects, the data was supplemented with sources such as the OpenSea page or social 
media accounts of the collections, videos, and articles, partly from news outlets or cryptocurrency 
exchanges. Data collection was conducted by two researchers who divided the search between them. For 
the purposes of mutual control and validation, more than 50% of the projects’ data was researched by both 
researchers, the results were compared, and any discrepancies were discussed and/or revised. After the 
classification of all 60 NFT projects in our taxonomy, we performed the cluster analysis to identify different 
archetypes. The statistical procedure identifies fundamental patterns, or archetypes, by discerning typical 
patterns and shared traits among PFP business models. These archetypes serve to represent the individual 
business models of analyzed projects on an abstract level (Anton et al. 2021; Eickhoff et al. 2017), enabling 
a clear illustration of both similarities and significant differences between business models (Beinke et al. 
2018). A two-step cluster analysis, following the approach of Punj and Stewart (1983), was employed to 
determine these business model archetypes. First, Ward's (1963) minimum variance method with interval 
squared Euclidean distance was applied as a hierarchical clustering technique. Next, the non-hierarchical 
k-mode clustering algorithm (Huang 1998) was used to create mutually exclusive subsets based on 
similarity (Ward 1963). To determine the clusters, we analyzed both the elbow criterion and the silhouette 
plot (Anton et al. 2021; Rousseeuw 1987; Yuan and Yang 2019). Both evaluation criteria indicated that a 
five-cluster solution was the most suitable. 

Taxonomy Development 

Dimension Selection and Iterations 

Given the absence of a clear pattern for selecting business model dimensions in the literature, we chose to 
utilize the business model canvas as our foundation. Using Osterwalder's (2004) business model canvas, 
which is widely used in academia and business, we established the fundamental meta-characteristics and 
began identifying the initial set of dimensions. In this study, we included the meta-characteristics of value 
proposition, revenue streams, customer relationships, distribution channels, and key resources. The value 
proposition outlines the inherent value or benefit that the product or service provides to the customer. 
Revenue streams describe the mechanisms by which the company generates revenue from customers, such 
as subscription fees. Customer relationships refer to the strategies used by the company to maintain and 
improve relationships with its customers. Similarly, distribution channels encompass the various methods 
by which the value proposition can be effectively delivered to customers. Finally, we examined key 
resources, which include both tangible and intangible assets that are essential for the business to effectively 
deliver its value proposition The customer segments were initially analyzed by us but excluded in the course 
of taxonomy development. The reason for this is that, to the best of the authors' knowledge, it is impossible 
to determine whether a company or an individual has acquired the PFP in question unless they disclose it 
individually. While the primary target group for PFPs are private individuals, it is worth noting that 
companies can also be involved in PFP acquisitions, often for speculative reasons. The remaining facets of 
the business model canvas — cost structure, key partners, and key activities — have been intentionally 
omitted from this analysis. There is one major reason for this: Certain pieces of information are 
unattainable through our current approach, such as a precise breakdown of the cost structure. To delve into 
this aspect, conducting interviews with the individual PFP projects could yield valuable insights.  

Nickerson et al. (2013) suggest using the conceptual-to-empirical approach for the first iteration if little 
data is available but a significant understanding of the domain is present. Otherwise, they recommend using 
the empirical-to-conceptual approach if significant data is available, but the researcher has only a slight 
understanding of the domain. In the case of sufficient data and an adequate understanding of the domain, 
the authors suggest using individual judgment to decide which approach should be used first (Nickerson et 
al. 2013). Therefore, we began iteration 1 with the conceptual-to-empirical approach because our objective 
was to pinpoint the concepts that already exist in related research (Möller et al. 2019). Our objective was 
not to provide an exhaustive overview of NFT research; instead, we specifically sought literature pertinent 
to our research goals and integrated it into our study. Therefore, we conducted a systematic literature review 
following the guidelines provided by vom Brocke et al. (2009) and Webster and Watson (2002). We 
searched the following databases: EBSCOhost, AIS Electronic Library, Scopus, and Google Scholar. We 
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employed the search terms: “Non Fungible Token” OR “NFT” AND “Business Model*” AND (classification 
OR types OR typology OR taxonomy). Through an iterative process of assessing relevance, we evaluated 
each article's title, abstract, and full-text analysis to confirm that they satisfied our inclusion criteria. We 
excluded publications that concentrated on unrelated subjects and eliminated any duplicates. Specifically, 
we included English-language articles that discussed business model aspects (dimensions and 
characteristics) and pertinent technologies in the NFT domain, for example, blockchain. The aim of the 
literature review was not to present the entire body of literature on NFT business models in detail, but to 
summarize the key findings to date and provide a starting point for the taxonomy we developed. A total of 
16 relevant papers were identified and used as the foundation for this paper and for the development of the 
taxonomy. This was followed by an evaluation with empirical data. For that reason, we switched to an 
empirical-to-conceptual approach in the second iteration. We began by analyzing the business model 
characteristics of the top 20 NFT projects and aligning them with those identified in our literature research 
to obtain an initial base of empirical data. In the substeps of this approach, we identified new subsets of 
objects and characteristics. Then, we grouped these into the dimensions from the first iteration. At this 
point, no ending condition was met. Therefore, we continued with an empirical-to-conceptual approach in 
the third iteration, adding 20 more projects based on the same ranking criteria to further substantiate 
our findings and to elucidate the changes. In this empirical step, we identified additional features that were 
not evident in the previous step. However, some features from the literature were not implemented in the 
analyzed projects in any way, as there were too many common characteristics between the PFP projects. 
However, the ending conditions had yet to be entirely met, necessitating another iteration. In iteration 4, 
we followed the same steps as in the two previous iterations, adding an additional 20 NFT projects to 
corroborate our earlier findings. We discovered even more similarities within the PFP NFT domain and 
removed a few characteristics, because these had direct dependencies on other characteristics and were not 
suitable as a differentiating feature. After not identifying any new dimensions or characteristics in this 
dataset, we reached a saturation point. Furthermore, the data quality declined after 60 projects and not all 
the required data could be obtained. Therefore, we established our final taxonomy in compliance with the 
rules for ending conditions (Nickerson et al. 2013). 

PFP Business Model Taxonomy 

Value proposition: Li and Chen (2022) and Wang et al. (2021) propose that one of the primary ways 
NFTs create value is by providing digital scarcity, accomplished through limiting the number of issued units 
(determination of supply). These limitations can pertain to a fixed maximum number of tokens 
(Chirtoaca et al. 2020), be time-bound, or the issuance can cease after a certain period of time (Popescu 
2021). NFTs can be released as individual artworks, as a collection, or even in unlimited numbers. Usually, 
a collection consists of a specific number of pieces. Notably, 10,000 is the most prevalent number for PFPs 
(Casale-Brunet et al. 2022). In our analysis, the size of these collections varied significantly, with some 
projects from our dataset containing just over 3,000 to 5,000 NFTs, while another project included as many 
as 200,000 pieces. In iteration 4, we refined our categorization to “fixed number” and prepared for the 
cluster analysis by changing the wording to “high” (> 10,000) and “low” (<= 10,000). NFTs can generate 
rewards for holders through staking mechanisms or integration in play-to-earn apps and games (Flick 
2022; Hartwich et al. 2023): Staking involves “locking away” NFTs—meaning they are inaccessible for use—
for a specified period in exchange for a reward. In gaming, the play-to-earn approach has gained popularity 
by offering rewards for completing quests or spending time on platforms. In iteration 3, we added “passive” 
and “other” categories, as we discovered additional reward possibilities for holding or using NFTs in our 
dataset. For example, some projects provide special tokens on a daily basis for holding a particular NFT 
(passive reward). Moreover, there are other incentives for rewards, such as contributing to the community, 
developing the project, or accomplishing tasks. The represented content, such as collectibles, videos, 
artworks, and gaming items further contribute to the NFTs’ value (e.g. Ali and Bagui 2021; Wang et al. 
2021). Additionally, NFTs can be associated with physical goods, access to communities, and other exclusive 
privileges (Chirtoaca et al. 2020; Li and Chen 2022). In our initial approach, we distinguished digital items 
from physical items. However, as we analyzed the data from the selected PFP projects in iteration 3, we 
included gaming items (such as equipment and avatars) to create a clearer differentiation. We also changed 
the term “digital items” to “digital content” to better encompass aspects such as access to Discord channels. 
In the final iteration, we removed the “physical items” category, as none were found in the analyzed PFP 
projects. Instead, we added the term “community access” (e.g., to private chat rooms, virtual worlds, or 
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events), as it was a frequently observed feature and, in our opinion, represented a distinct type of value 
separate from other digital content such as digital (animated) artwork or videos. Fractionalizing is also 
mentioned in the literature and enables smaller investors to invest in high-value assets or “blue-chip 
tokens” by acquiring portions of NFTs (Popescu 2021). However, we removed this feature in iteration 4 
because it was not found in the projects we analyzed. In some projects, airdrops are issued to holders of 
certain NFTs (Hartwich et al. 2023; Li and Chen 2022). This means that NFTs or other tokens are 
distributed free of charge to the corresponding wallets or released for claiming by certain holders. This 
generates additional value for NFT holders and can be utilized, for example, to reward their loyalty. In our 
analyzed projects, we discovered that airdrops were also employed for promotional purposes or to draw 
attention to the project, community, or an event. In this paper, we examined whether the collection 
distributed airdrops in the form of additional NFTs or other tokens to the corresponding NFT holders (yes 
or no). In addition to using scarcity to create value, NFTs may also grant property rights or (exclusive) 
copyrights (commercial use rights) to the holder (Flick 2022; Li and Chen 2022). Some NFT projects, such 
as mfers, utilize a some rights reserved license similar to Creative Commons (Casale-Brunet et al. 2022). 
Our analysis of the terms and conditions or other relevant documents revealed differences among 
collections in this regard, thus, impacting the options available to NFT holders. In iteration 3, we added use 
rights due to the presence of unclear statements or restrictions in several projects and assumed this option 
when no information was available. Hence, our results differentiate between a Creative Commons license, 
commercial use rights (without distinguishing between exclusive or non-exclusive rights, applicable 
geographic zones, or sub-licensable rights), and use rights for personal, non-commercial purposes (such as 
being displayed in the holder's wallet, using a modified version as a profile picture, or featuring on a third-
party platform). 

 

Figure 1: Iterative Taxonomy Development – Dimensions of Value Proposition 

Revenue stream: A primary source of revenue is the income generated from initial sales or minting. The 
initial pricing can vary significantly; for instance, CryptoPunks NFTs were initially available for free 
(Schaar and Kampakis 2022), while others were sold at a fixed price (e.g., NBA Top Shot packs, Zaucha and 
Agur 2022) or through auctions with dynamic pricing that could either ascend or descend over time 
(Guadamuz 2021). No additional characteristics were discovered in our analyzed projects. Another 
important consideration is the choice of payment currency, which determines whether NFTs can be 
purchased using fiat currency (e.g., NBA Top Shot packs, Zaucha and Agur 2022) and/or cryptocurrencies. 
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Since all the analyzed NFTs could be minted using cryptocurrencies, we removed this dimension from our 
analysis. Additionally, revenue can be derived from royalties (Li and Chen 2022). Royalties are fees charged 
when an NFT is sold on the secondary market, calculated as a percentage of the sales price, and typically 
paid to the creator or the project. Not all NFT projects impose such fees, hence, our initial segmentation 
included “yes” and “no.” For our cluster analysis, we further divided the “yes” option into “high” (≥ 5%) and 
“low” (< 5%), with the “no” option representing 0%. Approaches for the initial type of distribution 
include, for example, auctions or airdrops (Hartwich et al. 2023). In contrast to the aforementioned 
airdrops under “value proposition,” which reward holders, for example, by granting them additional tokens 
for owning or using a certain NFT, the issue of the NFT itself is involved in this kind of airdrop. In other 
words, the way in which the analyzed PFP collection itself is released onto the market or into circulation. 
Additionally, public NFT mints are available in which anyone can participate (public sale/public auction), 
sometimes with restrictions on eligible buyers. We added whitelist/pre-sale to iterations 3 and 4, as these 
distribution methods were more commonly observed in follow-up projects. 

 

Figure 2: Iterative Taxonomy Development – Dimensions of Revenue Stream 

Customer relationship: In their study, Beinke et al. (2018) demonstrated that customer segment 
(market segment) played a significant role in the cluster analysis of blockchain-based business models 
within the finance sector. This characteristic was therefore initially included, but dropped in iteration 4, as 
we found no clear distinction between the groups of B2B, B2C, or C2C. A clear allocation was thus not 
possible in any meaningful way. Chandra (2022) highlighted the importance of communities promoting 
their culture through chat platforms, citing a culture of sharing, knowledge exchange, and mutual learning 
as key elements of NFT communities. Since all PFP projects in our analysis communicated through both 
channels (social media and websites) to engage with holders, we dropped this aspect as it did not expose 
any differences between the projects. Another distinction can be made in terms of the further development 
of the NFT's ecosystems (service offering). For example, some projects, such as Beeple's work 
“Everydays: The First 5000 Days,” are sold on a one-time basis (Lyubchenko 2022). The content and details 
of such NFT projects are clearly defined from the beginning and are not extended. In contrast, PFP projects 
with a strong community focus provide continuous project development and deliver new content or ongoing 
benefits for NFT holders, which may not be (fully) announced at the time of the initial sale but determined 
over time (e.g., surprise airdrops, events, new partnerships with benefits for NFT holders, development of 
virtual worlds). In previous research, Sharma et al. (2022) highlighted that building a community early and 
maintaining high engagement play important roles in the success of NFT projects. Finally, to transfer NFTs, 
holders need the corresponding private key (Wang et al. 2021). While NFT owners can manage this key 
themselves using wallets, emerging service platforms allow users to log in with a username and password, 
thus, assuming key management responsibilities for the owners. We removed this dimension completely, 
as only one of the characteristics applied in the analyzed projects. 
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Figure 3: Iterative Taxonomy Development – Dimensions of Customer Relationship 

Channels: NFTs can be issued through different distribution channels during their initial sale. They 
may be offered peer-to-peer on a project’s website, directly with no intermediaries between creator/issuer 
and buyer, or on NFT marketplaces (Ali et al. 2021). Li and Chen (2022) point out that many creators and 
brands in practice rely on the expertise of intermediaries or third parties for their NFT launches, who accept 
fees for these services. NFTs can be traded and swapped (Ali et al. 2021) with transferring transactions 
taking place on external platforms or publishers’ websites. However, NFTs may also be restricted in terms 
of transferability, for example, transfers to external marketplaces (or self-hosted wallets) are not possible 
or only a certain number of transfers or a certain period may be allowed, or transfers may be completely 
limited (Hartwich et al. 2023). In iteration 3, “no trading” was removed because we found that there were 
no restrictions in the analyzed projects. Since we did not find any projects with restrictions regarding 
external marketplaces and transferring in iteration 4, we also removed the dimension of trading and 
transferring. 

 

Figure 4: Iterative Taxonomy Development – Dimensions of Channels 

Key resources: Blockchains are the essential resources needed to build an NFT scheme (Wang et al. 
2021). This underlying distributed ledger is a specific type of database used for storing NFT data, such as 
the smart contract that enables the NFT and provides a basic description of the functions and properties, 
or ownership information (Martin and Kellar 2021; Wang et al. 2021). Ethereum is the most widely used 
blockchain among NFTs (Fairfield 2022). However, side chains such as Polygon or alternative chains such 
as Solana have also been employed for NFTs due to certain properties or limitations of the Ethereum 
network (Flick 2022). Most of the analyzed projects in our data set used Ethereum. Metadata and a token’s 
content—in the case of the analyzed projects in the form of images, animated files, videos, avatars, and 
gaming items—can either be stored “on-chain” on the blockchain or “off-chain,” meaning in an external 
database (Cornelius 2021). In the latter case, a link pointing to the storage location of the relevant data and 
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files, which can be centralized (e.g., a company’s server/cloud storage) or decentralized (hosting the media 
files across multiple nodes, e.g., using the InterPlanetary File System), is typically used (Wang et al. 2021; 
Flick 2022). Therefore, in iteration 3 “off-chain” was divided into “off-chain & centralized” and “off-chain 
& decentralized“. As described above, we made several changes and additions to PFP characteristics.  

 

Figure 5: Iterative Taxonomy Development – Dimensions of Key Resources 

Application and Archetypes 

Assessing and validating the resulting artifact is a critical step in taxonomy development (Nickerson et al. 
2013; Szopinski et al. 2019). We evaluated the suitability of the taxonomy by applying it to real-world 
objects such as business models, which is a frequently employed evaluation approach in taxonomy research 
(Szopinski et al. 2019). Each of the five identified clusters has several distinctive features regarding the 
dimensions and characteristics from our previously developed taxonomy and contains four to 20 of the 
analyzed projects (cf. Figure 6). Some characteristics are mutually exclusive, for example, supply cannot be 
both high and low in a project at the same time. However, in certain dimensions, projects can possess 
multiple characteristics. For instance, in the case of distribution, an exclusive whitelist sale for a specific 
group of individuals may precede a public sale of the remaining NFTs. From our perspective, this does not 
conflict with the attributes of a taxonomy according to Nickerson et al. (2013), since an additional 
characteristic could be added for each combination to ensure mutual exclusiveness in our cluster analysis. 
To keep Figure 6 succinct, we added information concerning whether a dimension’s characteristics are 
mutually exclusive (me) or not (nme). Consequently the cumulative percentages in some dimensions (price, 
distribution, channel, rewards, and content) surpass 100% for each cluster. This was taken into account in 
the cluster analysis. 

Cluster 1 (“Business Pioneers”): Overall, the first cluster of collections is characterized by a low supply 
(max. 10,000) as well as off-chain and decentralized storage. Holders are granted commercial use rights, 
enabling them to start businesses based on their NFT rights. One example of how the collection’s 
community can derive value from the transferred rights is the burger restaurant Bored & Hungry in 
California, which opened in 2022. The owner is the holder of a Bored Ape, which serves as the restaurant's 
logo. The concept, originally conceived as a 90-day pop-up restaurant, will continue to operate on a 
permanent basis due to its success (Chang 2022). Airdrops, an ongoing development of the ecosystem and 
high royalty incentive to hold these NFTs. Additionally communities play a major role. The content of these 
NFTs rarely includes gaming components, and reward systems, such as staking or tokens for activities, are 
only used in a few projects. Examples of collections in this cluster include Bored Ape Yacht Club, Azuki, 
Doodles, or World of Women, which showcase the characteristics and business practices of cluster 1. World 
of Women, for instance, is a collection that represents the vision of building an inclusive Web3 by means of 
its community and increasing diversity and female activity in the NFT space. With this statement, World of 
Women has been able to attract celebrities such as Eva Longoria and Reese Witherspoon as owners. The 
Bored Ape Yacht Club, perhaps one of the most famous collections, has also attracted celebrity buyers. 
Through a variety of events, private content, and commercial rights, the collection makes owners feel as 
though they are part of an exclusive community. The collections in this cluster are striving to become more 
than just digital images, but rather status symbols or their own brands, by constantly evolving their 
activities and ecosystem. 
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Figure 6: Archetypes of PFP Business Models 
me = mutually exclusive; nme = not mutually exclusive 

Cluster 2 (“Gaming”): In this cluster, all the NFTs contain content related to gaming. For example, this 
may be access to a virtual world or use of NFT digital artwork as an avatar. Rewards are correspondingly 
common, especially play-to-earn and airdrops. This cluster includes collections such as VOX Collectibles 
Town Star or NFT Worlds (now Topia). In addition to collections issued specifically for online worlds, other 
gaming-related utility components are used to attract customers. For example, some of the more creative 
utilities are rewards that can be used to assign a name to the NFT’s profile image or “breeding” NFTs, which 
means that new NFTs or items can be generated by holders under certain circumstances. Community is also 
important; for example, in some collections holders are encouraged to experience adventures (together with 
other holders). Continuous further development of the project (e.g., own virtual worlds or games) is also 
part of the business model in this cluster and can be found in every collection. 

Cluster 3 (“FOMO & Flipping”): This group is characterized by a high level of supply, which is not only 
distributed through public sales, but also as airdrops. Identical to cluster 1, the projects are also 
characterized by ongoing development and a strong community focus. However, a striking difference to 
cluster 1 is the centralized off-chain storage. In addition, the NFTs’ initial pricing systems include a high 
proportion of dynamic pricing mechanisms and also free mints, while in cluster 1 the initial distribution 
was predominantly at a fixed price. Almost all collections that were issued as airdrops to holders of already 
existing collections can be found in cluster 3. For this reason, it is noticeable that cluster 3 contains a 
number of follow-up projects such as World of Women Galaxy, Mutant Ape Yacht Club, Otherdeed for 
Otherside, CyberKongz VX, or VeeFriends Series 2. Thus, onboarding and an expansion of the community 
were enabled for people who missed out on the first wave of popular collections. In this context, the term 
“FOMO” (fear of missing out) is often used to describe a person with feelings of not knowing or missing out 
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on something life-enhancing (Przybylski et al. 2013). However, with the central storage of the content, an 
aspect that is important for Web3 advocates has been omitted. It is therefore debatable whether the drops 
of these collections also addressed so-called “flippers” as the target group, that is, those more interested in 
making quick profits through sales (Mackenzie and Bērziņa 2022). From the perspective of the creators and 
issuers, the follow-up projects can also be seen as a source of income for the project's ongoing development. 
The additional funds are generated not only by the initial sale, but also by the high royalties from resales on 
the secondary market. 

Cluster 4 (“Hype Chasers”): It is remarkable that all the projects in this cluster distribute at least parts 
of their collection via whitelists/pre-sales. In combination with the low supply, this creates an air of 
exclusivity for the projects. However, the holders are mostly only entitled to use rights; sometimes they 
have a creative common license. The storage of the NFT content is realized off-chain and decentralized. 
High royalties, access to an exclusive community, and airdrops encourage people to hold these NFTs. 
Ongoing development is also part of the business model. However, rewards are rarely found in this cluster. 
The initial distributions were mostly implemented with fixed prices, and in some cases dynamic price 
components were added. Projects in this cluster have typically started quite late, that is, during or shortly 
after the peak of the NFT hype at the end of 2021. Presumably, we can observe the “jumping on the 
bandwagon” phenomenon in this cluster, which is further substantiated by the appearance of two 
collections that seek to resemble the successful Bored Ape Yacht Club project through the use of monkey 
images (HAPE Prime, Prime Ape Planet). In addition, this cluster includes collections by artists such as 
Zipcy's SuperNormal or Murakami.Flowers, but also collections such as Capsule House and MURI by Haus. 

Cluster 5 (“Enjoyment of Art”): The most noticeable characteristic of cluster 5 is that the content and 
details are precisely specified from the outset in all the collections. The business model does not include 
any development of the projects as in clusters 1 to 4. Therefore, neither rewards nor airdrops are issued to 
holders. Neither are any events organized. All the collections have low supplies and no or low royalties for 
resales on the secondary market. The NFT content is stored in a decentralized way (on- or off-chain). The 
projects contain collectibles/artworks that were initially distributed with a fixed price or for free. No 
gaming-related content can be found in this cluster. The cluster is only concerned with the digital artwork 
and the community, hence, these are NFTs without frills. 

Discussion 

Our study sheds light on the business models, practices, and strategies of successful PFP projects. To 
achieve this, we initially reviewed the limited body of literature on the NFT business model domain and 
analyzed 60 PFP projects to identify their properties and features. After developing a PFP business model 
taxonomy, we conducted a cluster analysis. As shown in Figure 6 there are noticeable differences among 
the respective clusters, leading to the identification of five distinct archetypes for PFP business models. Our 
study thus expands upon previous research (Hartwich et al. 2023) and NFT case studies (Dowling 2022b; 
Horky et al. 2022), providing cross-project and cross-company insights into the design and configuration 
of PFP business models for both the scientific community and practitioners (Li and Chen 2022). 

Implications for science: First, our results highlight the design of business models using PFPs. By 
employing an approach that analyzes both literature and real-world PFP projects, our study provides a 
detailed taxonomy of the distinct elements characterizing business models based on a specific NFT 
subcategory (RQ1). In this way, we follow Kölbel et al. (2023), who suggest focusing on a specific domain 
or sub-aspect of NFTs to increase the level of detail of the NFT taxonomy. Second, our study reveals 
distinctions between the identified archetypes and outlines their relevant and typical dimensions and 
characteristics (RQ2). Focusing on the PFP subcategory and linking token characteristics with business 
models and insights into real-world applications of successful projects, our research exceeds previous NFT 
classifications (i.e., Hartwich et al. 2023; Kölbel et al. 2023). This expansion towards a more holistic 
comprehension of PFP business models aligns with the call for additional research in the relatively young 
field of NFTs (Regner 2019; Bao and Roubaud 2022). Even though we focus on the PFP subcategory, we 
build on Kölbel et al. (2023), who have proposed the development of archetypes based on their NFT 
taxonomy as a future research field to derive successful or sustainable NFT designs. Throughout our 
iterative analysis, we found that PFP projects share numerous features while also differing from (industrial) 
projects outside the PFP subcategory. The analyzed projects did not exhibit the same broad dimensions and 
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characteristics as previously identified in the literature (Hartwich et al. 2023; Kölbel et al. 2023). For 
instance, fractionalized tokens (Popescu, 2021) were not found in the analyzed projects because the 
Ethereum standards ERC-721 and ERC-1155 do not support fractionalized NFTs (Bamakan et al. 2022). In 
addition, no projects with physical products or fiat payment options were found (Kölbel et al. 2023), which 
are implemented in some industrial applications: Owners of Adidas NFTs Into the Metaverse (Phase 1) were 
able to claim exclusive physical merchandise (adidas.com/metaverse). The platform VeVe, on which Disney 
launched its first official NFT collection “Disney Golden Moments,” also allows payments with credit cards 
and therefore fiat (veve.me). A common feature across all the analyzed projects is that the NFT owner also 
holds the private keys. This allows NFTs to be transferred to unhosted or self-hosted wallets that are owned 
and managed by the holder. Since this process demands a certain level of cryptocurrency knowledge and 
skill in handling wallets and tokens (Colicev 2023), it is evident that advanced, internet-savvy crypto 
enthusiasts constitute a significant target group. The same characteristic (private key holder) also allows 
the NFTs of the analyzed projects to be traded and sold on third-party marketplaces without restrictions. 
This paper also contributes to the body of literature in the field of business model taxonomies, which is still 
relatively young (Möller et al. 2022). As outlined in a meta-analysis by Möller et al. (2022), there are several 
“blank spots” in business model taxonomy research, which they encourage others to amend. Therefore, this 
study not only expands knowledge of blockchain-based business models but also creates new potential 
(sub)categories, as PFP NFTs encompass untapped areas such as art or gaming. 

Implications for practice: Web3 provides companies with potential new markets and innovative value 
creation possibilities owing to the emerging forms of digital ownership. Gucci or Coca-Cola are examples of 
brands that have already entered the Web3 sector and released their own NFTs (Kim 2021). Consequently, 
Murray et al. (2023) anticipate an increase in market entries across various industries. Our study 
demonstrates that PFP business models can be successfully established in a variety of sectors, targeting art 
experts, collectors, gamers, fan communities, and NFT enthusiasts as target groups. Moreover, our research 
offers a framework that assists companies and creators in engaging with Web3 applications and 
opportunities, as well as in comprehending PFP business models. The five identified archetypes of PFP 
business models provide an overview of the essential elements and patterns of PFP projects. For individuals 
interested in entering the NFT business, our taxonomy presents an analysis of current PFP business models. 
Industry stakeholders can build upon our taxonomy and its patterns to evaluate the feasibility of 
implementing their own PFP projects, considering both opportunities and potential obstacles. Such an 
approach enables the consideration of relevant characteristics for a project and allows a company's model 
to be compared to those of competitors or the cluster's benchmark (Staub et al. 2021). The taxonomy can 
also serve as a creative decision support tool for identifying and selecting a company's implementation 
options (Tönnissen et al. 2020). Consequently, our study may inspire practitioners to innovatively 
transform their business models to target a more specific group of users and to discover unexplored 
“economic niches” within their ecosystem (Beinke et al. 2018). Additionally, the five archetypes illustrate 
the potential impact of PFP business models on both holders and brands. This impact may occur, for 
instance, when commercial usage rights are transferred to NFT holders (as seen in cluster 1). The results 
show how the selection of characteristics (e.g., rewards, royalty levels, storage, further development of the 
project, and supply) may be used to influence the use and holding periods of NFTs, and thus to address 
specific industries and target groups. 

Moreover, our taxonomy serves to expand the conceptual foundations for future research in the domain 
of NFT business models. By providing a basis for a shared understanding of PFP business models, it 
facilitates future research in this area. Research on NFT business models is still in its early stages and will 
continue to evolve. Further research can build on our taxonomy and archetypes for further empirical studies 
of a qualitative or quantitative nature. The taxonomy and archetypes can serve as a starting point for further 
focused research, for example, on the success factors of various business model configurations. Cluster 3, 
for instance, contains a number of follow-up projects from previously successful PFP collections. These 
projects appear to boast significantly higher supplies than the first collections. Such trends and the success 
achieved by these follow-up collections could be the subject of further research. Furthermore, NFT design 
and business models outside the PFP subcategory, with a focus on specific industries, or a customer-
centered perspective on NFTs could also provide interesting insights into the new research field of NFTs.  
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Conclusion and Limitations 

The emergence of NFTs and PFPs is revolutionizing the landscape for creators and brands alike. Unlike Van 
Gogh, contemporary artists can now establish deeper connections with fans and buyers, thereby fostering 
thriving communities. Since NFT and PFP business models are a relatively young and rapidly evolving 
market, it is difficult to establish a fully comprehensive taxonomy. Under these circumstances, our 
taxonomy can be neither perfect nor all-encompassing and may require adaptation and expansion to 
include characteristics and insights as the markets evolve. The projects were selected based on sales volume. 
The results of such a selection have high volatility and are also limited by the websites’ data partners, for 
example, to certain blockchains. Despite the validation provided by using a variety of analysis websites and 
other sources to ensure that the selected projects are indeed relevant collections in terms of sales volume, 
some relevant PFP collections may not have been included in our sample. Following from that, we also 
acknowledge that we have selected a specific timestamp of the analyzed projects. Therefore, previously 
successful projects or ones with a unique selling point from the past may have been omitted because our 
criterion for success is the all-time sales volume, as these projects offered a robust basis for information. 
However, it is worth noting that we analyzed consistently successful projects to derive a meaningful 
taxonomy that can assist in the creation of successful PFP projects. Conversely, it may be worthwhile to 
conduct a study on failed projects to provide recommendations on what to avoid when creating PFP NFTs.  
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