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Abstract
Start-ups in the blockchain context generate millions by means of initial coin offerings (ICOs). Many of these crowdfunding
endeavours are very successful, others are not. However, despite the increasing investments in ICOs, there is still neither
sufficient theoretical knowledge nor a comprehensive understanding of the different types of business models and the implica-
tions for these token-based ecosystems. Scientific research equally lacks a thorough understanding of the different business
model forms and their influence on collaboration in token-based economies.We bridge this gap by presenting a taxonomy of real-
world blockchain-based start-ups. For this taxonomy, we used 195 start-ups and performed a cluster-analysis in order to identify
three different archetypes and thus gain a deeper understanding. Our taxonomy and the archetypes can equally be seen as strategic
guidance for practitioners as well as a starting point for future research concerning the token-based business models.
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Introduction

Although the start-up community successfully generated on
average more than 11.5 million dollars worldwide
(bitcoinexchangeguide 2018) by means of Initial Coin
Offerings (ICO) in 2018, there is still a lack of understanding
about the consequences and implications of these token-based
ecosystems. Tokens can be used e.g. for services, data ex-
change or data purchase. ICOs are typically carried out on a
blockchain, which stores data in a decentral network bymeans
of cryptographically secured methods. The participants of this
peer-to-peer network build a network of untrusted participants
without a central intermediary (Fridgen et al. 2018). About ten
years ago, the bitcoin network was the first peer-to-peer net-
work based on blockchain technology. The initial growth of
blockchain technology solely came from use cases with

different kinds of cryptocurrencies. Thus, this first generation
of the blockchain technology focused on cryptocurrencies and
is known as Blockchain 1.0. The next generation, Blockchain
2.0, builds on contracts for different industries and offers a
broader range of functions. Blockchain 3.0, with significantly
wider and more complex applications beyond currencies, is
currently emerging (Swan 2015).

Since 2014, the decentralized platform ‘Ethereum’ has served
as a foundation for different kinds of applications with smart
contracts. The Ethereum blockchain is a shared global infrastruc-
ture enabling start-ups to create markets that can be used all
around the world (Ethereum 2018). The currency valid within
this infrastructure is Ether, a native cryptographic token on the
Ethereum blockchain. Besides, companies can create their own
tokens utilizing smart contracts. These are called on-chain to-
kens, because they operate on top of an existing blockchain.
Given the fact that developing and deploying new (simple) ap-
plications based on Ethereum by means of an on-chain token is
not very complex, many new applications emerged (Fridgen
et al. 2018). Glaser (2017) highlighted that the blockchain tech-
nology is an innovative technology still searching for use cases.
The sale of tokens from entrepreneurs to raise capital is often
referred to as Initial Coin Offering (ICO), a means of
crowdfunding (Dhillon et al. 2017). According to icodata.com
(icodata 2018), more than 1100 ICOs with a total volume of
more than 6.9 billion $ were conducted in 2018. The tokens
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created in combination with a blockchain-based platform offer
more opportunities than financing the business development of
the company, as the token can be used as a separate currency
within the platform (Ehrsam 2016). They are an essential part
and digital asset of the platform and build the foundation for new
kinds of ecosystems. Most of the tokens (so called utility tokens)
are used as a currency to pay for the applications offered by the
start-ups. Thus, the customers of a respective ecosystem have to
use the specific tokens to pay for the service they request, and the
contributor or producer of this service receives the tokens as a
payment. This closed system works without a central authority.
The term platform is also not used consistently and varies be-
tween different disciplines like economics or biology (Hein et al.
2018; Evans and Schmalensee 2016; Parker et al. 2016). Current
research on business models for the operation of platforms fo-
cuses mainly on (a) the economic effects of two-sided or multi-
sided markets, (b) the technical concepts of such software plat-
forms and (c) the mechanisms of governance to organize such
platforms (Krcmar and Hein 2018).

The existing literature indicates that blockchain technology
can bring about massive changes for business models (Beinke
et al. 2018). Nevertheless, token-based ecosystems have
attracted little attention in the scientific literature - although
the importance of digital ecosystems has increased significant-
ly in recent years. Therefore, it is interesting to get an over-
view of existing token-based ecosystems. As according to Kar
et al. (2018) “each ecosystem represents a solution to a partic-
ular challenge to life”, we have to distinguish between differ-
ent business models for token-based ecosystems of start-ups
to gain a better understanding. Thus, we aim to answer the
following research question (RQ):

RQ: What are the characteristics of business models in
token-based ecosystems?

To answer this question, we develop a taxonomy of token-
based ecosystems. As taxonomies can structure facts and de-
scribe relationships between different objects (Glass and
Vessey 1995), they have proven themselves in information
systems and have become firmly established, e.g. in the area
of telemedicine services (Peters et al. 2015) or business
models (Remane et al. 2016). Based on the taxonomy, we
derive three empirically founded archetypes. On the one hand,
these archetypes serve to validate the taxonomy and on the
other hand, the classification into a few generic archetypes
allows a reduction of complexity and an overview of the main
differences in existing token-based ecosystems.

We structured our study as follows: First, we shed some
light on the domain background, in particular platforms and
token-based ecosystems. Second, we explain our methodolog-
ical approach to the taxonomy development. Then we develop
a taxonomy of start-ups using a token-based ecosystem and
derive archetypes. Furthermore, we discuss the implications
for research and practice, as well as limitations and present
future research opportunities. Our taxonomy will be of value

for two user groups: researchers, who analyse the influence of
the blockchain technology on business models in general and
on the platform economy in particular as well as practitioners,
who are planning to transform their former pipeline-business
into a platform-business model based on the blockchain tech-
nology (Choudary 2015). Furthermore, the taxonomy can
help both groups to differentiate all relevant aspects in order
to understand and develop a collaborative platform business
model for the network economy.

Domain background

Ecosystems and platform-based businesses

The word ecosystem is the abbreviation for ecological system
(Harris 2017). It defines a community composed of living or-
ganisms and non-living components such as air, water, and
mineral soil (Chapin et al. 2011). “It is a community of all the
components that interact with one another in the same local
environment” (Harris 2017). From an economic point of view,
there are lots of different definitions and explanations of a so
called business ecosystem. Jacobides et al. (2018) characterize
ecosystems as an interacting of organizations that are not man-
aged hierarchically, but bound together by the fact that their
collective investment cannot be redeployed elsewhere. Moore
(1993) rather stresses the cooperation of companies around new
innovation with a cooperative and competitive work to support
new products. Papert and Pflaum (2017) broaden the definition
of the term and describe a business ecosystem “as a community
of organisms from the whole business environment, giving
consideration to all their relationships”. This community of
organisms from the business environment “moves from a ran-
dom collection of organisms to a more structured community”
(Moore 1993) whereby its motivation is rather mutual self-
interest than solely individual self-interest (Tham et al. 2017).
Peltoniemi and Vuori (2004) define an ecosystem as “…a dy-
namic structure which consists of an interconnected population
of organizations” (Peltoniemi and Vuori 2004). Selander et al.
(2010) argue that ecosystems “are essentially defined by the
active shaping of relationships between its members”
(Selander et al. 2010). Basole (2009) adds that the success of
a platform business model “is inextricably linked to its network,
or ecosystem, of enablers and complementors” while Adner
(2017) puts the focus on “…the alignment structure of the mul-
tilateral set of partners that need to interact in order for a focal
value proposition to materialize…”.

Start-ups often face the problem of obtaining external
finance through debt capital (Bruton et al. 2015). With
the crowdfunding method ICO, start-ups can realize
their project (Agrawal et al. 2014; Ahlers et al. 2015)
and, through this development, drive new ecosystems
based on the issued tokens.
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In our paper, we refer to the various characteristics of the
above definitions, which serve as the basis for the taxonomy
and represent the distinct perspectives [P]:

& The ecosystem is the alignment structure of a multilateral
set of partners, [P01].

& or a defined period of time, [P02].
& who pursue a common goal, [P03].
& by the active shaping of relationships, [P04].
& to create a common added value for all actors by a focal

value proposition. [P05].

The currently prevailing business model is a pipeline busi-
ness model, in which a company buys raw materials, creates
new products, and sells them to customers. In this linear flow
of materials, value is added within and between firms
(Jacobides et al. 2018). However, the digital transformation
is currently bringing other business models to the fore.
Platform-based business models, in which each participant
creates value for the community on a digital platform, are
spreading more and more (Han et al. 2018). Lamarre and
May (2017) assume that global ecosystems will be highly
customer-centric, made up of different actors offering digitally
accessible solutions. Most cited examples of successful
platform-based businesses are Alibaba, Apple, Facebook,
and Google (Evans and Schmalensee 2016). All these digital
platform businesses have in common that they bring together
a huge amount of customers with a high amount of companies
(Van Alstyne et al. 2016). These platform-based business
models are changing the fundamental structures of our econ-
omy and maybe even society (Smedlund et al. 2018).

Token-based ecosystems and business models

In combination with the blockchain technology, the previous-
ly described ecosystems and platforms provide various oppor-
tunities for new business models (Beinke et al. 2018), where-
by each ecosystem can issue its own digital currency (token).
With the introduction of the digital currency Bitcoin in 2009,
the blockchain technology, which forms the basis for digital
currencies, became interesting for new applications and busi-
ness models. Given its characteristics as a distributed peer-to-
peer network with no central instance or intermediaries, the
blockchain technology provides a suitable basis for platform-
based ecosystems. In blockchains, data is stored in blocks that
are connected to each other in a way that reflects the course of
transactions like a chronological chain (Tönnissen and
Teuteberg 2018). Because of the transparency and distributed
nature of the blockchain technology, ownership can be trans-
ferred from one party to another without the need for a trusting
intermediary (Brandon 2016). These ownerships on the basis
of the blockchain are often referred to as digital tokens
(Fridgen et al. 2018). Digital tokens can be used as a value

unit that an ecosystem creates “to self-govern its business
model, and empower its users to interact with its products,
while facilitating the distribution and sharing of rewards and
benefits to all of its stakeholders” (Mougayar 2017).

This new funding method is referred to as an ICO. A coin
in this context symbolizes the cryptocurrency which has its
own independent blockchain while a token is generated upon
on an existing blockchain (Park and Yang 2018, Chanson
et al. 2018, Oliveira et al. 2018). Most tokens are based on
the Ethereum blockchain and are issued by smart contracts
(Chanson et al. 2018). An Ethereum based ICO is often re-
ferred to as initial token offerings or tokensale. In this paper,
we use the terms initial coin offering, tokensale, and initial
token offering synonymously, since the differences are negli-
gible from an ecosystem perspective. Since the issued tokens
can offer several added values, we emphasize their features in
the context of a token-based ecosystem (Oliveira et al. 2018).
First of all, tokens can be used to transfer value between busi-
ness partners in the ecosystem (Pilkington 2015), for a unit of
account (Conley 2017) or storage of wealth (Wenger 2016).
Second, the use of tokens can incentive people to use a spe-
cific service managed via the blockchain (Wenger 2016).
Third, tokens enable the community of an ecosystem to
achieve network effects. The major goal is to incentive the
early adoption of the token in order to reach a critical mass
of users. Lastly, the tokens issued serve to finance the issuing
company (Chen 2018).

Basically, there are two ways to perform an ICO. The
first option is to develop your own blockchain with your
own coins. This entails the advantage that the system can
be adapted to special requirements. However, as it is es-
pecially difficult and expensive for small companies and
startups to set up own, highly complex blockchains, most
ICOs are based on the second option, which is to generate
own tokens on an existing blockchain such as Ethereum.
The advantages of this option are the simple and fast
implementation, partly due to the standard ERC20
(Ethereum Request for Comment) for the configuration
of tokens. However, the limited functionality of
Ethereum (EYGM Limited 2018) is a disadvantage.
Currently, tokens are differentiated according to different
types and purposes. The most common is the “usage to-
ken”, which gives the owner access to a digital service.
The “work tokens” allow the user to participate in a pro-
ject, and “funding tokens” are generated for purely financ-
ing purposes. Due to the high regulatory requirements,
“staking tokens” with co-determination rights and profit
entitlements are rather rare (Brennecke et al. 2018).
Chanson et al. (2018) distinguish the utility of tokens in
three core components. The first core component is the
ability to transfer value by exchanging coins with others.
The second is the tokens’ ability to access a service from
the token-based economy by paying a fee in the native
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coin. The third is to share profit between the token-based
economy and the token holders (Chanson et al. 2018).
Common to the various tokens is the ability to trade in
fiat currencies or other cryptocurrencies at exchange por-
tals on the Internet.

In order to also consider the distinctive features of tokens,
we supplement our definition attempt of token-based ecosys-
tems with the following perspective.

& using tokens as the value proposition of the ecosystem
(P06).

Therefore, our definition of a token-based ecosystem is as
follows:

A token-based ecosystem is the alignment structure of a
multilateral set of partners for a defined period of time
who, through the active shaping of relationships, pursue
a common goal of creating common added value for all
actors through a central value proposition with tokens as
the value proposition of the ecosystem.

Research method

The advantage of classifying objects in a taxonomy is that
properties of a phenomenon can be identified and used as a
tool for comparing and contrasting classes (Gregor 2006).
Nickerson et al. (2013) state that the classification of objects
is a fundamental challenge in many disciplines and the devel-
opment of a taxonomy is a complex process. Thus, a taxono-
my can help researchers and practitioners to understand a
complex domain (Nickerson et al. 2013). It structures or pre-
pares the complexity of a certain field of knowledge (Eickhoff
et al. 2017), in order to “facilitate systematic research into the
differences among, and the need of, particular domains”
(Glass andVessey 1995). Thereby, the taxonomy should allow

full classification and include mutually exclusive categories
(Glass and Vessey 1995). In a formal presentation, the taxon-
omy (T) is “a set of dimensions (Di) each consisting of a set of
mutually exclusive and collective exhaustive characteristics
(Cij)” (Nickerson et al. 2013). The formal presentation of a
taxonomy is as follows:

T ¼ Di; i ¼ 1;… n Dj i ¼ Cij; j ¼ 1;…ki; ki≥2
� �� �

The entire research process is shown in Fig. 1.
We started the development of our taxonomy bymeans of a

literature review following the guidelines of Webster and
Watson (2002). For the search we used the databases emerald
insights, ACM Digital Library, Web of Science, EBSCOhost
and the terms “taxonomy and blockchain OR distributed led-
ger OR start-up” and included a forward and backward search.
At the end we could select 72 publications. An examination
based on the title and the abstract led us to the following
relevant contributions (see Table 1). In a next step, we deter-
mined the meta-characteristics relevant to determining the ob-
jects of interest (Nickerson et al. 2013). Our meta-
characteristic is the focus on the new token-based ecosystems
as well as the ways in which the multiple parties cooperate and
create value in this ecosystem.

For the second phase, we follow an iterative empirical-to-
conceptual approach for which we need objective and subjec-
tive ending conditions to determine the end. The objective
ending conditions for our approach were that (a) all objects
have been examined, (b) no new dimensions or characteristics
were added and (c) no dimensions or characteristics were
merged or split (Nickerson et al. 2013). Subjective ending
conditions for the development of a taxonomy according to
Nickerson et al. (2013) should be concise, robust, comprehen-
sive, extendible, and explanatory. As a taxonomy is consid-
ered concise if the taxonomy with its dimensions and charac-
teristics does not “exceed the cognitive load of the researcher”,
the number of dimensions and characteristics should be limit-
ed. On the other hand, a taxonomy should be robust with
“enough dimensions and characteristics to clearly differentiate

Fig. 1 The taxonomy
development process based on
Nickerson et al. (2013)
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the objects of interest”. The result of the aforementioned sub-
jective ending conditions is a comprehensive and usable tax-
onomy, by which all known objects can be classified.
Nevertheless, a useful taxonomy should be extendible and
“allow for inclusion of additional dimensions and new char-
acteristics within a dimension” (Nickerson et al. 2013).

The findings of our literature review were analysed to de-
rive dimensions and characteristics for our initial taxonomy.
The first taxonomy was developed with 8 dimensions and 24
characteristics by discarding some of the proposed dimensions
because (a) information about certain dimensions of the re-
spective business models is difficult to obtain or (b) the infor-
mation is not suited for our taxonomy. In June 2018, we then
searched for start-ups on chain.de, crunchbase.com, icobench.
com, and angel.co/blockchains. The focus of our selection
was on blockchain-based start-ups which already carried out
or planned an ICO (Status “Ended” or “Ongoing”) and pro-
vided sound information about their respective business mod-
el. The data analysis was based on various sources (including
the company’s website, whitepapers, social media channels,
press reports). Since we attached great importance to consis-
tent and comprehensive information, we deleted those com-
panies from the list for which only incomplete or contradicto-
ry information was found. In total, we were able to identify
195 start-ups in this area and gather the relevant information.

For the development (empirical-to-conceptual approach)
and the application of our taxonomy, we then analysed these
start-ups. In order to avoid bias, we used www.random.org to
select start-ups from our aforementioned representative list.
Table 2 displays the start-ups that have led to enhancements
in the taxonomy. In the first iteration, we analysed five start-
ups from our list. The analyses of these real-life use cases

expanded the taxonomy by two new dimensions: “market
types” and “types of decentralized business models”.

In order to achieve a high reliability of our analysis and
classification of start-ups, we took stability and reproducibility
into account (Krippendorf 2004). All perspectives, dimen-
sions and characteristics as well as coding examples served
as the basis for our codebook to classify start-ups, which in
turn contributed to the stability of our analysis. In order to
achieve a high degree in reproducibility, two experienced re-
searchers worked independently on the analysis of the data
and discussed existing contrasting opinions in a next step.
We used Krippendorff’s alpha to determine the inter-rater-
agreement, which is an indication of the convergence between
the raters. The calculated value of 0.87 fits the “usual” target
value of 0.8 (Krippendorf 2004).

The relevant markets can be differentiated according to the
characteristic whether they are one-sided, two-sided or multi-
sided. By means of the second new dimension, types of
decentralized business models, the tokens within a token-
based ecosystem can be divided into two main categories,
depending on their level of decentralization. Since we created
further dimensions and characteristics in this iteration, the
objective ending condition “no new dimensions or character-
istics were added in the last iteration” did not apply, which
required a second iteration. In the second iteration, we
analysed the next five use cases, which led to another new
dimension: “Level of control”. This dimension takes into ac-
count that the service provider within a collaborative platform
is under the control of the platform.

Since the type of use of the tokens has a significant impact
on the value of the ecosystem, in the dimension “token incen-
tive”, we additionally distinguish between the three

Table 1 Relevant papers to blockchain, taxonomies, start-ups, and derived dimensions

Title Author Year Dimension

Don’t slip on the initial coin offerings (ICO) –
ATaxonomy for a blockchain-enabled
form of crowdfunding.

Fridgen, G. et al. 2018 Token purpose/type

The entrepreneur’s business model: Toward a
unified perspective

Morris et al. 2005 Customer segment

Investing in tokens and decentralized business
models

McKie, S. 2017 Types of decentralized business models, Associate

Matchmakers Evans, D. S.; Schmalensee, R. 2016 Market types, Network effect

Predators and Prey Moore, J. F. 1993 Stage of Business Ecosystem

A European agenda for the collaborative
economy

European Commission 2016 Level of Control

ATaxonomy of Supply Chain Collaboration Simatupang, T. M. 2007 Collaboration

Decentralized Blockchain-Based Electronic
Marketplaces

Subramanian, H. 2018 Increase network effects

Tokenomics - A business guide to token
usage, utility and value

Mougayar, W. 2017 Token incentive

Towards a Business Model Taxonomy of
Startups in the Finance Sector using
Blockchain.

Beinke, J. H.; Nguyen, D.; Teuteberg, F. 2018 Customer segment
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characteristics active work, passive work and no work.
Given the fact that the taxonomy had to be extended
also in the second iteration, that is the ending condition
did not yet apply, we analysed the next use cases in a
third iteration. As the analyses of the remaining start-
ups did not reveal further dimensions and characteris-
tics, all ending conditions were fulfilled.

Concerning our defined meta-characteristics, the taxonomy
covers all relevant aspects for a token-based ecosystem. The
defined perspectives relating from our definition have more
than one dimension with more than one characteristic each.

In order to understand token-based ecosystems, we used
cluster analysis to identify typical patterns, the so called ar-
chetypes (Eickhoff et al. 2017). The use of cluster analysis has
strongly increased in recent periods (Kettenring 2006).
Rossignol et al. (2018) mentioned that clustering is “probably
the most common and intuitive tool used both by human cog-
nition and artificial data analysis in an attempt to make that
data organized, understandable, manageable”. Lerman (2016)
described clustering as a central tool in data analysis, while
Masulli and Rovetta (2012) added that “clustering aims to find
a structure that aggregates the data into some groups with the

Table 2 Overview of the analysed start-ups that led to enhancements in the taxonomy

Start-up Business Model in brief Used documents and Homepage Pub.Date

BEAT The BEAT Blockchain will enable the user to
store his verified sports health and activity
data anonymously and encrypted in the
Blockchain.

Onepager; ICO Whitepaper; Token Sale
Terms. https://beat.org

08.2018

OCEAN Ocean Protocol is an ecosystem for sharing
data and associated services. Ocean helps
to unlock data, particularly for AI.

Token Distribution Details; Reference
Marketplace Framework; Technical
Whitepaper. https://oceanprotocol.com

08.2018

ConcertVR The first blockchain based cross-platform
marketplace for high-quality VR content
from the music and entertainment sector.

Whitepaper Version 1.7. https://www.
concertvr.io

10.2018

Hydrocoin HydroCoin (HYC) is the first cryptocurrency
for the blockchain community empowering
hydrogen industry

Whitepaper 2018. https://hydrocoin.org 10.2018

CloudEO CloudEO is an ecosystem of geodata
providers offering affordable geoservices to
individuals, businesses, industry, and the
public sector.

Ceven-foundation-whitepaper 2018-08-23.
https://cbn.foundation

08.2018

Edgecoin Edgecoin is the world’s first education and
e-learning token built on the Ethereum
blockchain.

Edgecoin Whitepaper v1.0 March 19th 2018.
https://www.edgecoin.io

03.2018

Copytrack COPYTRACK is designed to help
photographers comfortably settle image
theft on the Internet.

Global Copyright Register: Technical Paper.
http://www.copytrack.com

10.2018

GamingStars Gaming Stars is an ongoing decentralized
platform built on top of Ethereum that aims
to revolutionize the global eSports industry.

Whitepaper Version 0.9, Last update:
Sept 19th 2018. https://gaming-stars.net

09.2018

Esports Esports aims to create the biggest eSports
portal in the world.

Whitepaper. https://www.esports.com/ 10.2018

LenusChain LenusChain will offer users the possibility of
creating health spaces in which data of
different wearable manufactures can be
combined, evaluated and monitored.

Executive Summary, Whitepaper.
https://lenuschain.io

10.2018

IamHero Iamhero focusses on creating solutions, which
help all people in their individual lives, by
which anybody can create an online resume
at the IAMHERO (IAH) platform.

ICO Whitepaper. https://iamhero.io/ 10.2018

Herdius Herdius intends to build a highly performant
decentralized financial platform.

Tokenomics, Whitepaper 1.1. https://herdius.
com

10.2018

Helix HELIX Orange establishes a compliant and
sustainable ecosystem for international
investors and global Initial Coin Offerings
(“ICO projects” or “ICOs”).

Onepager v1.5, Whitepaper v1.5. https://ico.
helix-orange.com

07.2018

Staramba Our VR world STARAMBA.spaces make
possible to meet celebrities in person. The
MyStarCities of the users will be
securitized by a blockchain.

Whitepaper, Version 1.0 - 23rd May, 2018.
https://www.staramba.com

05.2018
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property that data belonging to a group (or cluster) are more
similar to data in that cluster than to data in other clusters.”

We were able to determine the relevant data from
whitepapers, the homepages of the start-ups and from the in-
ternet databases icobench.com and crunchbase.com. The
characteristics in our taxonomy were dichotomized with 1 if
the characteristic is observable and 0 if not.

Before we performed the cluster analysis, we investigated
the Pearson correlation between our characteristics. The
highest correlations are between cooperative performance
and two-sided markets with 0,160 and between price and
one-sided markets with 0.165. Both results are on a very low
level, therefore, we can proceed with the cluster analysis.

All analyses were carried out in SPSS (version 24). For
cluster analysis, we used the “Wards’s Method”, the most
commonly used variance method. By means of this method,
the clusters that generate the least increase in variance in the
new cluster are merged. This corresponds to a minimal in-
crease in the error square sum by the fusion of two clusters.
The increase in heterogeneity should thus be minimized by
merging two clusters (Lerman 2016). The algorithm is hierar-
chical because the number of subsets is systematically reduced
based on the premise that “the greatest amount of information
as indicated by an objective function is available when a set of
n members is ungrouped” (Ward 1963).

The similarity between two start-up companies is measured
by the number of identical characteristics in the respective
dimensions. Squared Euclidean distance was chosen as dis-
tance measure, which can be used for binary variables. With
the help of the dendrogram, the distance coefficients1 and the
screen test, the number of clusters could finally be determined.
The aggregation scheme of the cluster method according to
the Ward’s method represents the increase in heterogeneity in
each step and with the respective number of clusters. The
higher this value is, the greater the difference between the
start-ups in the clusters. It can be seen that the heterogeneity
increases disproportionately in step 11 to step 12 (coefficient
increases by 59.4%) and in step 17 to 18 (coefficient increases
by 21.3%). Therefore, reducing the number of clusters from
seven to six or from three to two would result in a dispropor-
tionate increase in heterogeneity.

Since the increase in heterogeneity of the Ward’s method is
to be minimized by the merging of two clusters, the aggrega-
tion scheme of the cluster method indicates that a three- or a
seven-cluster solution is most suitable. The disproportionate
increase in heterogeneity in a seven-cluster and three-cluster
solution is also represented in the screen test using the Elbow
criterion. Thus, the screen test also indicates a three- or a
seven-cluster solution.

In the next step, the possible cluster solutions (three and
seven clusters) were compared using the K-Means method.

The K-Means method is an iterative cluster method in which
a predetermined number of k clusters is formed from a number
of objects in several passes so that the sum of the squared
deviations from the cluster focal points is minimal (Finch
2005). The goal of this cluster analysis is to achieve the
greatest possible homogeneity within the clusters while max-
imizing the heterogeneity between the clusters. Subsequently,
both solutions (three and seven clusters) were evaluated with
regard to content and logical aspects between the researchers.
A three cluster solution was considered more useful, as the
differences between the companies were quite sharp in the
clusters. With the seven-cluster solution, the clusters were
not clearly defined and are therefore not suited to highlight
the differences between the business models clearly.

Taxonomy

Our taxonomy of token-based ecosystems for blockchain
based start-ups, that is based on a sound literature analysis
(cf. Table 1) as well as the findings of the analyses of the
start-ups, is depicted in Table 1. The first column represents
the perspectives related to the keywords used to describe our
view of an ecosystem. Each dimension of the taxonomy is
assigned to one of the aforementioned perspectives. Further,
we distinguished between exclusive and non-exclusive di-
mensions. An example of a non-exclusive dimension is the
dimension customer segment, in which a platform can have
both business customers (B2B) and individual customers
(B2C). Table 3 also shows in which iteration of the
empirical-to-conceptual approach the dimensions were added
or revised. The dimensions and characteristics of our taxono-
my are described in the following.

To exemplify our taxonomy on a specific example, the
number in brackets in the previous Table 3 shows the charac-
teristics of the start-up Crycash.io. The following explanations
in brackets again refer to the brackets in the taxonomy.
CRYCASH is a cryptocurrency that satisfies all needs of
gamers and game developers with its Ecosystem services
(B2B + B2C). It is an independent decentralized ecosystem
build on Ethereum. (some dependences on trusted 3rd parties).
Game developers will benefit from using the Platform by re-
ducing customer acquisition costs (Associate = Partner).
Beside game developers also gamers and the gaming industry
are winning profit (multisided). The birth of crycash is at the
beginning of 2017 (expansion). CRYCASH build an ecosys-
tem consisting of Plink application, Advertising Platform,
Decentralized Marketplace for trading games and in-game
items, Cybersport Platform (contract term). Game developers
use tokens to promote their products and attract gamers (C.
Incentive Schemes). The crycash tokensale started at the end
of 2017 (Initial Coin Offerings). CRYCASH Software
Development Kit (SDK) is designed for developers to create
their in-game marketplace to sell in-game items and earn1 (increase in heterogeneity or decrease in homogeneity)
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CRYCASH (active work). CRYCASH operates with its own
utility token called “CRC” (usage token). This example leads
to an expansion model (see Table 5).

Community of different actors, [P01]

& Customer segment: We identified two major customer
segments. The business-to-business relationships (B2B)
and the business-to-consumer relationships (B2C)
(Morris et al. 2005).

& Types of decentralized business models: Depending on
their level of decentralization, the tokens within token-
based ecosystems can be grouped in two main categories.
The first is the decentralized business model with no or
low dependence on trusted third parties. The main criteri-
on here is whether the tokens are a native part of an open
sourced blockchain and therefore not dependent on third
parties. The other category is a decentralized business
model with a certain dependence on trusted third parties.
Within this business model, Bitcoin or Ethereum technol-
ogy is used. The owner of the tokens therefore needs trusts
in the platform as well as in third parties (McKie 2017).

& Associates: The actors in our token-based ecosystems can
be differentiated into stakeholders and partners. Both have
a strong relationship to the ecosystem, but the main differ-
ence is that the stakeholder is defined only by token own-
ership, in contrast to partners who take an active part in the
respective ecosystem (McKie 2017).

& Market types: A distinction can be made between one-
sided, two-sided and multi-sided markets and platforms.
In a one-sided market or platform, the consumer buys the
product from a retailer and has no relationship to the pro-
ducer of the product. Therefore, the platform ormarket has
only one side. Two-sided platforms or markets have dis-
tinct customer groups that are brought together by an in-
termediary platform in order to generate value. Thereby,
each customer group represents one side in this market
(Theurl and Meyer 2019). Multi-sided platforms support
two or more different groups to find each other and inter-
act (Evans and Schmalensee 2016) and “…typically com-
prise a stable core, a dynamic set of complementary assets
and the design rules acting as interfaces between them”
(Mattila and Seppälä 2018).

Defined time, [P02]

& Stages of the Ecosystem: The lifecycle of an ecosystem
consists of four different stages. The cooperation of busi-
ness partners, who jointly define the customer value prop-
osition, constitutes the first stage, i.e. the birth of an eco-
system. An essential part within the first stage is to win
important business partners for the ecosystem. Another

significant challenge is that customers and suppliers work
together in order to define the value proposition for each
participant. In the next phase, the ecosystem will be ex-
panded by opening further possible business territories.
This development thus represents competition with other
ecosystems and is aimed at achieving market leadership.
At the end of the lifecycle, there is a mature ecosystem,
which will, however, be constantly threatened by new
innovations and other ecosystems that occur due to
amended governmental regulations, changing customer
buying patterns or macroeconomic conditions (Moore
1993).

Following a common goal, [P03]

& Level of control: The providers of services within a col-
laborative platform are under the control of the platform.
The level of control over providers and their services is
generally important for the collaboration and the common
value of the ecosystem (European Commission 2016).
Moreover, the level of control can be divided into three
major aspects. One important aspect of control is the price
setting within the ecosystem. Does the collaborative plat-
form set the final price that the user has to pay, or is it only
a recommendation? Another equally important aspect in
ecosystems is the determination of contractual terms be-
tween producer and consumer. Besides, a distinction has
to be made between who determines the contractual con-
ditions, the platform or the respective partners involved.
The underlying service of a collaborative platform uses
assets as part of the total added value. Here the decisive
question arises of who is the owner of these assets
(European Commission 2016).

Active shaping of relationships, [P04]

& Collaboration: Collaboration is a central aspect in an eco-
system and the basis of value creation for all participants.
So far the idea of collaboration has been limited to the
same or a similar sector, but with digital ecosystems new
patterns of competition and cooperation are emerging
(Park 2018). We adopt Simatupang’s (2007) research for
supply chain collaboration and differentiate between four
types of collaboration. First there are collaborative infor-
mation systems with the key research question “Which
information drives the optimization of total profits?”.
Information is the most relevant factor for successful col-
laboration. The second are collaborative business process-
es where the process constitutes the driving factor for
matching producer and consumer. The key research ques-
tion here is “Which processes generate the highest overall
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profits?”. The next crucial question “Which incentive
mechanisms drive productive behavior?” leads us to col-
laborative incentive schemes. Above all, the performance
of ecosystems depends on the behavior of the participants
and therefore also on the incentives for the actors to be-
come actively involved or not. (Simatupang 2007). Last
but not least, the collaborative performance system and the
research question “Which performance measurement
drives total improvements?” are the basis for the mutual
success of the ecosystem.

Reaching a common value for all actors, [P05)

& Increase network effects: A platform is successful if it
generates value to its users. In two-sided and multi-sided
markets, this value depends on the amount of offerings for
the respectivemarket sides. This impact is described as the
network effect (Parker et al. 2016). A strategy to increase
network effects is the personalization of services offered
on the platform (e.g. google, amazon). Another strategy is
to induce satisfied platform customers to make respective
recommendations. But also trust mechanisms are effective
methods that help to dispel customers’ skepticism about
the use of the platform (Salminen et al. 2018). In particu-
lar, the creation of an easy-to-use and understandable plat-
form can attract new customers and increase network ef-
fects (Subramanian 2018).

& Network effect: There are two different types of network
effects, the direct and the indirect. The direct network
effect describes the situation where a new participant on
the platform brings a direct positive value to all other
participants. The other way to create added value for the
already involved platform parties is the addition of a
completely new type of participant to the platform
(Evans and Schmalensee 2016).

The usage of tokens as a value of the ecosystem, (P06)

& Token incentive: Users of an ecosystem can obtain the
necessary tokens to participate in that ecosystem by
changing fiat or cryptocurrencies to the respective tokens,
or by contributing to the value of the ecosystem, for which
they are then rewarded with tokens. Two types of contri-
butions can be distinguished: The first is the active work
for the platform economy, for example recommending the
platform to new customers, the second is the sharing or
disclosing of own data (Mougayar 2017).

& Token purpose/type: Depending on the purpose of tokens,
they have a significant impact on the success of a platform
ecosystem. On the one side, there are usage tokens that
allow owners to use a service offered by the platform (also

named as a utility token). Thus, if a user wants to partic-
ipate in the development of or work on the platform, he
needs the usage tokens. The funding tokens, on the other
side, are only relevant for fund raising, and the staking
tokens finally enable platform participants to acquire
rights as stakeholders (Fridgen et al. 2018).

Application of the taxonomy

Archetypes of token-based ecosystems

Based on our definition of token-based ecosystems with the
relevant perspectives and the developed taxonomy with the
related dimensions and characteristics, we reinvestigated ran-
domly drawn data points from the 195 start-ups from our list
and discussed in the research team whether a reassessment of
certain dimensions is necessary. The derivation of the arche-
types was supported by an experienced researcher in this field.

To validate the aforementioned three cluster solution, we
used the frequencies in the descriptive statistics.

Table 4 shows 195 objects within the cluster analysis and
72 objects for cluster 1 with a relative cluster size of 36.9%.
Cluster 2 has 75 objects and a relative cluster size of 38.5%
and cluster 3 has 48 objects with a size of 24.6%. In order to
determine the focus of our clustering variables, we use the
cluster as a grouping variable to compare the groups and to
present the mean for all characteristics for every cluster.

As a result of our cluster analysis, we yielded three arche-
types that can be connected to the commonly used framework
for the stages of organization by Moore (1996): (1 –
Pioneering (Vision) model) platform-based old economy with
some dependence on trusted third parties, (2 – Expansion
model) platform-based ecosystem with some dependence on
trusted third parties, and (3 –Authority model) platform-based
ecosystem with an own blockchain (cf. Table 5). The arche-
type Pioneering (Vision) model is characterized by the fact
that the associates of the business are almost exclusively de-
scribed as partners (86.7%), a business relationship that is not
based on the token as value. This leads to little (or no) collab-
oration (54.7%) between the business partners. Hence, this
business model comes without the support for the network
effect in 89.3% of the cases, without the need to promote the

Table 4 Frequencies of the clusters

Cluster Frequency Percent Cumulative percent

1 72 36.9 36.9

2 75 38.5 75.4

3 48 24.6 100.00

Total 195 100.0
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token (92%) and is predominantly based on a one-sided mar-
ket (61.3%) with indirect customers (B2C) (44.0%). A high
level of control therefore makes sense, mainly determined by
price and contract terms (40%). The archetype Expansion
model has various different relationships with stakeholders
(22.2%) and partners (41.7%), so the collaboration is mainly
based on a mix of collaborative tools (66,7%). The success of
the collaboration in an ecosystem requires a change in atti-
tudes from protectionist to co-operative (Peltoniemi 2005).
Stakeholders are part of the token-based ecosystem and there-
fore the indirect network effect (48.6%) as well as the combi-
nation of active work (36.1%) and passive work (25.0%) in-
crease the network effect, resulting in added value for the
stakeholders. These businesses are mostly focused on two-
sided (41.7%) and multi-sided markets (34.7%). The high
amount of stakeholders and B2B segments leads to high
values in collaborative business processes (11.1%) and collab-
orative incentive schemes (6.9%). Our third archetype
Authority model shows stakeholders in business relationships
(41.7%). In addition, it is noticeable that in many cases this
archetype is used to target direct network effects (87.5%). The
level of control in this ecosystem is significantly lower com-
pared to the other archetypes (price 39.6%, contract terms
43.8%). The market types are mostly two-sided (62.5%) or
multi-sided (35.4%). It can thus be concluded that the level
of control is lower in order to increase the variety of possible
business models based on the ecosystem and therefore attract
new business partners. To achieve this, these business models
have little or no dependence on third parties (97.9%).

The role of the token as the main element of a token-based
ecosystem is different in the three archetypes. In the archetype
Pioneering (Vision) model, the token is mainly used in ex-
change for benefits, with no special activity to increase the
token value. For this reason, network effects play only a minor
role. Further, the provider usually determines prices and con-
tract terms. The archetype Pioneering (Vision) model can thus
be recommended for start-ups that intend to finance them-
selves through the ICO and that use the tokens solely as a
means of payment for customer-related services.

In the archetype Expansion model, the active involvement
of stakeholders is paramount in order to increase the value of
the tokens for all involved stakeholders. Therefore, the net-
work effect plays a significant role here. Furthermore, the
degree to which prices and contract terms are set by the pro-
vider is significantly lower. This makes the archetype
Expansion model suitable for start-ups that intend to finance
themselves through an ICO and implement a business model
with partners and a common currency.

Compared to the other archetypes, the Authority model
shows the lowest level of control. As neither price nor contract
terms are subject to significant specifications of the provider,
direct network effects play a major role. The inclusion of new
partners in the business model brings a direct positive

contribution for all participants. With the archetype
Authority model innovative and value-oriented business
models can be built with business partners by using an own
blockchain and enabling network effects, in order to be suc-
cessful in the B2C segment.

Discussion and implications

The application of our taxonomy of token-based ecosystems to
195 start-ups resulted in the identification of three archetypes,
which again serve the empirical validation of our taxonomy: the
Pioneering (Vision) model, the Expansion model and the
Authority model. These archetypes follow Moore’s life-cycle
of a business ecosystem (1996). The first phase Pioneering
(Vision) is characterized by the creation of a viable and “excit-
ing” alternative to the status in the industry, while the develop-
ment of an ongoing operation and strong relationship to cus-
tomers and suppliers is the focus of the second phase
Expansion. The third phase Authority is characterized by the
goal to gain the authority within the ecosystem (Moore 1996).

The Pioneering (Vision) model can be characterized as the
first cautious approach of a token-based ecosystem. Although
the initial coin offerings provide tokens as new currency in the
business model, the start-ups within the Pioneering (Vision)
model do not take full advantage of the new opportunities,
rather they continue to operate a business with high control
via price, contract terms, and assets. This is also reflected in
the market type with focus on one-sided markets and low
levels of collaboration activities. Although the start-ups im-
plement tokens for billing purposes with their customers, they
do not take advantage of the opportunities to increase network
effects or promote the use of the tokens. Thus, the tokens are
used exclusively for payment processes.

The start-ups in the archetype Expansion model, use the
tokens in order to develop a token-based ecosystem with
stakeholders, implement mechanisms to increase the indirect
and direct network effect and create an added value for all
participants. The level of control in these start-ups is signifi-
cantly lower and they allow their business partners to create
own revenue models on the basis of the token-based ecosys-
tem. Furthermore, the active shaping of relationships to busi-
ness partners plays an important part and shows different ways
of cooperation, mainly by collaborative information systems
and collaborative business processes.

Start-ups in the archetype Authority model show a similar
business model to start-ups in the Expansion model, but there
is less dependence on third parties and a lower level of control
through pricing, contract terms, and assets. As the majority of
the business partners are stakeholders and the start-ups have
their own blockchain system with their own native token, the
network effect plays an important role in increasing the value
of the tokens for all participants in this ecosystem. The direct

Understanding token-based ecosystems – a taxonomy of blockchain-based business models of start-ups 319



network effect combined with the simplification of transac-
tions and trust leads to a common value.

The chicken-and-egg problem applies to both the
Expansion model and the Authority model, because the share
is relatively high in multi-sided markets. This problem de-
scribes the dilemma that a critical number of sellers or vendors
is necessary to be of interest to customers as a platform.
However, the sellers or vendors can only be acquired to par-
ticipate in a platform if they have a sufficient number of cus-
tomers (Stummer et al. 2018). For token-based ecosystems,
this dilemma can be tackled by issuing airdrops, in which free
tokens are distributed for certain services such as recommen-
dations. The distribution of tokens for free follows the goal of
increasing popularity and to build a strong base of active users
early on. A broad distribution of the tokens over various users
has proven to be helpful. The major goal is to raise awareness
(Malwa 2018) . For example, each owner of the
cryptocurrency Ether could receive one free token per Ether
without actively taking action for it. On the one hand airdrops
constitute a well-functioningmarketing tool, on the other hand
they create an important first customer base to attract suppliers
to the platform (Brennecke et al. 2018). The archetypes
Expansion model and Authority model logically show high
values for the necessary measures in token incentives.

Implications for research

The first implication of this paper is its contribution to
understanding the different aspects of token-based ecosys-
tems. The tokens created by start-ups and sold via initial
coin offerings can be the basis for new ecosystems, based
on the blockchain. However, we have seen that some
start-ups use tokens as a link between consumers, pro-
ducers, and platform providers, while others only use
them as a fundraising tool. The challenge for those who
use tokens as an integrative part of their business models
is to increase the value of the tokens. We have seen that
business models are different when it comes to promoting
the network effect in order to create a solid basis for
consumers and producers. Although the chicken-and-egg
problem can be addressed by means of some token incen-
tives, 48.1% of the start-ups do not take advantage of this
possibility. Our taxonomy therefore provides a sound ba-
sis for future research on network effects for token-based
ecosystems. In our taxonomy, we used the characteristics
active work, and passive work to stimulate the tokens.
Future research could explore these two aspects in more
detail to identify further characteristics for token incen-
tives and their impact on business models. Another im-
portant aspect for future research lies in the symbioses
between the collaboration within the stakeholders of an
ecosystem and the value of the associated tokens. What
influence does the depreciation of a token have on the

collaboration of the token-based ecosystem? Many start-
ups seem to be influenced by the success of some ICOs
and try to follow the same crowdfunding approach. It is
still unclear what exactly makes start-ups successful that
use ICO as crowdfunding method. Future research should
therefore also focus on the possible success factors for
token-based ecosystems based on the blockchain.
Finally, by further exploring token-based ecosystems,
our taxonomy could be extended by new dimensions
and characteristics.

To the best of our knowledge, this is the first Taxonomy of
token-based ecosystems of blockchain-based business models
of 195 start-ups. The taxonomy helps to structure and under-
stand the vast amount of token-based ecosystems of
blockchain-based business models. And this on the basis of
real use-cases. Second, the taxonomy further serves as a blue-
print for new start-ups to design your business models in the
context of blockchain-based ecosystems. Third, the taxonomy
addresses several aspects for future research, like the chicken-
egg problem for network based business models or the dilem-
ma of two-sided markets and the issuance of airdrops as a
solution.

Implications for practice

Equally for practitioners our research provides some useful
insights. First, our taxonomy can be used to analyse compet-
itors. In this way, possible economic niches can be identified,
which then might offer interesting perspectives for future
start-ups. Second, managers should start thinking about the
potential impact of blockchain technology on their business
model. Although the taxonomy cannot be used as a blueprint,
it can be used as a tool to boost creativity, e.g. in workshops on
the (further) development of business models (Remane et al.
2016). For instance, existing pipeline-business models might
be converted (or supplemented) to a token based ecosystem.
Therefore, our archetypes of token-based ecosystems can be
used as a conceptual basis for strategic considerations for
businesses. Thirdly, the taxonomy and the derived archetypes
can be used to reveal the fundamental differences between the
identified token-based ecosystems, as our contribution analy-
ses 195 different ecosystems and not just a few as in previous
papers. Although our taxonomy and archetypes represent the
status quo, we do not claim our research to be complete.
Nevertheless, our work can be used as a starting point by
entrepreneurs, as it can be adapted and/or extended depending
on the specific business model.

In addition, our work can support governments and regu-
lators in adapting regulatory frameworks through a better un-
derstanding of token-based ecosystems. Various examples in
the past show that new technologies such as cloud computing
are often associated with complex regulatory challenges (e.g.
regarding privacy).
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Conclusion, limitation, and outlook

The aim of this paper was to investigate platform-based busi-
ness models of start-ups using a token-based ecosystem. In the
context of this research relevant dimensions and characteris-
tics of blockchain-based ecosystems were analysed and
visualised in a taxonomy. Furthermore, based on the taxono-
my, three generic archetypes were derived. Both the taxonomy
and the archetypes allow scientists, practitioners, and govern-
mental actors a better understanding of token-based ecosys-
tems. For instance, economic niches can be identified from a
practical point of view.

Nevertheless, as with any research, limitations need to be
mentioned. First, our sample of ICO start-ups is not exhaustive.
According to www.icobench.com in October 2018, there are
over 4.500 ICOs. However, we have deliberately chosen to
focus on the most recent start-ups in order to keep track of the
current state in this field. We believe that the high dynamics in
recent years within these business models as well as the under-
lying technology would otherwise lead to inadequate compari-
sons. This means that an ICO start-up from 2014 should not be
compared with a current ICO start-up. Second, our analyses are
mostly based on information provided by third parties like
ICObench.com, crunchbase.com or chain.de. For a validation,
however, we have reviewed and compared the information on
the homepages and whitepapers of the start-ups. Third, our
collection of relevant perspectives, dimensions, and character-
istics is dependent on the results of our literature research, our
previous experience of analysing business models, and the ex-
amination of the identified start-ups. Our work can serve as a
starting point for further research activities. Thus, interesting
and promising opportunities arise in (a) the analysis of other
companies, (b) the analysis of the same companies at a later
stage to identify possible changes and (c) the evolution of the
taxonomy by adding further dimensions. Furthermore, the dif-
ferent legal frameworks in the respective countries could be
examined, similarities and differences could be identified and
their effects on the ecosystem analysed.
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