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Abstract

Business modeling tools are crucial for designing and implementing successful business models. 
However, there exist instances—which we refer to as the design of ecosystemic business models—in 
which developing a business model requires simultaneous consideration of both one’s own busi-
ness model and that of ecosystem partners. In these instances, standard business modeling tools 
focusing on representing business models in isolation may be inadequate. Based on a real-world 
example of a business ecosystem from the maritime logistics industry, we highlight five significant 
design challenges for ecosystemic business models. We then reflect on and discuss the extended 
role of the business model as an instrument for inter-organizational alignment, and draw out three 
implications for business modeling tools. The objective of this paper is to deduce implications and 
functional design requirements for business modeling tools from a conceptual perspective.
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Introduction
Researchers and practitioners have increasingly 
started to use the term business ecosystem (Kapoor, 
2018), to reflect the idea that organizations and their 
underlying business models should not only be seen 
as independent actors in a single industry but as 
one part in a wider business ecosystem (Snihur and 
Bocken, 2022). Recent research on the concept of 

ecosystems goes beyond simply describing collabo-
rative organizations, seeing it rather as represent-
ing a lens and a unit of analysis that highlights the 
creation of a joint value proposition for the customer 
that a single organization cannot achieve in isolation 
(Adner, 2017; Kapoor, 2018). A joint value proposi-
tion is based on multilateral and non-generic com-
plementarities of various organizations (Jacobides 
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et al., 2018). This, in turn, requires organizations par-
ticipating in ecosystem plays to review and adopt ex-
isting business models (Holm and Kringelum, 2022).

Business modeling tools are a vital element in sup-
porting business model design (Bouwman et al., 
2020; Schwarz and Legner, 2020). Both separately 
and in combination, these tools help with reducing 
cognitive load, enhancing the ideation process, in-
creasing business model coherence, and influenc-
ing decision-making (Henike et al., 2020; Shepherd 
et al., 2023; Massa and Hacklin, 2020). However, the 
most widely used business modeling tools tend to 
focus on representing and innovating the business 
model from the perspective of one focal organiza-
tion, rather than considering joint value proposi-
tions, complementarities, and dependencies as the 
focal point of analysis (Henike et al., 2020; Demil et 
al., 2018; Iivari et al., 2016; Westerlund et al., 2014). 
This is a limitation because such tools could induce 
cognitive biases and framing effects stemming from 
the lack of attention to aspects that are critical to 
the development of a successful joint value propo-
sition in ecosystems (Henike et al., 2020; Adner and 
Feiler, 2019). In extreme cases, this can even lead to 
a complete collaboration failure (Zuzul, 2019).

We define an ecosystemic business model as a busi-
ness model that focuses on both the way an organi-
zation creates and captures value, and on how the 
ecosystem creates and captures value to deliver 
a joint value proposition to customers (Iivari et al., 
2016; Adner, 2017). Designing an ecosystemic busi-
ness model involves contributing to the joint value 
proposition and aligning the value creation and val-
ue capture logic accordingly (Adner, 2017; Xu et al., 
2019). This, in turn, affects business modeling tools, 
as a “change in business models as schema and [a] 
change in business models as formal representa-
tions are likely to go hand in hand” (Shepherd et al., 
2023, p. 101). Considering current business ecosys-
tem ambitions in various industries, such as health 
(Gomes et al., 2019), solar photovoltaic systems (Win-
kler et al., 2023), and energy (Xu et al., 2019), it is es-
sential to critically reflect on and potentially adapt 
existing business modeling tools to ensure that they 
can effectively support the design of ecosystemic 
business models.

In this paper, we make three distinct contributions. 
First, we describe business model design challenges 
using the example of a current business ecosystem 
of autonomous shipping. Second, we propose an ad-
ditional role for the business model as an “alignment 
instrument” (Al-Debei and Avison, 2010, p. 366) for 
inter-organizational settings, specifically for busi-
ness ecosystems. Third, we discuss the implications 
of ecosystemic business model design for business 
modeling tools. In so doing, we point out that inter-
organizational business model alignment poses ad-
ditional functional design requirements for business 
modeling tools, on the basis of which we outline fur-
ther research opportunities.

Theoretical Background
Business Modeling Tools
To succeed in the digital age, organizations need 
innovative business models that help them cre-
ate value, deliver value to customers, and make a 
profit (Osterwalder and Pigneur, 2010). This has led 
researchers to describe the business model as an 
alignment instrument for digital businesses to medi-
ate the gap between strategy and processes, includ-
ing their information systems (Al-Debei and Avison, 
2010; Veit et al., 2014). Business modeling tools (i.e., 
visual models, frameworks, modeling languages, or 
IT support) are instrumental in supporting commu-
nication and collaboration regarding business model 
decision making (Schwarz and Legner, 2020; Bouw-
man et al., 2020; Veit et al., 2014). 

We conceptualize business models as “formal con-
ceptual representations of how a business functions” 
(Massa et al., 2017, p. 73), and the tools as boundary ob-
jects that facilitate communication and collaboration 
across knowledge boundaries, and enable decision 
makers to align their ideas and expectations (Shep-
herd et al., 2023; Schwarz and Legner, 2020). A num-
ber of different business modeling tools are currently 
available. Among them, two examples—the Business 
Model Canvas (Osterwalder and Pigneur, 2010) and 
Eriksson-Penker Business Extensions (Eriksson and 
Penker, 2000)—highlight the profound differences 
that tools can have in terms of syntax (e.g., map-
based vs. network-based visual form) and semantics 
(e.g., number of unique semantic constructs offered) 
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(Szopinski et al., 2022). Researchers who have ana-
lyzed business modeling tools have focused either 
on general representations (Henike et al., 2020; 
Täuscher and Abdelkafi, 2017), on modeling languages 
(Szopinski et al., 2022), or on IT support (Szopinski et 
al., 2020), often in great detail. However, the merits 
and limitations of ecosystemic business model de-
sign have only been touched upon briefly (e.g., Ma, 
2019; Szopinski et al., 2022).

Business Ecosystems 
The concept of a business ecosystem was intro-
duced by Moore, who highlights the importance of 
an ‘ecological’ approach to describe the context in 
which companies compete and collaborate. Accord-
ing to Moore’s theory, a business ecosystem consists 
of companies that coevolve their capabilities and 
roles to achieve a common goal (Moore, 1993).

Since then, a comprehensive body of scholarly 
works has been published on business ecosystems. 
Especially since the publication of two seminal con-
ceptual papers (Adner, 2017; Jacobides et al., 2018), 
knowledge on the ecosystem construct has become 
more comprehensive, centered around three spe-
cific attributes. First, the purpose of an ecosystem 
(-as-structure) is to realize a focal (joint) value propo-
sition (Adner, 2017). Second, ecosystems are a group 
of organizations consisting of “varying degrees of 
multilateral, nongeneric complementarities” (Jaco-
bides et al., 2018, p. 2264). Third, ecosystems ex-
ist without full hierarchical governance (Jacobides 
et al., 2018).

These attributes of ecosystems also distinguish 
the concept from related concepts such as supply 
chains (Adner, 2017), networks (Kapoor, 2018), and 
platforms1 (Hakanen, 2021). Furthermore, while vari-
ous definitions of different types of ecosystem (e.g., 
business, innovation, knowledge, and entrepreneur-
ial) have been proposed, they are not always fully rec-
oncilable with each other2 (Thomas and Autio, 2020). 

1 Platforms can facilitate transactions of multiple actors in 
an ecosystem, but ecosystems can exist without platforms 
(Hakanen, 2021).
2 There are many examples of conflation of different types 
of ecosystem in the literature. For example, Jacobides et al. 
(2018) differentiate between business, innovation and platform 

In this paper, we use ‘business ecosystem’ in generic 
terms and refer to the three attributes above. 

Ecosystemic Business Models
The work of Massa et al. (2018) expands the business 
model concept towards a more complex and system-
ic view of interdependent components. In a business 
ecosystem, value creation, delivery and capture are 
embedded within a complex system, based on mul-
tiple business models and the (inter)dependencies 
between them (Hellström et al., 2015; Snihur and 
Bocken, 2022). We follow other studies on ecosys-
temic business models (Iivari et al., 2016; Xu et al., 
2019) by viewing the business model as a boundary-
spanning unit of analysis for value co-creation and 
co-capture. Therefore, an ecosystemic business 
model is a system of interdependent components 
embedded in an ecosystem, which seeks to exploit 
business opportunities in concert with a network of 
partners with whom value is co-created and co-cap-
tured (Westerlund et al., 2014; Holm and Kringelum, 
2022; Gomes et al., 2019).

Business Model Design Challenges
While ecosystems are increasingly recognized as a 
strategic imperative, managers struggle with busi-
ness ecosystem design. For example, a recent study 
by Reeves et al. (2019) conducted on 57 ecosystems 
across eleven sectors and various geographic re-
gions revealed that fewer than 15% of the business 
ecosystems were successful in the long term. In-
terestingly, the main reason for most business eco-
system failures (85%) is bad design, rather than bad 
execution (Pidun et al., 2020).

As already mentioned, business ecosystems are 
characterized by some important attributes, namely, 
a joint value proposition, non-generic complementa-
rities, and no hierarchical control. To demystify this 
theoretical concept and to illustrate its meaning and 
significance for the design of business models—and 
the design challenges it brings—we use an example 

ecosystems in their theoretical background, but title their main 
contribution chapter “Towards a Theory of Different Ecosys-
tems” (p. 2260).
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from the context of autonomous shipping (Tsvetkova 
and Hellström, 2022; Tsvetkova et al., 2021).

To understand autonomous shipping, a good start-
ing point is to grasp how conventional maritime lo-
gistics works. Conventional maritime shipping is 
centered around the following main actors: (1) ship 
systems providers (technology providers), (2) ship-
builders (shipyards), (3) shipowners, (4) ship opera-
tors, (5) shipper (owners or suppliers of commodities 
that are shipped), and (6) port operators. The busi-
ness models for building and operating conventional 
cargo ships have remained largely unchanged since 
the start of globalization, their primary aim being 
cost reduction through containerized standardiza-
tion and cargo capacity.

The application of advanced digital technologies 
can, however, increase ship intelligence towards 
fully autonomous shipping. This has the potential 
to rapidly change the maritime logistics industry 
and provide opportunities for a redesigned business 
ecosystem. Maritime autonomous surface ships 
(MASS) transport commodities without seafarers 
on board. The expected value proposition of MASS 
includes increased ship safety, reduced operat-
ing costs, and better supply chain transparency. To 
achieve that, however, the business models of many 
actors must change, and “it is not immediately ap-
parent how value creation and capture will change in 
such a transformed ecosystem” (Tsvetkova and Hell-
ström, 2022, p. 268). In the following, we highlight 
five major design challenges:

Challenge 1: Joint value proposition. Although each 
partner, with its own strategy, remains independent, 
it is essential to secure the engagement and trust of 
all the partners in the ecosystem. To do so requires 
all organizations to create a joint vision and value 
proposition to enable every participant to see the 
‘bigger picture’ and their role in realizing it. For ex-
ample, technology providers are the main drivers of 
a MASS business ecosystem. However, as they rarely 
have the required in-depth understanding of the 
maritime logistics industry, with all its actors, there 
is a high risk that the technology providers will build 
a solution that does not suit all the other actors (e.g., 
port operators do not benefit).

Challenge 2: Aligning complementarities. MASS 
need certain non-generic complementarities to be 
established or revised between the different logis-
tics actors involved. For example, port operators 
need to adjust their activities and resources (e.g., in-
tegrating sensors) to complement MASS technology 
and allow for value creation through automated op-
erations in ports. Lack of investment in non-generic 
complementarities from port operators that can 
accommodate MASS creates a barrier for the whole 
business ecosystem.

Challenge 3: Aligning business model dependen-
cies. A successful business ecosystem is built on a 
system of dependent business models whose per-
formance depends on the actions of the collabora-
tors (Adner, 2017). For example, MASS spend more 
time in port to carry out operations such as mainte-
nance that would otherwise have been performed by 
the crew during the voyage. This leads to a decrease 
in ship throughput, and influences the value creation 
for port operators.

Challenge 4: Value capture allocation. Challenges 
arise in motivating actors to engage or invest in 
MASS if it is unclear who will invest and who will cap-
ture the value. For example, “the shipowners who 
usually undertake the ship investment benefit only 
partly from the expensive technology installed on 
MASS, while the benefits from operating such ships 
[…] will be enjoyed by the ship operator” (Tsvetkova 
and Hellström, 2022, p. 256).

Challenge 5: Dynamic changes. As MASS will be 
increasingly introduced by ships with four differ-
ent degrees of autonomy, the business ecosystem 
of fully autonomous ships without any human in-
teraction is the fourth degree of autonomy (simi-
lar to driverless cars). This development over 
time means that during the transition to full au-
tonomy, actor roles and their value creation and 
capture mechanisms are in constant state of flux, 
depending on the degree of autonomy achieved 
and aimed for. The dynamic advancement of digi-
tal technologies, along with changing (de)regula-
tions by governments, are typical challenges of 
business ecosystems (Gomes et al., 2019; Winkler 
et al., 2023).
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Implications for Business  
Model Design
Conceptual Implications for the Business Model 
as an ‘Inter-Organizational Alignment Instrument’ 
The business model as an intra-organizational align-
ment instrument between an organization’s overall 
strategy and the more specific operational design of 
business processes is well-established in the litera-
ture (e.g., Al-Debei and Avison, 2010; Veit et al., 2014; 
see Figure 2, red colored rectangle). In the process 
of designing an ecosystemic business model there 
are, however, more alignment necessities involved. 
As highlighted in the autonomous shipping exam-
ple, the organizations have to engage in a business 
model alignment process that requires extensive 
discussions and knowledge sharing to understand 
the impact of individual business model changes 
on the business models of other participants in the 
ecosystem. Hence, we propose an additional role for 
the business model concept, namely as an instru-
ment for inter-organizational alignment (see Figure 
2, blue colored rectangle). Figure 2 illustrates an in-
tegrative framework where the business ecosystem 
consists of multiple organizations (here using two 

organizations, A and B). The boundary of a business 
ecosystem is defined by non-generic complementa-
rities between the participating organizations and 
the joint value proposition for customers (Jacobides 
et al., 2018; Adner, 2017). The individual business 
models constitute “the infrastructure of business 
ecosystems” (Snihur and Bocken, 2022, p. 8), to-
gether with business model dependencies, which in 
themselves form a distinct unit of analysis (Vorbohle 
et al., 2021; Hellström et al., 2015). 

Implications for Business Modeling Tools
Research in the area of business modeling tools is 
considered helpful in supporting the intra-organ-
izational alignment of digital businesses (Schwarz 
and Legner, 2020). Inter-organizational alignment 
requires the careful consideration of not only one’s 
own business model but also that of partners, and 
the dependencies between them, which leads to ad-
ditional requirements for business modeling tools 
(Bouwman et al., 2020). We propose that decision 
makers in organizations can overcome the previous-
ly discussed challenges and be better supported to 
design successful ecosystemic business models if 
they use business modeling tools that focus not only 

Figure 1: Value creation enabled by autonomous ships and typical business model design challenges 
(based on Tsvetkova et al., 2021)
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on the inside of an organization but also draw atten-
tion to the alignment between organizations. In the 
following, we discuss three particular implications 
for business modeling tools and areas for future in-
quiry. Each implication involves extending existing 
tools or developing new ones that consider specific 
functional design requirements (FDR). 

1) Support the design of a joint vision and value 
proposition
The case of autonomous shipping posits that busi-
ness ecosystems form around a joint value proposi-
tion, which only functions if all required partners are 
involved. For example, autonomous ships cannot un-
load cargo if port operators do not participate in the 
ecosystem. Across industries, one out of five ecosys-
tems fail due to the absence of required partners (Pi-
dun et al., 2020). For instance, Michelin failed to see 
that car repair shops had no incentive to adopt their 
new tire innovation, which subsequently failed (Adner, 
2017). Business modeling tools can help to avoid this 
failure if all required partners with different roles can 
contribute and discuss their interests and concerns, 

and ideate on a joint vision. Accordingly: Provide func-
tions for facilitating discussions and alignment among 
all required partners on the joint vision and value prop-
osition for the customer (FDR1.1). 

However, the cognitive impact and usefulness of 
tools are often taken for granted. Among the busi-
ness model frameworks that have been evaluated, 
most have been judged as ineffective or unhelpful 
by experts, notably due to creating cognitive over-
load (Henike et al., 2020) . The business ecosystem 
of autonomous shipping consists of at least six dif-
ferent business models. Using a business modeling 
tool to align that many business models on a joint 
value proposition has the potential to cognitively 
overwhelm its users—who are often already over-
whelmed from visualizing just one business model. 
If the added value of a partner is incomprehensi-
ble to other partners, they will not develop trust 
amongst each other, and alignment fails (Tsvet-
kova et al., 2021; Zuzul, 2019). Therefore, to align 
multiple organizations on a joint value proposition, 
the shared visualizations should remain simple 

Figure 2: The business model as an alignment instrument (based on Al-Debei and Avison, 2010;  
Veit et al., 2014; Adner, 2017)



Journal of Business Models (2024), Vol. 12, No. 1, pp. 100-112

108108

and comprehensible, and only display information 
strictly required and manageable for “the heteroge-
neous members of cross-boundary teams” (Avdiji et 
al., 2020, p. 24). Hence, the number of syntactic and 
semantic constructs used in the business modeling 
tool should be parsimonious. Accordingly: Provide 
functions for parsimonious information representa-
tion for each step of the development process of a 
joint value proposition (FDR1.2).

An additional challenge arises from the very diverse 
industry backgrounds and experiences with autono-
mous technologies that the partners in a business 
ecosystem of autonomous shipping (e.g., technol-
ogy providers and shipowners) bring to the table, 
and with it, their different conceptual understand-
ings. For example, ‘autonomy’ can be understood in 
many different ways. Zuzul (2019) shows that espe-
cially highly novel projects give rise to conceptual 
ambiguities, leading to divergent mental models and 
ending in various conflicts and collaboration failure 
through the use of boundary objects. For this rea-
son, and to provide a basis to jointly align or create 
knowledge on important concepts, it is important 
for business modeling tools to use syntactic and se-
mantic constructs that are easy to understand (i.e., 
avoid jargon) for decision makers who are not mod-
eling experts. Accordingly: Provide functions for har-
monizing the meaning of concepts and terms in use 
across organizations (FDR1.3).

Moreover, as the case of autonomous shipping 
posits, the vision and value proposition are likely 
to change over time (e.g., due to technological im-
provements). As a result, ecosystemic business 
models operate in highly dynamic environments 
and managers must constantly reassess their deci-
sions (Reeves et al., 2019). This evolutionary nature 
implies the need for tools to be flexible and adapt-
able to internal and external changes and integra-
ble in an iterative design process, such as design 
thinking. Following Schwarz and Legner (2020), this 
flexibility also implies the need for easy access to 
previous versions and sharing of these versions 
across organizations. Accordingly: Provide func-
tions for a flexible and iterative design approach 
over time, including functions for version control 
(FDR1.4).

2) Support the design of complementarities and 
business model dependencies
The case of autonomous shipping describes the 
identification and alignment of complementarities 
and business model dependencies as major chal-
lenges. On the one hand, organizations involved in 
ecosystems should not only focus on how their busi-
ness model can serve the customer but also be able 
to identify complementary assets from other organ-
izations that complement their value. On the other 
hand, organizations ought to consider the business 
model dependencies within the business ecosys-
tem. However, visualizing both aspects simultane-
ously may create cognitive overload. It is advisable 
that the coupling between the (1) need for comple-
mentary value creation (how value is created) and 
the (2) need for causal dependencies (who will create 
value for whom) is considered holistically and sepa-
rately by the user. Accordingly: Provide functions for 
visualizing and analyzing complementary value crea-
tion and business model dependencies jointly and 
separately (FDR2.1).

(1) Complementary Value Creation. The biggest chal-
lenge for business ecosystems is to determine the 
right degree of non-generic complementarity, con-
sidering their influence on joint investment costs 
(Pidun et al., 2020). Massa and Hackling (2020) pro-
pose an approach to analyze and visualize strategic 
complementarities within an organization. This ap-
proach could also be adapted for business ecosys-
tems, for example by including different types of 
complementarities (e.g., unique vs. supermodular; 
see Jacobides et al., 2018). However, the degree of 
non-generic complementarity between ecosystem 
partners also influences the value proposition for 
the customer (Lingens et al., 2023). Value proposi-
tions with a high degree of complementary invest-
ment tend to focus more on the requirements of 
the ecosystem partners but less on the needs of 
customers. Hence, on the one hand, the customer 
may suffer from a high degree of non-generic com-
plementarity, but on the other hand, partners may 
be less likely to drop out (Lingens et al., 2023). This 
important trade-off should be considered when 
designing a business ecosystem. Accordingly: Pro-
vide functions for considering and aligning on the re-
quired level of complementarity (co-specialization) to 
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achieve the necessary commitment of partners, and 
simultaneously attract customers (FDR2.2).

(2) Business Model Dependencies. Despite dozens 
of business model visualizations having been pro-
posed, only a few allow for the visualization of causal 
interactions, and these few are also assessed as 
cognitively ineffective. Hence, decision makers lack 
“causal visual instruments that are helpful and can 
be easily applied” (Henike et al., 2020, p. 25). Un-
derstanding dependencies is important for analyz-
ing how a change in a business model affects the 
business models of ecosystem partners. For that, 
an advanced understanding of the characteristics 
of business model dependencies is required to for-
malize parsimonious and helpful semantic and syn-
tactic constructs, for example indicating whether a 
dependency is one-sided, reciprocal, or even multi-
sided (Vorbohle et al., 2021). Accordingly: Provide 
functions for identifying business model dependen-
cies and specifying dependency types that are conse-
quential in a specific context (FDR2.3). 

Another important consideration is the distinction 
between the awareness and the perception of de-
pendencies (Adner and Feiler, 2019). While aware-
ness is about identifying critical dependencies, 
perception is about the assessment of risks and 
opportunities. By examining different presenta-
tions of dependencies, research on the perception 
of dependencies in an ecosystem setting has found 
a systematic cognitive bias toward overoptimistic 
evaluation resulting in overinvestments (Adner and 
Feiler, 2019). Hence, modeling tools focusing on busi-
ness model dependencies should not only be able to 
visualize causal dependencies but also consider the 
psychological biases affecting the risk assessment 
of decision makers. Accordingly: Provide functions 
for avoiding psychological biases when assessing 
risks of business model dependencies (FDR2.4).

3) Support dynamic business modeling and quanti-
tative simulations
Various business modeling tools with IT support and 
different levels of detail in their usage have been 
proposed in research and practice. Examples in-
clude idea management software or dynamic simula-
tions (Szopinski et al., 2020). However, most existing 

software tools are based on the Business Model Can-
vas (Szopinski et al., 2020), and focusing on a single 
business model. The case of autonomous shipping 
shows that value creation in a business ecosystem 
is interdependent and dynamic. This means that it 
is necessary to analyze changes of business mod-
els from a complex system perspective (Massa et al., 
2018). Accordingly: Provide functions for enabling a 
dynamic system-level perspective of value creation 
(FDR3.1).

Moreover, business model literature suggests that 
decision makers can adjust or pivot their business 
model through experimentation with customers 
over time (Bland and Osterwalder, 2019). However, as 
our case of autonomous shipping illustrates, quan-
titative financial evaluations are already highly rele-
vant in the design phase of an ecosystemic business 
model. Actors want to know whether investing in a 
business ecosystem is worth financially by assess-
ing whether their own business model can capture 
a sufficient amount of value. Accordingly: Provide 
functions for dynamic quantitative (financial) simula-
tions and early assessment of investments, revenues 
and costs (FDR3.2).

5. Concluding Remarks
Business ecosystems have conspicuously attracted 
the interest of researchers and practitioners of late, 
and the literature has already discussed the business 
model as a valuable concept for business ecosystem 
design (Iivari et al., 2016; Xu et al., 2019; Gomes et al., 
2019). With this conceptual study, we offer further 
coherence and direction by bridging and synthesiz-
ing three streams of literature: business modeling 
tools, business ecosystems, and ecosystemic busi-
ness models.

Despite some interesting tools for creating an eco-
system value proposition (e.g., Talmar et al., 2020) 
or value modeling (Westerlund et al., 2014) having al-
ready been proposed, we call for more research on 
business modeling tools to be undertaken to: (1) Dis-
cover and analyze business modeling tools relevant to 
the design of ecosystemic business models. Exist-
ing approaches may come from different research 
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fields, such as strategy, computer science and cir-
cular economy. (2) Extend or revise these tools with 
explicit focus on specific design challenges, and 
taking into account existing theoretical knowledge, 
e.g. cognitive fit theory (Veit et al., 2014; Täuscher 
and Abdelkafi, 2017) to implement the FDR1.2 effec-
tively. Another line of line of inquiry could be the use 
of system dynamics to support FDR3.1 and FDR3.2. 
By modeling the dynamics as feedback loops, de-
cision makers can analyze the impact of specific 
parameters on a business model to test whether 
ecosystem-specific investments lead to plausible 
financial outcomes (Ksouri-Gerwien and Vorbohle, 
2023). (3) Evaluate the tools regarding their useful-
ness. Evaluation, however, requires that the design 
choices leading to the given artifact are made ex-
plicit and that the tools are tested in rigorously de-
signed experiments to examine their cognitive value 
(Massa and Hacklin, 2020). To date, such research on 
the evaluation of business modeling tools remains 
scarce (Shepherd et al., 2023).

Our research is not free of certain limitations. We 
identified our ecosystemic business model design 
challenges by using an example from autonomous 
shipping. Other business ecosystem examples may 
encounter different challenges. Moreover, our impli-
cations and functional design requirements for busi-
ness modeling tools may not cover all functions that 
are important to incorporate. However, this concep-
tual study is intended to present a topical research 
direction for business modeling tools, and to help re-
searchers to reflect on the opportunities presented.
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