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Abstract

Numerous studies have investigated the formation of network relationships, but
few have addressed the actual process of maintaining balance in interorganizational
dynamics of networks. Even more, the topic has remained largely unexplored in the
context of ecosystems, where simultaneous alignment of multiple actors is needed.
This paper advances understanding on ecosystems’ actor alignment from a network
dynamics perspective. Through an in-depth single case study, the paper reviews how
the case ecosystem was orchestrated to create more safe, sustainable, and intelligent
maritime transportation industry and how a balance in the interplay among its mem-
bers was maintained. Our results reveal a nonlinear evolution process of ecosystems,
complementing earlier discussion on ecosystems’ lifecycle through centripetal (con-
structive) and centrifugal (destructive) forces that influence actor dynamics. With
the evidence from our case, we conclude that structural design choices and contex-
tual alignment mechanisms are essential to balance the emergent forces. We find
four alignment mechanisms that ecosystem orchestrators can leverage: (i) comple-
mentation: driving network effects from idiosyncratic asset providers, (ii) neutral
orchestration: stabilizing trust and sharing, (iii) reconfiguration: reshaping of the
ecosystem’s targets to maintain a common objective, and (iv) restructuring: coordi-
nation activity to shape the required skills to meet the ecosystem’s vision. We further
suggest an elaboration to generic ecosystem roles — the role of “leading complemen-
tors” or “key complementors”, to distinguish them from generic complementors.
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1 Introduction

Amidst grand challenges of our times, such as environmental degradation and
climate change, new and more effective means for organizing businesses more
sustainably are urgently needed to address the systemic and global challenges in
a timely manner. Over the past decade, ecosystems in business have emerged as
an additional concept advancing the network perspective of firms (e.g., Moller
et al. 2005), allowing a large number of industrial players to position themselves
into the context of a particular grand challenge. The concept encompasses net-
works of independent yet interdependent organizations driving value creation
through cooperation, creativity, and exchange of activities, fueling the expansion
and blending of firm and industrial boundaries (Ruiz-Alba et al. 2021; Aarikka-
Stenroos and Ritala 2017).

Ecosystems produce outcomes that are greater than any of its individual par-
ticipants could deliver alone, creating a synergetic outcome (Aarikka-Steenroos
and Ritala 2017; Thomas and Tee 2022). They do not predominantly rely on
the forms of hierarchical control such as market-based contracts (e.g., Jacobides
et al. 2018), but rather incorporate several co-existing coordination mechanisms
including bilateral contracts, multilateral negotiations, standards, platforms, and
systems integration (Holgersson et al. 2022). Thus, the ecosystem concept exhib-
its distinct interorganizational dynamics in contrast to other types of networks
which often rely on hierarchical control defined by contracts, such as strategic
alliances or supply networks (e.g., Tsujimoto et al. 2018). Literature proposes that
the capabilities of ecosystems’ members co-evolve over time around a common
purpose (lansiti and Levien 2004) or a platform (e.g., Jacobides et al. 2018). The
co-evolution process involves collaboration among discrete entities or organiza-
tions, where conflicting and synergistic interests can co-exist. To maintain the co-
evolution trajectory and continuous value delivery, a balance of centripetal and
centrifugal forces, that are either constructive or destructive in nature, needs to
be led and managed by an ecosystem orchestrator (Holgersson et al. 2022). One
of the core challenges ecosystem orchestrators face thus relates to actor alignment
(Adner 2017). We find that this has received lesser attention in academic studies.

Actor alignment presents an opportunity to enhance our understanding of how
the influence and impact of an actor’s individual decision can be balanced by an
ecosystem orchestrator. While prior research has agreed on the patterns of eco-
system evolution as a linear process (e.g., Moore 1996; Letaifa 2014; Rong and
Shi 2014; Autio 2021), research is lacking understanding on the mechanisms how
ecosystems’ collective purpose is met from actor alignment perspective. This
understanding is a vital element for comprehending the functioning and develop-
ment of ecosystems in the absence of hierarchical control.

This study sets out to address the problem of actor alignment and explores how
the centripetal (constructive) and centrifugal (destructive) forces are balanced
by the efforts of ecosystem orchestrators. We conduct an in-depth case study to
explore how balance in interorganizational dynamics is maintained over ecosys-
tems’ evolution. For that, we address two research questions:
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RQ1: How do constructive (centripetal) and destructive (centrifugal) forces
appear in ecosystems’ evolution?

RQ2: What mechanisms are employed to maintain the balance of forces in
ecosystems?

The study focuses on a case ecosystem in the maritime transportation industry, in
which some of the leading industrialists are seeking collaborative means to enable
the creation of a safer and more sustainable maritime transport operations with the
help of digitalization. The maritime transportation industry today presents a sig-
nificantly large portion of the world’s overall economic activity with a constantly
increasing demand—the global transportation volumes of goods by sea are expected
to be tripled by 2050. The industry has, thus, a strategic direction to integrate new
technologies to foster safety, operational efficiency, sustainability and address envi-
ronmental impact of the operations (IMO 2019). The variety of actors involved
in the studied ecosystem offers an opportunity to understand the mechanisms for
value creation and value capture for all the ecosystem actors (Tsvetkova and Hell-
strom 2022) shaping the industry into more efficient and sustainable. Prior studies
on mobility and transportation (e.g., Cabanelas et al. 2023), and autonomous vehi-
cles (e.g., Turienzo et al. 2023) have shown advantages of collaborative ecosystems
in terms of accessing a broader variety of actors in mobility networks, including
initially competing players. However, this paper is aimed at answering to the man-
agement research “backlog” in the context of Industry 4.0., from the perspective of
cooperation and networks, change and leadership (Schneider 2018), and how eco-
systems are led to shape future industries.

The study is structured as follows. First, the paper offers a literature review on
the characteristics of ecosystems, their interorganizational dynamics, actor align-
ment, and different roles. Then, the theoretical background and framework of the
study is presented. The study is anchored to the transaction cost economics (TCE)
theory by Williamson (1998) and balance theory (Cartwright and Harary 1977).
The framework we propose operationalizes how the interorganizational dynamics
through centripetal and centrifugal forces emerge in the context of open-innovation
and joint product development. Then, we present the in-depth case study method
and our data analysis, followed by a discussion on research implications for practice
and academia.

2 Literature review

Literature posits that ecosystems are networks of organizations comprising
a diverse set of actors in which the expertise extends beyond a single industry,
domain, or sector (Moore 1993). The concept deviates from generally studied net-
works as an ecosystem’s structure is characterized by shared interdependencies
among its actors and co-evolution (Adner 2017). The interdependencies and syn-
ergies (Hienerth et al. 2014) are maintained by an alignment structure of the eco-
system (Adner 2017) under which each actor generates and extracts value from
the interorganizational work. As no actor has direct hierarchical control over one
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another (Jacobides et al. 2018), this characteristic induces particular dynamics for
the entire system as all actors behave under their own rationality and decision-
making principles (Tsujimoto et al. 2018). However, there is scarce evidence how
a balance in dynamics is maintained.

Literature has identified that ecosystem architecture is an important aspect
of ecosystems’ management because it can impact the efficiency, effectiveness,
and overall success of an ecosystem. For example, it has been proposed that a
well-designed ecosystem architecture has designated pathways to the creation
and commercialization of new ideas and innovations. According to Dattee et al.
(2018), the designed architecture includes generic ecosystem roles, a vision that
defines the overall value proposition, and that the structure defines the mecha-
nisms for value capture. The design is important since every actor maintains
residual control and claims over their individual assets (Jacobides et al. 2018)
and, therefore, guides the collaborative effort.

In line with Dattee et al. (2018), Adner (2017) characterizes the alignment
structure as an agreement in the flows of activities and positions within an eco-
system. The firm-level connections in ecosystems’ alignment structure are often
based on complementarity or idiosyncrasies that drive the emergence of synergies
(Jacobides et al. 2018) but which does not limit the possible conflict of inter-
ests (Holgersson et al. 2022). Thereby, aligning the complementing parties on the
overall objectives is rather broad and complex task since each party has their own
rationality (Tsujimoto et al. 2018).

Ecosystems are distinguished from other structural arrangements for value co-
production by the nature of their governance and coordination challenges (Autio
2021). As there might co-exist competing views, especially on how the value is
appropriated among the ecosystem’s members, ecosystems follow various coor-
dination mechanisms. These include bilateral contracts, multilateral negotiations,
standards, platforms, and systems integration (Holgersson et al. 2022). To medi-
ate the above described task for maintaining balance, prior literature proposes the
activity for aligning complementarities through ecosystem orchestration (Kapoor
2018) or governance (Dhanaraj and Parhe 2006). In ecosystem orchestration, the
goal is to align complementing parties with idiosyncratic skills and capabilities
by managing the relationships of distinct organizations towards the collective
goal (Williamson and De Meyer 2012).

The role of ecosystem orchestrators is to seek ways to deliver more value than
the parts would deliver alone. Teece (2007) defines orchestration with the follow-
ing managerial activities: coordination and integration, learning and reconfigura-
tion. Strategically, an orchestrator attempts to enhance value creation by coordi-
nating complementors and aligning them in a way that the combination of their
complementarities would be the most valuable (Teece 2007); in practice, orches-
tration pulls together dispersed resources and capabilities of network members,
creating value, and at the same time defines rules for extracting value from the
network for its actors (Kapoor 2018; Dhanaraj and Parkhe 2006). Prior literature
finds that ecosystems’ failure can lie in the governance of an ecosystem (Cui et al.
2022), thus calling for better understanding on their coordination mechanisms.
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In addition to the orchestrator’s role, literature has identified other generic
ecosystem roles (Table 1). In many cases, the end-customer may not only pay for
tangible asset, but also for its functionality, accessibility and associated value-
added services and thus distinct roles are required to fulfill the overall objective
(Schneider 2018). Complementors are considered as the “core ecosystem part-
ners”’, as they have mutual benefits by sharing dependencies with one another
(Linde et al. 2021, p.7). Another role is the keystone player or a lead company.
Iansiti and Levien (2004) argue that keystone players have a crucial position in
the ecosystem as withdrawal of a keystone player would potentially lead to a dis-
solution of the whole ecosystem. The keystone players are often the first ones to
attract the complementors and to drive the value creation process. The challenge
for keystone players is value sharing, as they tend to have a dominating role
in the value creation process — without keystone players ecosystems would risk
of ceasing to exist (Iansiti and Levien 2004; Moore 1993). In this vein, Linde
et al. (2021) find that ecosystem’s leading actors have the tendency to dictate the
agenda and set the roles and responsibilities in the ecosystem. However, if the
keystone player fails to share value with other ecosystem members, it risks caus-
ing other ecosystem partners to abandon the network, jeopardizing the system’s
ability to generate future value (Iansiti and Levien 2004). Jacobides (2018, p.
2263) talk about “powerful firms”. The powerful firms are “hubs” in their posi-
tion to lead, dictate rules and timing, and create the processes for the ecosystem
for complementors to follow (Adner 2017; Jacobides et al. 2018). According to
Williamson and De Meyer (2012, p.33) a lead firm uses its power in “stimu-
lating and shaping” the ecosystem around it. This lead firm is not always “the
largest or most resource-rich participant”. Notably, the leadership position can
be also shared by a number of firms, which is then considered as “shared lead-
ership” (Adner 2017, p.48). In addition to above-discussed roles, an ecosystem
might have a funding party or a sponsor. The sponsor’s role might have varying
definitions across the different ecosystem conceptualizations (e.g., platform vs.
innovation ecosystem). In that regard, literature has found that the role of spon-
sors can be to offer financial incentives for the ecosystem or provide risk-fund-
ing, as described later in our case (see e.g., Ceccagnoli et al. 2012; Jacobides
et al. 2018).

Due to the fact that ecosystems entail a variety of actors that are independent,
diverging interests among ecosystem’s members may emerge. Group dynamics
encompasses several possibilities that include conflicts, mistrust, and isolation
of the actors. Organizational interaction is thus a natural viewpoint for under-
standing how firms manage multilateral alignment (Adner 2017). The focus
of such avenue is to understand the influence of interorganizational dynamics
when ecosystem members collaborate, compete, and coopete (e.g., Tsujimoto
et al. 2018; Jacobides et al. 2018). As discussed, the difficulty is that the actors
need to be retained in alignment without hierarchy; the value appropriation logic
needs to be fair, and the ecosystem needs to provide appropriate incentives for
all affiliated parties (Jacobides et al. 2018).

@ Springer



E. Tsytsyna, T. Valminen

(1707) UESEATYILIY PuT QUI[SOD

(1T07) UBSBAIILIY pUE AUI[SOD
(L107) Toupy

(T100)
JOAQIA 9(J pUB UOSWRI[IA
(L107) 10Upy

(12707) UBSBAIILIY] pUE QUI[SOD)
(2107) ‘T8 10 1[ousesds)
(£107) '[e 10 endzowy
(8102) 'Te 30 sap1qodef
(#007) USIAST pue nIsue|
(1200) 'Te 30 dpury

(8107) 'I® 10 sap1qooef
($00T) USIAST pue nisuey
(8107) I® 10 sap1qooef
(9007) 2ytred pue fereueyq
(2200 Tew my

(1202 onny

(901A108
uonedynuapt 3+9) AouInol Iowosnd sSA[WEIS B 10§ I2Y1030) SALISNPUI JUAIPIP SAFPLIQ Jey) 9[01 Y

ue[d s I0peS] Y)IM 90UBPIOIE UT JOk 0) 22I3e Jey) senied

wo)sAs099 oy Surdeys pue uonisues; 9y} 9pms o3 Jdwaye [[IM oym Uo Y[,

(son
-uoyne orqnd £q J1paId Xy J0 SUIPUNJ-ySII *3°9) WA)SAS0I9 Y} IO SIAUAIUT pue JUIPUN-YSII SIOJFO

paurquod J1 AJuo pasn A[[erogauaq a1e jey) sanijiqedes areys siojuswadwo))

QuoIu & uo puadop JYSTW WISAS099 aY) ‘ANISISAIp Suriq yorym sanifiqedes paziferoads sdojoasg

(19p1aoad woprerd £3ojouyoo
©3-9) syuedronied wasAs0d9 usamiaq uonodsuuod ay) Surkyrdurs £q Ayranonpord waIsAs0d9 saseaIou]

woISAS009 Uk 10§ AIN)
-09)IYoIR JA0ISIP-09 0} sjuedroned waIsAs009 9Andadsord yim SUONBSIAUOD papIs-ninuw ur sageSug

Joyouy

IoMO[[0J/I0)BIOqR[0D)

Kuedwoos Surpea|

Josuodg

J0juaus[dwo)

wiy aYoIN

WLy qNy/Quo0Iskay]

I01BIISOYDIO WISAS00F

901 9y} 10J AINJBINI]

QImyeId)I[ ut 901 ay) jo uondrrose

QINJRISNI] UT SO[OT WISAS0H

SwRISAS099 UT SI[OI OLIUAD) | 3|qel

pringer

As



How are actor dynamics balanced in ecosystems? An in-depth...

3 Theoretical background and framework

Figure 1 describes the theoretical framework of the paper, in which TCE by Wil-
liamson (1986) is our overarching theory. The TCE theory argues that firms seek to
minimize their subjective transaction costs. In the context of ecosystems, decision-
making based on transaction costs leads to the emergence or dissolution of ecosys-
tems, through a motive to form or cease collaborative relationships. In this paper,
we detail the idea how ecosystems evolve by using Balance theory (Cartwright and
Harary 1977), which explains why orchestrators need to use ecosystem-level align-
ment mechanisms to even out imbalances in firms’ transaction costs- and relational
rents-based evaluations. In particular, the balancing acts (or alignment mechanisms)
are needed as each ecosystem member is operating under their own decision-making
principles and rationale (Tsujimoto et al. 2018), causing constructive (centripetal) or
destructive (centrifugal) forces within the ecosystem (Holgersson et al. 2022).

3.1 Centripetal and centrifugal forces

Ecosystems emerge when there are benefits for both autonomy and coordination
(Holgersson et al. 2022). However, according to Holgersson et al. (2022), the evolu-
tion of an ecosystem is the result of a shift in balance of forces that bring the actors
of an ecosystem towards integration or pull its units apart. These forces are therefore
either ‘destructive’ or ‘constructive’ in nature.

The constructive forces that bring actors together towards integration are called
“centripetal forces” (Holgersson et al. 2022, p. 7). The main driver of such a force
is complementarity. The stronger the actors’ capabilities or outputs complement
one another, or when the combined value offering is almost impossible to imagine

Theoretical focus of the article

)

Alignment Balance theory
Transaction Cost Economics mechanisms X
- relational rents
- centripetal/centrifugal forces - attempts to reach - sources of imbalance
- decision to compete or an alignment and . izational d .
collaborate balance - interorganizational dynamics

Fig. 1 Theoretical framework of the article
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without the other (e.g., Jacobides et al. 2018), the more tendency there is to integrate
the distinct capabilities to work together for mutual benefit. From TCE viewpoint, it
is therefore natural for firms to seek minimizing their subjective transaction costs by
expanding their competencies through networks, and ultimately, increase the share-
able benefits through networked collaboration. Some opportunities are simply too
large to be addressed with firm-level resources, and therefore ecosystems serve as a
suitable vehicle.

On the contrary, there are destructive powers that pull ecosystems’ actors apart.
These are called “centrifugal” forces (Holgersson et al. 2022, p. 8). From TCE view-
point, conflicting strategic interests are an exemplary source of a centrifugal force,
as well as dispersed knowledge and information that is kept in secrecy from other
ecosystem actors. More generally, opportunistic behavior can create tensions among
ecosystem members that need to be adequately managed through orchestration.
Especially in collaborative innovations, parties might have varying views on how
potential earnings are fairly shared (Hanson and Henkel 2020). Additionally, when
investments in the actual collaboration are made, firms can learn how to capture
(appropriate) more value and try to avoid sharing the value for their own benefit.

3.2 Balance theory and relational rents

Balance theory has its foundations in sociological studies and it can be used to
observe how e.g., individuals or organizations try to address relational inequity
or mistrust among the network members in an unbalanced state until it becomes
resolved (Choi and Wu 2009). In ecosystems, the interorganizational relationships
are affected both by centrifugal and centripetal forces through the choices and
behavior of each firm, which, in turn, influence the course of development of eco-
systems. If the balance of forces shifts towards an unbalanced state, there is an urg-
ing need to reach the balance again through re-alignment of the actors. The role of
an ecosystem orchestrator is to balance this.

The changes in the balance of forces among the ecosystem’s players are depend-
ent on the relational rents that the actors can gain from a collaborative ecosystem
setting (Holgersson et al. 2022). Relational rents describe the relational value for
collaboration with other independent parties that take part in the ecosystem. Dyer
and Singh (1998) characterize relational rents as a jointly generated supernormal
profit which is created by idiosyncratic contributions of the specific network part-
ners. The authors explain that relational rents emerge when the network employs
effective governance mechanisms that lower transaction costs or allow realization of
synergies.

The concept of relational rents (Dyer and Singh 1998) can be used to explain the
evolution from industry and firm-based competition to networks as there is more broad
resource-base to influence the markets. Recently, this transition has been visible in eco-
systems, where firms are seeking to make the value of collaboration greater than the
parts alone through a joint operating mode and alignment structure. Prior studies, such
as Cabanelas et al. (2023) conclude that an ability to work in collaborative ecosystems
is also dynamic capability, especially in the transportation and mobility context. In this
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setting, individual firms combine, exchange, or invest in idiosyncratic assets, knowl-
edge, resources, and capabilities to realize synergies without hierarchical ownership
structures.

3.3 Alignment mechanisms

Ecosystems can be understood as social architectures in which independent, yet inter-
dependent firms are able to access a wider array of external resources (Alam et al.
2022b). The capacity of ecosystems to create value is thus largely determined by the
successful interaction between its actors and the effective management of external
resources beyond the scope of a single firm. To manage ecosystems’ resource base effi-
ciently, Adner (2017) highlights the importance of actor alignment for achieving the
ecosystem’s objectives. This process, known as multilateral alignment, diverges from
traditional firm-centric management philosophy by involving the alignment of multiple
individual organizations through various mechanisms, such as bilateral contracts, mul-
tilateral negotiations, standards, platforms, and systems integration (Holgersson et al.
2022).

Indeed, an orchestrator has a critical role in ensuring the functionality and longevity
of an ecosystem (Cui et al. 2022). One of the primary challenges for ecosystem man-
agement is securing that the requisite complementary capabilities and skills are pre-
sent in the ecosystem to realize the joint value proposition. As the ecosystems evolve,
additional challenge is maintaining actor commitment over time. This coordination and
alignment task is different from firm-controlled chains due to the absence of hierarchi-
cal governance as well as the economic interdependence of ecosystem members (Jaco-
bides et al. 2018).

Ecosystem orchestration should balance its actors’ relationships under various forces
as ecosystems encompass elements of collaboration, direct competition, and coopeti-
tion (Moore 1999). Furthermore, under the own rationality of each participant (Tsu-
jimoto et al. 2018), the relational rents of each member are subjective and determined
by the ecosystem’s alignment structure (Holgersson et al. 2021; Singh and Dyer 1998).
One of the most important tasks for the orchestrator is reaching alignment of the eco-
system actors through alignment mechanisms.

The alignment structure, as defined by Adner (2017), characterizes an agreement
in the flows and positions within an ecosystem. Alignment configuration is the state of
balance in the ecosystem, when actors have congruent view on their own role, partners’
roles, ecosystem’s objectives, and processes in the ecosystem. In order to gain subjec-
tive relational rents (Dyer and Singh 1998) and to lower transaction costs (Williamson
1986) from the collaborative activities in the ecosystem, tensions and disagreements
need to be solved (Choi and Wu 2009). For this reason, the alignment mechanisms are
an essential tool an orchestrator has to leverage to maintain balance in an ecosystem.

3.4 Interorganizational dynamics

According to Lehman-Willenbrock et al. (2018), social interaction is captured in
behavior that concerns the observable movements, interactions, and communications
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groups engage in. Interorganizational behavior in ecosystems is opposed to ego-sys-
tems, in which firms follow a closed strategy, and seek to create rivalry, competition,
and domination over other actors by protecting information and creating barriers.
An ecosystem emphasizes an inter-firm openness strategy with high level of trust
and transparent communication mechanisms (Alam et al. 2022a). The open strategy
can complement the traditionally firm-centered business strategies (Chesbrough and
Appleyard 2007).

This study follows inter-firm openness variables (Alam et al. 2022a) in an open
innovation setting. Figure 2 describes our inter-firm openness dimensions frame-
work in open innovation context by Alam et al. (2022b), which includes (1) trust,
(2) collaboration, (3) sharing, (4) transparency, and (5) risk-taking. We use the inter-
firm openness dimensions as a proxy to qualitatively describe and analyze interor-
ganizational dynamics in the case ecosystem. The dimensions are strongly inter-
twined with one another, and a cause or effect cannot necessarily be assigned. For
example, inter-firm trust can be the cause as well as the effect of transparency and
knowledge sharing among firms (Alam et al. 2022b).

In our framework, trust refers to a reliance on partners’ abilities, competences
and interests (Alam et al. 2022b). It makes relationships long-lasting and reliable
(Williamson and De Meyer 2012). Higher levels of interorganizational trust posi-
tively influence on the duration of partnership (Zhong et al. 2017) and also reduction
of transaction costs (Williamson and De Meyer 2012). Alam et al. (2022b) further
emphasize the importance of collaboration among the companies, implying a joint
intention to work together with the needed composition of ecosystem members.
With trustworthy and reliable partners, the open strategy (Chesbrough and Apple-
yard 2007) becomes viable in practice. It is the manifestation of reciprocal beliefs on
the intentions of other ecosystem partners to realize both the shared and individual
benefits. The open environment also creates possibilities for sharing complemen-
tary resources and makes them available for other ecosystem members (Zhong et al.
2017; Alam et al. 2022b). Finally, sharing is supported by transparency of all the
ecosystem members, which means visibility and openness in terms of information

..Trust refers to an organization’s confidence in partner firms’
commitment, competence, and reliability to act in each other’s interest

...Comprises participants’ thoughts on working with extended
networks of multiple partners;

Collaboration

Ecosystem
Sharing

...Is the practical manifestation of trust and collaboration dynamics

...at Emergence phase

..refers to being visible and accessible to each other in sharing at Evolution phase

Transparenc;
resources (without deceit and pretense). P Y

..refers to a firm’s willingness to rely on partners’ commitments and
reciprocity.

Risk-taking

Fig.2 Inter-firm variables (adapted from Alam et al. 2022a) used as a proxy to evaluate intraorganiza-
tional dynamics
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flows, processes and costs of the activities related to the ecosystem. It creates a
reciprocity effect in the ecosystem (Alam et al. 2022b). This makes open environ-
ment appealing to develop innovations and encourage investing in more risky ideas
that wouldn’t be realized by companies’ own efforts (Alam et al. 2022b) sometimes
known as “market-shaping”.

4 Methodology
4.1 In-depth case study method

Ecosystems are highly contextual from research point of view; the objectives of
each ecosystem are unique, and there is no alike compositions or evolution process.
Research thus requires in-depth observations over ecosystems’ dynamic evolution
or extinction (Tsujimoto et al. 2018). In this paper, an in-depth single case study
method is utilized to describe and analyze the interfirm dynamics of the case eco-
system’s actors. Based on qualitative research design, this study allows examina-
tion of the phenomenon of dynamics in its all richness (Yin 2018) from the various
perspectives of the case ecosystem’s actors. Moreover, the method allows identify-
ing mechanisms how balance in interorganizational dynamics is maintained in the
system.

Our single case study has multiple subunits within the single case. Each of the
subunits embedded in the study has a piece of relevant data on the whole case (Yin
2018). The case observes the perspectives of the key companies and organizations
involved in the autonomous transportation ecosystem. Each actor possessed subjec-
tive views on the ecosystem’s evolution, its interorganizational dynamics and bal-
ancing acts. The goal of this case study is thus to provide objective vantage point
on the case from all the embedded subunits (Yin 2018) and to shed light how eco-
systems can advance their collective aims by maintaining positive dynamics. In our
case, the objective is the development of a more intelligent and sustainable maritime
transportation industry.

Tsujimoto et al. (2018) discussed that event historical views are important for
understanding ecosystems’ evolution or extinction. In this single case study, the
data is gathered from a backwards-looking perspective addressing the ecosystem’s
dynamic evolution. In our analysis, we follow the guidelines of Gioia et al. (2013) to
provide qualitative rigor. With the abductive reasoning approach, we are “not guided
by a priori theoretical considerations,” but the goal is to introduce new concepts and
frameworks, not limited by the existing theories (Ketokivi and Choi 2014, p.236).

Next, we describe the case ecosystem and the data collection and analysis, fol-
lowed by the qualitative rigor.

4.2 Description of the case — autonomous maritime transportation ecosystem

The case ecosystem started to form in 2015 with its vision to advance the devel-
opment of autonomous maritime transportation industry in conjunction with the
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leading technology companies who shared maritime-related business interests.
Common motivations for all the founding members were a strong eco-drive to
jointly reduce the sector’s environmental impact and intentions to improve the sec-
tor’s overall efficiency.

Nowadays ships account for around 90% of the global goods transportation and
the industry is being responsible for around 30% of NO, emissions and 3% of global
CO, emissions respectively. The ecosystem actors saw that maritime safety could
also potentially be significantly improved, since human errors have still remained
the most common reason of maritime related accidents, such as due to lack of situ-
ational awareness (OECD 2022; IMO 2019).

The founding members of the ecosystem were globally recognized industrial
manufacturing and service firms, and digital technology innovators, ranging from
machinery manufacturing and vessel building, information and communication
technology (ICT), and engineering. Each company is a pioneer in their own field
with a diverse expertise in the maritime industry.

The ecosystem was initially supported by a public funding organization as an
effort to accelerate exports growth by attracting complementary innovators to intro-
duce autonomous technologies for the industry. The ecosystem was chosen to be
coordinated by an external neutral party — a co-creation facilitator organization con-
sisting of a broad network of professionals and co-creation experts.

The story of the case ecosystem illustrates a unique development path over the
years of its evolution. The case selection is motivated as empirical studies on eco-
systems are scarce, and our case allows the discovery of new and practically relevant
insight on interorganizational dynamics aside the extensive and abundant body of
digital platform-focused literature.

4.3 Data collection and analysis

The collection of data and analysis were carried out according to case study guide-
lines proposed by Yin (2018), and qualitative rigor practices by Gioia et al. (2013).
Our primary source of data was the broad array of the ecosystem representatives,
ranging from a public innovation agency, industrial engineering and service compa-
nies, machine builders, and niche digital innovators.

Six key organizations of the ecosystem were interviewed in an in-depth semi-
structured interview format. As some of the organizations had more than one
actively engaged ecosystem representative, the total interviewee count amounted
to nine different interviews. The nine interviewees were identified as key decision-
makers of their respective organizations through snowballing technique. Finally, the
validity of our interviewees was cross-confirmed during the interviews.

The interviews resulted into 87 pages of transcribed interview data from the total
of 548 min of semi-structured interview discussions. Data triangulation practice
using website data, press releases, and other publicly available information was fol-
lowed to validate and further elaborate parts of the data (Table 2).

In the interviews, the logic of semi-structured interviews was followed, as they
are more flexible, and as the questions could be adjusted for each interviewee’s role.
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The participants were given extraordinary voice to provide their best insight (Gioia
et al. 2013). Preliminary list of themes was followed with slight variations in the
interview questions, depending on the interviewee’s role in the ecosystem, length of
expertise in the ecosystem, and experience of unique events (Saunders et al. 2009).

The interview themes were constructed based on the inter-firm openness vari-
ables proposed by Alam et al. (2022b). The followed interview patterns aimed at
describing first the story of the ecosystem, then revealing challenges of working in
an open innovation setting, and finally to disclose the emergent interfirm dynamics
over time in the light of inter-firm openness framework (see Fig. 2). For reference,
Appendix 1 outlines our semi-structured interview format in detail.

The interviews took place online in bilateral meetings, in which both correspond-
ing authors were present to avoid individual biases. Over the course of the research,
interviews were recorded and transcribed for detailed analysis. A research database
consisting of a list of interviewees, interview transcriptions, supplementary data,
observations, and findings was built for making the analysis.

Below in Table 3, the primary data sources are described, with descriptive infor-
mation of the interviewees.

In the analysis, the story of the ecosystem was first plotted in a timeline that
captured the main events that occurred in the ecosystem’s evolution process. This
included major milestones, such as establishing the ecosystem as a foundation, leav-
ing of an ecosystem partner, and major changes in objectives. Part 5.1. elaborates on
the dynamics based on the timeline.

The data analysis was carried in two parts. First, a preliminary analysis was done,
followed by a recurring process of getting back to theory and data (Morse et al.
2002). Second, the preliminary analysis was elaborated with help of a data structure
to show how the conclusions were made (Gioia et al. 2013). The data analysis con-
tinued by aggregating the data into a unifying sheet, in which the ecosystem’s events
and dynamics dimensions were coded according to forces (centripetal and centrif-
ugal), identified relational imbalances among the actors, and sources of relational
rents. Using logical reasoning, we concluded how the emergent interorganizational
dynamics affected the evolution of the ecosystem. Figure 3 shows the data analysis
process followed in the study.

The detailed guidelines of Gioia et al. (2013) were followed to provide necessary
qualitative rigor. Conclusions about how the ecosystem was able to maintain a bal-
ance among its actors were drawn abductively. We visualized the data structure of
our analysis (Fig. 4), which provides a graphic representation of how we progressed
from raw data to the terms and themes of the analyses.

Table 2 Sources of data

Sources of data Pages
Interviews 87
Website data 15
Press releases 4
Other openly available data 98

@ Springer



E. Tsytsyna, T. Valminen

610C—S10C 4l SL @ Auedwo) 120JO ANNOXY JOIUD 6
JUALIND — GT(OT €1 06 uoneziuesio Surpung [OIBISaI PUB S3SSAUISNQ SUDHIOMIDN “1010dIJ 8
JULIND — G (T ¥ ¥4 uoneziuegio Surpunj pea WwasAsoog L

610T — €10T 1 8¢ O Auedwop £Soouyda], 2 uonesouuy jo peoy 9
JUALIND — 6T0T 8 SP g Auedwo) SITeJje QWINLIBW JO PeaH S

610C—S10¢ 4! <9 101eNSaY210 ped] wasksooq 4
JUALIND — GTOT 6 09 JI0JENSAYII IOJIJO QATINDAXF JOIYD 9
JULIND — §10T 6 S¢S v Auedwo) werSord waysAs0oa uoreaouur (ue) Jo peay 4

610C—S10T 8 SL v Auedwo) sireyje orjqnd pue A1o3e[n3ai jo peoH 1

wAISAS009 AY) Ul saged sanuIw

Q0IAIRS JO YISua|

JX9) paquIOSuel],

‘UOTJBIND MITAI)U]

Wo)SAS009 A} UT A[OY

uonIsoq

smataIelul jo uonduoseq € a|qel

pringer

As



How are actor dynamics balanced in ecosystems? An in-depth...

i+ Transcribed interviews
i+ Website data
i * Pressreleases
i * External data

Fig. 3 The data analysis process

5 Results
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5.1 Interorganizational dynamics and balancing efforts over the case ecosystem’s

evolution

The evolution of the case ecosystem was a unique development path that it went
through over the years 2015-2022. The ecosystem overcame a number of chal-
lenges, starting from the emergence of the ecosystem, changing its structure, and
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Fig.4 The data structure as per Gioia et al. (2013)
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finally reconfiguring its focus. Currently, the ecosystem continues with a greatly dif-
ferent objective and composition than it initially started with — the focus was ulti-
mately reconfigured from open and joint innovation work to legislative influence.

In this section, we discuss the factors behind the ecosystem’s evolution through
centripetal and centrifugal forces (Holgersson et al. 2022), sources of imbalances
(Choi and Wu 2009), and sources of relational rents (Dyer and Singh 1998). We
then make an interpretation how the ecosystem was solving the states of unbalances
to generalize the findings. Table 4 provides a structured storyline of the ecosystem’s
evolution and a visualization of each stage of development. The table details the
forces (column 1), sources of imbalances (column 2), sources of relational rents
(column 3), and acts to maintain the balance through alignment mechanisms (col-
umn 4). The last column illustrates the evolution with a visual graph.

5.2 Dynamics at the emerging phase

Before the ecosystem was established in 2016, there had been a themed discussion
on the digital transformation of the maritime transportation industry and the future
of autonomous maritime shipping among some of the major industrialists. The key
maritime technology companies shared a unified view that digitalization could sig-
nificantly advance both the safety and sustainability of the industry. The initial idea
was to promote Autonomous Maritime Fleet operations — how goods could move in
unmanned ships. At the time being, such vision was a radically innovative idea, but
for which no formal collaboration forum was available to advance the course.

At the time, company A had already developed their own technology roadmaps
towards the vision of unmanned ships, but it had realized that the emergence of
the smart shipping industry would need active collaboration between other leading
industrialists as well as contributions of much smaller niche players, mainly digital
innovators. These smaller companies possessed distinguished capabilities, such as
ICT communications and Al and analytics-related competences that complemented
the solutions of the key industrialists. Company A said that:

“...we didn’t think that it was possible to have all capabilities in one company,
no matter how big the company is. So, that’s why we decided on this approach
to build this [vision] together, and together we can have a bigger influence. We
knew that we couldn’t influence the market on our own.”

During that time, the overall industry’s development had relied on corporate-
level initiatives of the major industrialists in head-to-head competition. Company
A decided to take an unconventional approach by gathering the leading maritime
actors as the materialization of the vision would need the development and imple-
mentation of parallel technology initiatives and additional digital capabilities. The
leading company started to prepare a plan how the industry can be advanced. The
discussions on the plan were held on the level of the major industrial players as
they had formal and established relationships from their ongoing buyer—supplier
connections.
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The potential benefits were derived from the fact that by working together the
creation of entirely new markets would be possible. In 2016 more concrete discus-
sions were started at the level of the leading industrialists and the collaboration was
officially labeled as “an ecosystem” with the aim to bring together companies across
various sectors, motives for all participating actors (relational rents). The ecosys-
tem was supposed to gather complementing parties from various sectors (technology
providers, complementary digital innovators, end-users), that would motivate for
joint research and development work for advancing autonomous maritime transpor-
tation industry. However, some of the companies were not so eager to the proposal
of joining formally in the ecosystem—the collaboration model was felt radically
different way of working than the companies were accustomated with. Moreover,
the picture wasn’t fully clear what would it have required from the companies when
working in an ecosystem. Some of the companies agreed to join simply by virtue
that their competitors were joining as well:

“...our competitors are there - we need to be there as well and then let’s look
what comes out of it. It doesn’t cost that much - so we don’t lose much partici-
pating... For some, the motivation was that it will be our way as that will be
our future business...for the others, motivation was the so-called fear of miss-
ing out.”

“...for anyone who wants to be considered as a serious player of the industry
and has its own stake at the game, we understood that we have to be active in
the discussions, and of course like everyone understands, the ecosystem was
our best channel to be influential.”

“...if you join your forces, the common [market] will be much wider.”

“I believe that from every organization point of view there has been that sort
of like a cost - benefit analysis or analysis of pros and cons of collaboration
and everyone has to understand that together we are stronger.”

At this point of time, the primary concern was that if partially competing organi-
zations would collaborate towards the same objective, it would feel problematic
from competition law viewpoint. The companies were not able to coordinate their
activities well with each other, and no organization was acting as a broker to mediate
discussions, especially on the difficult competing topics. The interviewees character-
ized the phase as follows, and highlighted some of the issues:

“In the beginning it was, I would say, very unclear, or it was very fluffy on
what to do, which probably was intended, and not a bad thing as such, because
it forced us to talk to each other and then figure out what to do, get to know
each other.”

“...How are you going to develop [autonomous systems] with your competi-
tor developing those same solutions, [but now instead] in an open innovation
framework, when you are looking to have some differentiation for your own
solutions?

“...we were considering even joint ventures... a technology company that
we would own [together] with the other large players. It is really OK from
competitional law.... that is exactly what they do in the aerospace indus-
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tries. A lot of these investments are so expensive that they rather do it with
competitors. So, it is possible.”

Since there was no party taking a role of a mediator, there was a source of
structural unbalance among the actors — it was no-one’s responsibility to find and
settle for compromises. Furthermore, the activities of the independent organiza-
tions were not entirely synchronized, as there were no agreed ways how the eco-
system will target to meet its goals. A decision to establish a neutral third-party
orchestrator was made to coordinate and align the companies’ activities within
the ecosystem, and to reinforce the motive for being part of an ecosystem. For
example, one of the interviewees told us that:

“...of course, the big OEMS they’re always competing — always creating
better products. And always wanting to launch as a first. It’s a continuous
competition. We didn’t believe that we could even change that. [But] we said
that in some of the products or on some of those technologies we can act
together. For example, the Navigation algorithms [of the future] should be
open anyways.”

The leading organization had set criteria for the orchestrator that it would need
to have the required credibility to perform well in the task, and preferably have
a deep knowledge in maritime sector. This directed the staff competences in the
orchestrator organization. The role was perceived highly important, as noted:

“...a support function for a group like us at the time was essential. Without
that, I don’t think that we would have continued to meet either for a year.”
“[The question was] who leads this kind of an effort because [we] felt that
no single company can do it. [The others] are commercial companies. If
[one] company leads another company, we may say that this is too much
branded towards one company.”

During the formation phase, public innovation policy was also heavily inter-
ested in offering seed funding for growth ecosystems, where the idea was to
create spillover effects to the overall economy through the sector-spanning col-
laboration. The ecosystem chose to apply for funding for its endeavor, and suc-
cessfully gained a positive funding decision. The sought funding was working
as a “glue” among the participants as the public funding required renewing the
business plans for the ecosystem, according to an interviewee. This was a phase
of enthusiastic feeling for all the ecosystem participants, and the ecosystem was
expanding its membership to global scale.

Then, the ecosystem faced publicity and criticism. For example, labor unions
were skeptical if unmanned operations were ever possible and characterized that
it would be “potentially illegal”. Some other critiques further stated that it would
be “unprofitable” and “too challenging task to handle”. The orchestrator and the
participating companies nevertheless believed that the future of the industry is
shaped by collaboration, and despite the critique, the ecosystem members were
rather confident:
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“...we have already seen unmanned excavators in tunnels and mines, and
wherever, and we have seen fleets of unmanned drones and other flying
objects of whatever. So, this [vision] will be possible and it can be done.”
“...Anyway, that sort of applying for funding - that meant also that we had
to a bit renew our focus. So we weren’t that idealistic anymore. We went
more for, I would say a more concrete thing, that we would want it to make
business for the companies and actually focus on getting concrete business
and focus on getting funding for research projects and that sort of stuff.”

Overall, the key issue for the emerging phase was to attract the right com-
plementarities for the ecosystem. It required active engagement of the leading
company with visionary idea on the possible complementors for concretizing the
ecosystem. As Teece (2007, p.1321) discussed it, for gaining a sustainable com-
petitive advantage, it is important to “shape the environment”.

We find that in the context of ecosystems, understanding the suitability of
potential partners, mutual interests and routines how to attract them is part of
shaping the environment (Linde et al. 2021). From the leading actors’ perspec-
tive, sensing of the environment included search of potential complementors and
seizing the opportunity to attract them to the ecosystem were important steps
(Teece 2007). Company A showcased this capability, and it was able to effec-
tively communicate to the other leading industrialists. We find that the collective
realization that the emergence of an entirely new industry needs active collabora-
tion of some of the largest players in the field was a strong centripetal force, as
the potentially new business opportunities were advantageous through the emer-
gence of an entirely new market. We coin the term complementation as an align-
ment mechanism in the emerging phase of ecosystems.

5.3 Dynamics at the development phase

Despite the enthusiastic feeling among the ecosystem members, the companies
were mainly focused on their own work and their own strategies; they were strug-
gling with collaboration. This was a centrifugal force that was pulling the actors
apart from each other, as there was imbalance in the expectations of the activities
and outcome. The source of imbalance was a lack of well-aligned view of what
were the means for meeting the vision. In addition, some actors had issues with
time management in contributing to the ecosystems’ work. As it was stated in an
interview:

“...the discussion started to have many kinds of variations” .

“...the two big players didn’t want to do anything together. There was no sense
of urgency to do anything together — it was more that OEMs were there to dis-
cuss together and then the development was done at their own isolation.”

This situation required an agreement on common principles of sharing and equal-
ity, which were intended to serve all the members. The benefits of the joint work in
an open environment were considered as a relational rent for all the members:
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“...it was decided that the discussion in the ecosystem would always be
open, but we would of course ... not to breach the competition law, but it
would be an open discussion as much as it could be. And there would be a
lot of information sharing.”

However, the views were still divergent, especially if the work should be mani-
fested as business-oriented ecosystem with a clear business-oriented vision, or as
an innovation-oriented ecosystem with the main idea of joint research and tech-
nology development in the long time-horizon.

“...we said there has to be a focus area, there has to be measurable tar-
get, and there has to be a deadline. That’s something that we discussed and
agreed with all the participants.”

“...if you build an ecosystem, where the targets of the ecosystem are not
shared by all the participants that you invite in, it is doomed to fail.”

“...It was quite a lot of expectations of joint research and joint products.”
“...in the beginning perhaps the roles of the ecosystem and expectations
towards the ecosystem were a bit more varied ... several work streams focus-
ing on technical standardization or harmonization of the technical interop-
erability of the solution.”

This diversity of views caused differently perceived pathways towards either
a business or an innovation ecosystem. Thus, the joint endeavor was progress-
ing slowly. Again, the state of unbalance had to be resolved in order to continue.
At this point of time, the role of the orchestrator was especially critical, as it
was able to mediate the discussions as a neutral party. The orchestrator had an
opportunity to discuss issues at bilateral meetings directly with the companies
and overcome some of the conflicting points, especially issues in collaboration of
the largest industrialists, as their competing interests compromised their trust to
one another.

“...if you think of the definition of a precompetitive collaboration, you know
it starts to be competitive when you actually start to really form that busi-
ness.”

“...My challenge with the ecosystem was that it stopped the product develop-
ment and now it’s purely regulatory activity. And of course, it was why the
ecosystem started at first place — it was doing joint research and development
(R&D). That has changed a lot.”

The neutral orchestration was a coping mechanism for the challenging phase by
keeping neutrality, openness, and confidentiality for the players. The discussions
advanced, until a remarkable action happened. An external company acquired one
of the leading participating OEMs. The acquisition dramatically improved the lead-
ing company’s capabilities for digital technology development of autonomous ship-
ping, which potentially had influence on the stances how the ecosystems’ actors then
saw their role in the ecosystem during the period. However, after the company that
acquired another leading player, it chose to withdraw all its intentions to do joint
product development. The interviewees characterized this event as follows:
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“...what happened after the M&A (mergers and acquisitions) deal... the key
companies that were within were heavily disappointed.”

“...the ecosystem was on the verge of falling apart, because, the parties who
were into it, couldn’t see much value in it anymore... what you had was kind
of an alliance without the lead of the alliance....when that one party was with-
drawn, then the whole thing almost collapsed...”

This event became a strong centrifugal force for the ecosystem, as the initially
leading company had much power and influence in the ecosystem. After this event,
the dispersion of interests in the ecosystem appeared stronger. In fact, the value of
the ecosystem joint work was perceived less valuable for some members than their
own development projects. It was pointed out that:

“The large corporations decided that they will be working in the corporations’
own networks or in some bilateral relationships.”

This meant that the network value of the ecosystem was perceived weak, and the
subjective relational rents in investing in the network’s activities decreased from the
initial. The ecosystem had to find ways to reconfigure itself and its purpose, and it
had to find new sources of value serving the remaining actors in order to continue.
The alternative and likely the worst option, was to dissolve the ecosystem and to
lose the invested relational capital.

During that time, the competition law emerged to the discussions again, repre-
senting a powerful centrifugal force. Even with a shared goal to enable the emer-
gence of intelligent shipping industry, the companies found strategic technology
differentiation choices particularly challenging. Competition law didn’t allow the
companies to keep the discussions entirely open—or at least especially the largest
companies perceived so. Internal tensions started to pile up as the views deviated
how the idea of autonomous vessel operations and related technology development
will be created—as a collective effort or in a pre-competitive phase. Moreover,
the global organizations had their own due diligence processes that were not well
aligned with the open innovation paradigm. Thus, the discussion in the ecosystem
continued only on the level of publicly available information without revealing com-
pany-specific development projects. In the interviews, it was discussed that:

“...we were in the same seminars, but then all what we did was outside the
ecosystem.”

“After a few rounds it was quite clear that joint products cannot be done within
the [collaboration] platform as such... And the discussions and the risks with
intellectual property rights (IPR) made it nearly impossible to even open up
that discussion.”

To summarize, at this development stage, the role of an orchestrator was espe-
cially critical. Retaining the alignment with fair value appropriation, right incentives
without a hierarchy is a challenging task for an orchestrator (Jacobides et al. 2018)
and the orchestration sometimes happens to be a reason for ecosystem failure (Cui
et al. 2022). In our case, we observed the benefits of a neutral status of the orchestra-
tor. We thus propose that neutral orchestration can be a mechanism to retain balance
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of forces. The neutral party was able to offer a mediating space and maintain trust
among the ecosystem actors, especially at the face of diverging views of the key
industrialists. Furthermore, the role of the orchestrator was to break barriers towards
more open discussions and sharing. The neutral orchestrator was in the position to
form an overall picture of the ecosystem’s members and to start discussions how to
continue the work.

5.4 Dynamics at the renewal phase

The state of imbalance among the actors reached its maximum before the renewal
phase, where the ecosystem chose to pivot the initial focus. The phase was criti-
cal, as the ecosystem was close to falling apart due to the diverging views. There
was a collective realization that strictly positioning into a pre-competitive setting, it
is impossible to continue with joint technology development focus. The alternative
pathway was that the ecosystem would no longer focus on joint technology develop-
ment, but rather find a settling solution for all. According to one of the interviewees,
at that time “legislation was too big elephant to be eaten”. The decision was agreed
to be a new ecosystem goal and a vision towards shaping the regulatory environ-
ment for the autonomous shipping. The major shift was to become a guardianship
organization “from innovation-focused ecosystem”. Interviewees characterized the
shift as:

“...it was discussed that how do we refocus the whole activity for all these par-
ties so that it truly adds value for all the parties. And then it was decided to
be reframed that this alliance is about creating or advising on how we need to
create the regulatory framework...”

“...in order for some of the companies, and especially largest companies to
want to continue, we needed to have a very clear direction. When we had made
that decision [towards legislative influence] we started to work towards the
activities that would satisfy the strategic needs of [all] the participant compa-
nies.”

“...we went from being really idealistic to more realistic considerations.”
“...we were much more mature also in our thinking ... and had better under-
standing that how the industry actually will evolve... and it’s more like an evo-
lution than revolution... it is a continuous development rather than anything
that would happen just overnight.”

This decision was two-fold. On the one hand, it allowed to build a very open col-
laboration, discussion, and trust at the pre-competitive setting among the remaining
companies, avoiding the collaboration at competing areas of interests. This decision
reinforced the motive for being part of the network, and generated relational rents
for the leading companies. Interviewees said:

“...the level of concreteness in the discussion has increased a lot ...there has
been also building of trust among the members because everyone has been
contributing really a lot... [It allowed] opening points of view, that there has
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suddenly [born] some sort of like ecosystem ideology about how we wanted
things to proceed”.

“Now, perhaps the discussion around the regulation is neutral enough envi-
ronment and it looks like that we all are quite aligned there.”

“...If the legislation and the regulation prevent us [ecosystem innovators] from
implementing the new technologies new business models...there is no bene-
fit of any of the technology and business development if couldn’t implement
them.”

On the other hand, since the ecosystem surrendered the idea of joint technology
development, many complementing companies of the ecosystem left because their
interest was purely based on the idea of joint technology development.

The remaining leading industrial players were still interested in the ecosystem
with the new legislative focus. Cost sharing and having an impact on the pre-com-
petitive regulatory-shaping was a centripetal force opening up long-term opportu-
nities. However, the case was challenging for smaller technology complementors
and possible customers of the ecosystem, whose business interest were framed for
a much shorter time horizon. It was simply not possible for them to continue with
rather high membership fees and costs, and with too distant time horizon for the
future outcome. The interviewees put it in this way:

“This was really mega point of change because it turned the discussions to
two directions; ones who want it to have the legislation changed, and they
wanted to put all the effort on that side, and the ones who were there in order
to develop new technologies, create new research and development and inno-
vation projects.”

“One of the most challenging things is to create the ecosystem that all the dif-
ferent types of organizations would then get some of the monetary value con-
sidering their realities. So, the timespan for value creation is much varying ...
some of the members have left due to falling short in expectations.”

“...we had stakeholders participating as members, that then soon leaving after
one or two years because the expectations were not met.”

“...they did not feel anymore that they were getting their money worth, so to
say. One of the things that you need to know about the ecosystem is that there
was a very high membership fee... It’s a lot of money for a company to put in
something where they might not get concrete results.”

The ecosystem’s structure had changed in a way that some complementary tech-
nology innovators chose to leave the ecosystem. The orchestrator had to find a way
to continue towards the legislation influence. The orchestrator had also to pivot
its focus to acquire new ecosystem members serving the new goal. Although the
opportunity to participate in regulatory shaping was perceived advantageous for the
remaining actors, in the renewal phase, the mechanisms to reach an alignment was in
ecosystem reconfiguration and restructuring of the ecosystem. Reconfiguration was
done by establishing clearly a pre-competitive setting and a vision towards shaping
the regulatory environment. It was a strategic decision to overcome the point of dis-
persion at the previous phase. The act of reconfiguration is in line with the dynamic
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capabilities by Teece (2007) and Linde et al. (2021), suggesting that calibrating the
activities are needed to maintain evolutionary fitness. The reconfiguration had to be
done in parallel with restructuring of the ecosystem, as the composition of the eco-
system wasn’t supporting the new vision mainly because of misalignment of actors’
expectations and the actual outcome horizon of the ecosystem.

Overall, reconfiguration of the ecosystem allowed to differentiate the work that
had to be done for the industry renewal. The evolution then allowed niche ecosys-
tems and projects to emerge beyond the case ecosystem, with clearly differentiated
technology focus areas, for example, port operations. As one of the interviewees
emphasized:

“Some of the partners who left the ecosystem, they are still willing to col-
laborate with all the members, but in other aspects than the focus of the eco-
system. That’s why they are not members, but they create individual research
and development projects for certain technology and business things, and they
carry those out outside the ecosystem.”

6 Discussion and conclusions

This research was carried out to explore how balance in interorganizational dynam-
ics in ecosystems can be maintained. By adopting an in-depth single case study
method with a retrospective, the paper analyzed the evolution pathway of an autono-
mous transportation ecosystem in the maritime sector. The researchers qualitatively
collected views of the ecosystem actors over its evolution, and evidence was found
how orchestrators retain balance in ecosystems’ interorganizational dynamics.

Our study elaborates on existing theories—the balance theory (Anderson 1979),
centripetal and centrifugal forces of ecosystem’ evolution (Holgersson et al. 2022)
and relational rents (Dyer and Singh 1998). In particular, the paper offers elabora-
tion to these theories in the context of ecosystems. We contribute to the management
research “backlog” in the context of Industry 4.0., from the perspective of coopera-
tion and networks, and change leadership (Schneider 2018). Moreover, the results
have practical implications for potential orchestrators of ecosystems in terms of
understanding the role of alignment mechanisms in reaching a balance in interorgan-
izational dynamics, and for policymakers in understanding the role of ecosystem’s
design in the attempts to address global systemic challenges. We also contribute to
dynamic behavioral relationship analyses based on social network studies, which is
particularly relevant for practitioners thriving to build competitive advantage with
networked collaboration in ecosystems. In this section, the key theoretical and prac-
tical implications are outlined, and future research opportunities and limitations and
are discussed.

6.1 Theoretical implications

First, the results of the study provide theoretical implication to the evolutionary per-
spective of ecosystems’ development and their lifecycle (Klimas and Czakon 2022).
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While the research on ecosystem’s lifecycle agreed on certain development stages,
such as emergence (or initiation, or launch), expansion (or momentum), maturity
(or establishment), and dissolution or renewal (or death) (Moore 1996; Autio 2021;
Letaifa 2014; Thomas et al. 2022), these conceptualizations are commonly lin-
ear. The paper’s findings elaborate on this discussion—we witnessed a non-linear
evolution process in the analyzed case. We conclude that ecosystems’ evolution
involves intermediary successes and failures—in line with the initial natural anal-
ogy of Moore (1999), in which Moore highlights the importance of understanding
power dynamics in social systems. We argue that the specific alignment practices of
orchestrators can potentially help in overcoming the emergent and contextual chal-
lenges in the interorganizational collaboration.

Second, we find that unclearly set value proposition or unclear means for achiev-
ing the ecosystem objective (e.g., innovation work vs. business orientation) cause
imbalances in the interorganizational dynamics. The imbalances, we theorize, arise
due to changes in relational rents. Relational rents can be used to explain how each
party extracts value from the network based on their subjective view of the transac-
tion costs and associated value of belonging that network. We conclude that the role
of ecosystem orchestrators is to foster the generation of relational rents for all parties
by acting as a broker in mediating collaboration, trust, transparency, information,
and risk-sharing. In other words, to restore a balanced state under the lack of rela-
tion rents, there is a need for orchestrators to develop contingency-dependent coping
mechanisms, which, in turn, drive the evolution of ecosystems. We call these align-
ment mechanisms.

Third, we contribute to centripetal and centrifugal forces driving ecosystems’
emergence and evolution (Holgersson et al. 2022). Our analysis suggests that cen-
trifugal forces bring significant risk of dispersion of actors’ interests and intentions.
We conclude that the sources of centrifugal forces mostly emerged from the head-
to-head competition faced by some of the global industrialists. Even though co-opet-
itive objectives had benefits for the companies, such as potential generation of an
entirely new market, untapping new sources of customer value, potential resource
for synergy, and improved competitive positioning against other rivals, creating a
truly collaborative environment is indeed difficult. The tough competitive setting
among the leading industrialists of the ecosystem led to lower levels of sharing and
lack of transparency of the intentions. The role of orchestrators is to mediate the dis-
cussions and to find a balance.

Fourth, the study provides a theoretical implication to the commonly acknowl-
edged roles in ecosystems. In line with the previous studies (e.g. Iansiti and Levien
(2004), Jacobides et al. (2018), we identified the crucial and powerful role of the
lead companies or the keystone players. Our findings show that a significant influ-
ence of multiple leading companies can be an equal case aside to one leading actor.
In our case, they were all active major industrialists at the emerging phase, although
heavily inspired by the initial leading organization. We thus conclude that the shared
leadership could have been the case of this ecosystem (Adner 2017), and we add to
the discussion on the roles of ecosystems (e.g. lansiti and Levien 2004; Jacobides
et al. 2018) to highlight the simultaneous influence of multiple complementors.
We thereby propose a role of “leading complementors” or “key complementors”
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in ecosystems to indicate that there may exist multiple highly influential parties.
In our case, we witnessed that complementarity of all actors was a vital glue for
ecosystem alignment (Adner 2017), yet, we observed a strong power of the leading
industrial players who were crucial for complementing the ecosystem’s overall value
proposition.

Fifth, the results of the study provide a theoretical implication to the alignment
structure of ecosystems (Adner 2017). We propose that alignment mechanisms aim
to shift the structures, objectives, and composition of an ecosystem to solve the
imbalances and make the actors not only participate but also to align with the eco-
system. We propose four alignment mechanisms:

Complementation (1) as a mechanism to attract and gather complementors to the
ecosystem and create a strong network of industrial players towards a specific goal.
This alignment mechanism is in line with dynamic capabilities (Teece 2007; Helfat
and Raubitschek 2018; Linde et al. 2021) and the idea to seize the opportunities by
gaining the necessary complementors in the ecosystem.

Neutral orchestration (2) is a mechanism that allowed a third-party orchestrator
to mediate activities and discussions between competitive actors. Neutral status of
the orchestrator was especially important for our industrial context, as the competi-
tion exceeded beyond the ecosystem’s scope. The important role of an ecosystem
orchestrator was discussed in the previous literature (e.g. Kapoor 2018; Williamson
and De Meyer 2012; Cui et al. 2022), however we propose a neutral orchestration
mechanism to emphasize the significance of neutrality of an orchestrator in competi-
tive industrial context.

Then, ecosystem reconfiguration (3) is another alignment mechanism that encom-
passes strategic changes in the ecosystem. It is a part of the dynamic capabilities
by Teece (2007), which suggests calibration of activities to maintain evolutionary
fitness. In the case ecosystem, we identified a refocus of the ecosystem’s goal as a
mechanism to align the remaining actors at the critical point of actor dispersion.

Finally, restructuring (4) is a mechanism to align the ecosystem vision among all
the interested actors. This mechanism allows to remain the agreement on the ecosys-
tem goal, bring new members to the ecosystem and allow unfitting members to leave
the ecosystem.

Overall, the ecosystem approach which was initiated by the leading company at
the emergence phase is the evidence of a dynamic capability. The leading company
was sensing the future opportunities and actively participated in the industry discus-
sions regarding the emergence of autonomous maritime shipping industry. It was
able to sense the opportunity for shaping the future maritime industry. This shows
a vivid example of dynamic capabilities of a firm to complement its own capabili-
ties (Teece 2007), which in the end led to the emergence and development of an
ecosystem.

6.2 Practical implications

The paper’s practical contribution is application of the suggested four alignment
mechanisms in resolving unbalances in ecosystems’ dynamics in order to create

@ Springer



E. Tsytsyna, T. Valminen

competitive advantage and value for all ecosystem members. These mechanisms
direct ecosystems’ work towards their next evolutionary phase(s). First, with com-
plementation, we refer to the activity, in which complementary skills of distinct
organizations are being identified and attracted towards a shared objective, in which
the activities are attributed to the party that carries the required competencies. This
allows realization of novel business strategies, for example industry-shaping as a
network. We find that a trigger for ecosystems’ emergence can simply be a vision-
ary outlook of the future. However, if a firm aspires to shape the course of an entire
industry, an ecosystem can well be a foundation for the work but gathering various
capabilities that bridge current missing links in an industry is key. This needs an in-
depth understanding on the opportunities and limitations that new technologies can
bring as well as understanding on the strategic goals of other ecosystem members.

Second, with neutral orchestration we mean that as ecosystems are “living organ-
isms of the business world,” their internal dynamics must be solved in a manner that
satisfies the needs of each independent ecosystem member. A mediating or broker-
ing role is vital in the process, especially if the network involves any dynamics of
head-to-head competition.

Third, reconfiguration means that the focus and goals of the ecosystem can be
changed to align the ecosystem’s work with the objectives and strategies of all its
members. In practice, this refers to a reborn of an ecosystem to a new appropriate
strategic goal embraced by every ecosystem member. The reconfiguration can, how-
ever, lead to dissatisfaction, and abandonment by its original members.

Fourth, restructuring means that if any objectives and goals are changed, the eco-
system-level competencies might need to be readjusted to better serve the overall
purpose of the entire network. If the key capabilities are scarce, the ability to gener-
ate the ecosystem-level offering is also resource dependent. It is also noteworthy to
mention that the needs and time horizon for the involved parties might be different,
which calls for different adjusting tactics depending on the sizes of the participat-
ing organizations. As the case ecosystem incurred a membership fee, adjusting the
membership schema more favorable for niche innovators, that typically were start-
ups, might have served as a tool that would have helped to retain some actors.

Fifth, we conclude that the initial design of the ecosystem, its structure, align-
ment mechanisms, and expectation management are vital for ecosystems’ smooth
operations. The lesson learned from the case ecosystem’s evolution process is that
ecosystems experience consecutive successes and failures, which, in turn, are largely
caused by the expectations for the outcome through the initial alignment structure.
From orchestrators’ viewpoint, by defining the ecosystem architecture (including
roles and expected contributions), the potential destructive dynamics could be antic-
ipated before they emerge.

Lastly, our findings suggest guidance for innovation policymakers. We find
evidence that policy support for ecosystems has been essential for advancing
and renewing entire industries in an innovative way. As our case study reveals,
the aspiration to change the entire maritime shipping industry to more efficient
and sustainable with the help of digitalization was much broader than any of the
ecosystem members’ core capabilities. This clearly fell to a grey area, which
no established business could have managed alone, or it would be too risky.
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Therefore, we conclude that policy support for advancing technology develop-
ment in ecosystems can accelerate the process of renewing industries and help
to “increase the size of the pie” for all. However, we note that for an ecosystem
to succeed, policymakers should emphasize the importance of initial design as
part of their funding criteria. We find that if the ecosystem architecture is merely
based on a common vision, it is potentially challenging to maintain balance in
the actor alignment. Consequently, if the commitment to the ecosystem’s work
is hampered by deviating expectations, it risks meeting the objectives for given
subsidies by abandonment of parties. Lastly, we note that as competition law is
notoriously difficult to interpret, more specified law guidelines for ecosystems’
work would be beneficial. This is a particular concern of sustainability-oriented
ecosystems that aspire to address grand challenges of our times in a pressurized
schedule.

6.3 Limitations and avenues for future research

Our paper has few important limitations to consider. As a single case study, the
results of this research are not entirely generalizable. Rather, the paper offers
guiding evidence on how alignment and balance in ecosystems’ dynamics can
be maintained. We collected the primary data from the six key representative
organizations of the case ecosystem; the list however did not cover the entire
composition of all past and present ecosystem members. The missing compa-
nies, although more niche ones, could have offered additional perspectives to the
dynamics. Nevertheless, we conclude that the interviews from the core ecosys-
tem contributors provide a saturated data for an accurate and profound analysis
of the evolution due to their more intense involvement in the process. We further
acknowledge that these views are a retrospective interpretation of the dynam-
ics, and, therefore, also subject to bias. To increase the validity of our findings
in-depth studies would need to be done in greater numbers. Considerations of
longitudinal case studies on the development and evolution of ecosystems would
also be highly valuable. However, this study represents an emerging research
direction to advance understanding on maintaining interorganizational balance
in ecosystem dynamics. We suggest that observing the changes in balance in
the interorganizational dynamics can be done with the help of our framework
(Fig. 1). Also, a comparative case study method would be another avenue for
detailing the context under which the alignment mechanisms are effective.

We further recognize that qualitative research methods include a risk of sub-
jective bias due to judgmental nature of researchers (Galdas 2017) — yet these
risks were minimized by coherently following case research protocols and meth-
odology of concurrent collection and analysis of the data, and, by theoretical
back-and-forth linking from data to theory and vice versa (Morse et al. 2002).
Finally, the research process was executed by two researchers whereby the data
analysis was done in parallel and regularly discussed to eliminate alternative
interpretations and biases.
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Appendix 1 Interview objectives, questions, and guide

Objectives of the interview(s)

To gain understanding on ecosystems
How are ecosystems conceptualized across organizations?
How different organizations participate in ecosystems?
To gain insight on the evolution of ecosystems
By discovering the major ecosystem events
By discovering what kind of dynamics there has been over the ecosystem’s life?

By discovering how the ecosystem dynamics influence on the events?

Questions

General questions

1. Explain your role (job-role, function) within your company and in the ecosystem
2. Describe what an ecosystem is, according to your own words?

Understanding the case ecosystem, evolution, and dynamics

3. Describe the case ecosystem in your own words

4. What was your organization’s role in the case ecosystem? Why did your organization participate in the
case ecosystem?

5. Describe the story of the ecosystem from its initiation till now

6. Elaborate on the ecosystem’s vision, goals, and objectives

7. How did your organization get involved in the ecosystem?

8. What key events would you identify in the ecosystem evolution?

9. How did the key events affect the development of the ecosystem?

10. How would you characterize the dynamics in the ecosystem after a particular event (event X, Y, Z)

Dimensions of ecosystem dynamics (Alam et al. 2022a)

1. Trust — how would you characterize the trust among ecosystem members after event X, Y, Z?

2. Collaboration — how would you describe the collaboration after event X, Y, Z?

3. Sharing — how would you describe sharing of assets and capabilities after event X, Y, Z?

4. Transparency — how would you characterize transparency after event X, Y, Z?

5. Risk-sharing/taking — how would you characterize the risk taking after event X, Y, Z?

11. In the future, do you anticipate any significant events that would be influential for ecosystem’s evolu-
tion and the dynamics of the ecosystem?
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