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Heading the Orchestra of Innovation: How Firms Align Partners in Ecosystems

Abstract
The ecosystem as a new and distinct organisational form is increasingly replacing the single firm as the unit of analysis and driving the way how firms innovate to the next level. The ultimate purpose of an ecosystem is the realisation of a joint, innovative, value proposition by the partners involved. For that, ecosystem partners need to be aligned towards the value proposition by the orchestrator. In order to do so, orchestrators are using inter-firm structures, the so-called alignment structure. Surprisingly, extant research falls short in showing how firms can use such structural approaches, which motivated our research question on how orchestrators can align the other ecosystem actors towards the joint value proposition by using inter-organisational structures. 
Our qualitative multi-case study with ten cases led to three distinct approaches for aligning ecosystem partners by using inter-firm structures. And this yields at least four main contributions: First, we show how ecosystems are structured and governed by illuminating how firms can use different structural approaches to align their partners. Second, we elucidate on how ecosystem orchestrators secure their position within the ecosystem and manage trade-offs between competition and collaboration as well as dependencies. We contribute to an understanding of how flows of knowledge and information are being managed within ecosystems. And, finally, we contribute to an understanding of how such aspects are being managed in a dynamic context over time. 
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Introduction
Driven by the need of firms to adapt to an ever-changing environment and enabled by digitalisation, ecosystems have seen a massive rise over the last decade (Atluri et al., 2017, Cenamor & Frishammar, 2021; Nambisan, 2020). Accordingly, scholars are increasingly paying attention to it, making it one of the “hot” research topics of our time (Adner, 2017; Jacobides et al., 2018). Whilst there are many different streams within literature on ecosystems, pursuing very different foci, an important stream is focusing on innovation (Thomas & Autio, 2020). This stream is driving the way how firms innovate to the next level – from a traditional, firm-centric, approach via the more recent paradigms of open innovation (e.g., Chesbrough, 2006; Dahlander et al., 2021; Enkel et al., 2009; Oh et al., 2016; Pihlajamaa, 2021) towards innovation in an ecosystem setting. Accordingly, it has seen a major boost over the last years, strengthened by recent works that are providing a solid conceptual foundation (Adner, 2017; Jacobides et al., 2018; please, also see Thomas & Autio, 2020).
From that perspective, an ecosystem is a group of organisations that jointly create an innovative value proposition for the customer a single firm could not offer on its own. Whilst these organisations are dependent on each other and need to collaborate to implement the joint value proposition, they are also independent firms pursuing their own agendas (Jacobides et al., 2018). This leads to the importance of the so-called orchestrator (Adner, 2017; Moore, 1996). Usually, the orchestrator is a key driver in the early stages of ecosystem development by defining the joint value proposition, finding the right partners, and convincing them to join the ecosystem (Dattée et al., 2018). Afterwards, a difficult challenge occurs: How to align that group of firms being bound together by the interest in creating the joint innovation whilst still being independent firms pursuing their own agendas? And how to do that given the very distinct characteristics of such alignment in an ecosystem context? In this vein, “alignment refers not only to compatible incentives and motives but also raises the question of actors’ consistent construal of the configuration of activities” (Adner, 2017, p. 42). 
Surprisingly, whilst this being one of the key questions within the ecosystem concept, research has still not provided sufficient answers to it (Jacobides et al., 2018; Lingens et al., 2021a). Of course, there is a long tradition of studies within platforms and ecosystems looking at the use of technology and technological interfaces for managing partners in such collaborations (e.g., Ceccagnoli et al., 2012; Wareham et al., 2014; Tiwana et al., 2010; Kapoor, 2018). However, aliging ecosystem partners towards a joint value proposition involves much more than just the use of technology – it is about setting the right inter-organisational structures amongst the partners (Adner, 2017; Jacobides et al., 2018). The use of structures has always been considered a key aspect of managing innovation and exchanging information within and between firms (Simon, 1997; Ocasio, 1997; Gavetti et al., 2007). And it plays a crucial role within the ecosystem literature focusing on innovation since, according to that view, ecosystems are even defined as a structure that aligns partners towards a value proposition. Very surprisingly, studies on structural alignment within ecosystems are still widely lacking (Adner, 2017; Jacobides et al., 2018; Joseph & Gaba, 2020; Lingens et al., 2021a). Alignement is one of the key tasks ecsoystem orchestrators have to perform (Adner, 2017; Jacobides et al., 2018; Joseph & Gaba, 2020; Lingens et al., 2021a; 2021b). This raises the question of how orchestrators can align the other ecosystem actors towards the joint value proposition by using inter-organisational structures. 
In the subsequent literature review, we will furtherly deepen this initial research question and explain the characteristics of ecosystems and especially the very distinct challenges of ecosystem alignment. We will also show the key elements of alignment structures firms can use to address these challenges. These two aspects will form the red-line of our paper: How to shape these elements of alignment structures in order to tacke the key challenges of alignment in an ecosystem setting? (See Figure 1). Finally, the third  part of the literature section will demonstrate the novelty and relevance of studying these aspects. This very novelty is the reason why we consider a qualitative multi-case study with ten cases a suiteable research method. In the methods section, we will explain how we were using it to carve-out our empirical findings. In this vein, the key elements of alignment structures and challenges of alignment will drive the logical flow of the paper: Subsequent to our findings section, which shows three disctinct approaches on how to align ecosystem actors, the discussion is structured along these key challenges. We will discuss how the firms in our case sample were adressing those and how that contributes to literature on ecosystem management as well as to the limitations and future research as delineated in the final conclusion section. 
In doing so, we intend to yield at least four key contributions: First, we show how ecosystems are structured and governed by illuminating how firms can use different structural approaches to align their partners. Second, we elucidate on how ecosystem orchestrators secure their position within the ecosystem and manage trade-offs between competition and collaboration as well as mutual dependencies. We contribute to an understanding of how flows of knowledge and information are being managed within ecosystems. And, finally, we contribute to an understanding of how such aspects are being managed in a dynamic context over time. 
Literature Review
What is so special about innovation in ecosystems?
Ecosystems are not an entirely new concept but are strongly rooted in and adjacent to existing literature streams. Whilst they are partially overlapping with those, they also lead to very specific questions and challenges – For an explanation of how ecosystem relate to and differentiate from other research streams, please, see Adner (2017), Jacobides et al. (2018), and Thomas & Autio (2020). Within literature on ecosystems, a major and ever-growing stream has emerged that is strongly focusing on innovation (Thomas & Autio, 2020). From this perspective, the ultimate purpose of an ecosystem is the materialisation of a joint value proposition by several players, one that cannot be achieved by any of these players in isolation (Hannah & Eisenhardt, 2018; Adner, 2017; Jacobides et al., 2018; Masucci et al., 2020). The ecosystem partners are only capable of creating a joint value proposition if it is separated into several independent modules that can be produced independently by the actors involved (Baldwin & Clark, 2000). These complementary modules either mutually increase their individual values (Topkis, 1998; Milgrom & Roberts, 1990) or do not function without each other (Teece, 1986). Therefore, the partners are required to specifically create new modules, or at least mutually adapt existing modules to complement the modules provided by the other players – the so-called co-specialization (Baldwin & Clark, 2000). For this reason, they need to be mutually aligned with each other towards the joint value proposition. Inherently, this alignment is multilateral, i.e., the connections amongst the players cannot be composed into bilateral arrangements, to ensure that all modules fit together and exploit the full potential of the complementarity. This implies a strong dependency amongst the partners since the mutual adaptation of the modules leads to considerable adjustment costs (Adner, 2017; Jacobides et al., 2018). Thus, if one player fails or leaves the ecosystem, the entire structure is threatened, which is all the more critical since actors in an ecosystem remain independent economic actors with individual agendas and goals (Moore, 1996; Dattée et al., 2018). This leads to the necessity of an orchestrator, a pivotal firm in charge of involving and aligning partners, leading them towards novel opportunities, as well as ensuring fair value sharing and proper value creation (Altman & Tushman, 2017; Iansiti & Levien, 2004; Moore, 1996). 
Why is the alignment of partners in an ecosystem so special and how to use structures for that purpose?
Based on the section above and the depiction of ecosystems as a distinct concept to create an innovation a single firm could not achieve in isolation (Please, see Thomas & Autio, 2020), there are several aspects that make alignment of actors in an ecosystem context a very specific and novel challenge: First and foremost, alignment always refers to the alignment towards the joint, innovative, value proposition. This aspect distinguishes ecosystems from related concepts such as networks or alliances that are lacking the focus on a joint value proposition (Adner, 2017). 
On the other hand, the multilateral nature of ecosystems makes them different from the bilateral setting present in a supply chain (Scott & Westbrook, 1991; Simchi-Levi, 2008; Porter, 1985). And, most of all, supply chains are managed in a hierarchical way. The same is true for platform ecosystems, which are also following a bilateral logic with clearly defined rules and interfaces between the platform and complementor firms (Ozalp et al., 2018). Accordingly, those streams are lacking the multilateral connections amongst partners, the resulting dependencies, and the coordination efforts that are so typical for ecosystems focusing on the development of a joint innovation. Conversely, the ecosystem partners are all mutually dependent on each other, which makes it difficult for the orchestrator to manage them in a bilateral and hierarchical way. Instead, ecosystems constitute a setting somewhere between a hierarchy and a market (Adner, 2017; Jacobides es al., 2018). And for the very same reason, the firms in an ecosystem will try to maintain their position within the ecosystem and maximise their returns (Gulati et al., 2012). Thus, the orchestrator needs to use "smart power" or informal authority to manage these independent yet interdependent firms (Brusoni & Prencipe, 2013; Gulati et al., 2012). 
At the same time, such ecosystem management creates effort of orchestration, which is all the more true given the need for multilateral management of several interdependent actors at the same time. Whilst any collaboration usually causes significant communication costs (Garicano, 2000; Bloom et al., 2014), this is likely to be even more the case in a setting of multilateral dependency and communication. The capacity firms possess to manage and process information is very scarce (Ocasio, 1997; Simon, 1997) – The orchestrator must, therefore, find a way to align the partners in an efficient way. 
But efficiency is only one side of the coin. The other is to ensure sufficient information exchange amongst partners involved. In order to successfully implement a joint innovation, actors need to pay attention to and process relevant information inside and outside of the ecosystem since they are unlikely to act on opportunities that they are not aware of (Ocasio, 1997; Barnett, 2008). Also, implementation of a joint value proposition requires actors to synchronise their respective contributions, which also requires them to exchange relevant information (Jacobides et al., 2018). This is why information is a key resource being transferred via the links amongst ecosystem actors. 
To do so, the orchestrator is using the so-called alignment structures, which are one of the most essential cornerstones of the ecosystem concept (Adner, 2017; Jacobides et al., 2018). They can be defined based on four key elements (Adner, 2017): Actors (the ecosystem partners), activities (that need to be performed for the value proposition to come true), and positions as well as links (who hands off to whom and which transfers of information, influence, funds etc. are taking place). 
All of this allows us to furtherly deepen our initial research question: How can orchestrators arrange the four key elements of alignment structures (i.e. actors, activities, links, positions) in a way that they can tackle the key challenges of alignment of actors towards a joint value proposition in an ecosystem setting? These aspects are summarised in Figure 1, which shows the logical flow of our paper. 
<<Insert Figure 1 around here>>
What do we know from existing literature on (structural) alignment?
The above-mentioned aspects clearly distinguish the ecosystem concept from related concepts of cross-firm collaboration (e.g., alliances, networks, but also supply chains or platform ecosystems). On the other hand, many works on ecosystems, platforms or platform ecosystems in general have looked at organisational structures amongst partners involved. However, the distinct characteristics of ecosystems also lead to the above-mentioned distinct requirements on the design of inter-firm organizational structures (Adner, 2017; Jacobides et al., 2018; Thomas & Autio, 2020). Given these specifics, we might expect to find the answers to our research question predominantly within that quickly emerging research stream focusing on innovation. However, existing research has largely neglected questions of alignment and alignment structures. One of the very few works in that field, Lingens et al. (2021a), has studied how the orchestrator's knowledge and network as well as the uncertainty of the environment influence the number and characteristics of orchestrators and partners as well as the multilateralism of links amongst them. Dattée et al. (2018) show how the orchestrator can convince partners to committ to the ecosystem in early stages of its development and in situations of high uncertainty. Thus, the question of how orchestrators align their partners towards a value proposition via structures is still largely unexplored, which is also reflected by recent and repeated calls for research (Jacobides et al., 2018; Kapoor, 2018; Lingens et al., 2021a).
On the other hand, there is a long history of research on inter- and intra-organisational structures (e.g., Eggers & Kaplan, 2013), within literature on innovation and beyond (Joseph & Gaba, 2020; Ocasio, 1997; Gavetti et al., 2007). However, these works are not taking into account the very specific characteristics of ecosystems. Thus, there are repeated calls within research on inter-organisational structures and information processing to study the unique structures between actors in ecosystems (Gavetti et al., 2007; Gulati et al., 2012; Joseph & Gaba, 2020). This motivated us to use a qualitative multi-case study to explore our research question. In the next section, we will explain how we did so.
Methods
The concept of ecosystems is still little understood and incomplete, especially around the question of how to align ecosystem partners. Such lack of research and in-depth insights makes a case study an ideal method (Eisenhardt, 1989; Graebner et al., 2012). We use a multiple-case approach (ten cases), with each case representing one ecosystem, for several reasons: It allows to collect comparative data and is likely to provide more accurate and generalisable insights than a single case, especially when studying complex social phenomena such as ecosystems (Eisenhardt, 1991; Ozcan & Eisenhardt, 2009). Also, it provides richer insights into a phenomenon than a single case (Eisenhardt, 1991). And it strengthens the external validity of the findings (Eisenhardt, 1991; Ozcan & Eisenhardt, 2009). 
Data sampling
Our study consists of ten cases, which we selected based on several criteria. First, all ecosystems studied must correspond to the ecosystem view being used in this paper and explained in the literature review. Second, was the selection of ecosystems “with an understanding of where there was likely to be variation and where there was not” (Ott et al., 2017, p. 86). For instance, we ensured that there was a certain variety within the cases in terms of background, value proposition, and the company size of the orchestrator. Moreover, the patterns of orchestrators in the ecosystems we studied included established firms and spin-offs/ joint ventures as well as start-ups. Third, ecosystems are usually industry-crossing organisations (Moore, 1993), which makes it less likely that our findings are being distorted by industry specifics. The same patterns of partners (e.g. software company, service company, etc.) occur in all of our cases, so each ecosystem has a similar partner structure, which allows for comparability among the cases and also enabled a stronger pattern recognition (Eisenhardt & Graebner, 2007). This sampling approach resembles those that have been used by prior studies on ecosystems and related subjects (e.g. Chatman & Jehn, 1994; De Wulf et al., 2001; Schoenecker & Cooper, 1998; Davis, 2016; Rong et al., 2015). Our final sample of cases is shown in Table 1 in the Appendix. Moreover, Table 2 provides relevant background information on the cases at hand. 
<<Insert Table 1 and Table 2 around here>>
Data collection
Our data collection process took place from Mid-2017 to end of 2020. First, we conducted initial interviews (between 15–60 minutes) with the main contact person from the ecosystem orchestrator to gain an initial understanding of the ecosystem. We enriched these initial findings with semi-structured interviews (60–90 minutes) with additional executives from each orchestrator firm, choosing executives who have an excellent overview of their respective ecosystems. We chose the orchestrator as our starting point since this firm is in charge of defining partner activities and the organisational structures between them (Adner, 2017; Moore, 1993), and also because the orchestrator can be considered the actor with the most extensive overall view of the ecosystem and the structures between ecosystem members (Moore, 1993; Adner, 2017; Jacobides et al., 2018). 
In the third step, we interviewed actors from non-orchestrator firms within the same ecosystems to further enrich our findings by incorporating views from complementor companies. We chose these complementors based on if it was necessary to extensively discuss the perspective of these firms to supplement or triangulate the information provided by the orchestrator about the overall alignment structure. Except for the Review Video case, we spoke with complementors in all cases. In the former case we did not gain direct access to the other partners but could retrieve extensive insights and internal documents such as emails or newsletters for publishers (Jick, 1979). Also, the Review Video represents an empirical pattern, which is also covered by the SME (Small and Medium-sized Enterprises) Factoring, Customized Relocation1 and Product Insurance cases, which are based on several partner interviews. We made detailed notes during all of the interviews, recorded and transcribed them in verbatim. Additionally, we sketched graphical representations of the ecosystems together with our respondents (Dattée et al., 2018). To further deepen our existing findings and disentangle eventual inconsistencies or misunderstandings, we conducted another round of interviews with the orchestrator firm and asked for additional information via email and short follow-up calls. Overall, we have 63 interviews, with a total of 2300 minutes, representing both strategic roles (e.g., CEO), and operative ones (e.g., project manager). Table 3 in the appendix gives an overview of our data sources per case.
<<Insert Table 3 around here>>
Data analysis 
We created individual cases as a foundation for the cross-case analysis (Yin, 2018) and searched for high-level themes in our interview transcripts that referred to the structure of the ecosystem (actors, positions, links, activities) as well as the key aspects that make alignment in ecosystems so specific. Please, refer to Figure 1 for an overview. We made use of drawings, tables, and other forms of visualisation (Miles & Huberman, 1994; Yin, 2018), and adopted an inclusive and open-coding approach (Strauss & Corbin, 1998) to gain an overview of our content and to detect patterns in our data more easily. For the same reasons, we paired cases in order to understand similarities and differences between the cases (Ozcan & Eisenhardt, 2009). On this basis, we developed first constructs in a recursive manner (Eisenhardt & Graebner, 2007). We highlighted the respective sentences in our transcripts, added the related codes (1st order concepts) as a comment and transferred the representative quote and its code in a MS Excel file. Sorting the cases by the respective quotes provided us a better overview of our 1st order concepts. On this basis we could build 2nd order themes and finally define the aggregate dimensions. Within the multitude of potential links amongst actors, our initial interviews hinted towards information exchange as being the most interesting one in our cases. Thus, when it comes to links amongst the actors, we were focusing on information exchange. Also, because it plays a crucial role for innovation (Barnett, 2008; Ocasio, 1997; Simon, 1997) and for the creation of innovative value propositions within ecosystems (Adner, 2007; Jacobides et al., 2018). Also, a focus on information has a long history within research on structures in general (Gavetti et al. 2007; Joseph & Gaba, 2020). This is why we considered that focus to be justifiable, not only based on our cases, but also from a theoretical standpoint. 
In the subsequent section, we integrated details from the cases as well as quotes from the respondents to show evidence for our findings. Thus grounded, we could observe three distinct patterns of how orchestrators are aligning the partners by using structures. We structure our subsequent findings section according to these three patterns and summarise those in Figure 2 at the beginning of the implications section. 
Emergent Findings and Cross-case Comparisons: How Orchestrators are Aligning Partners by Using Structures
Work smart not hard: The efficiency-driven approach
This approach seems to be obvious: In some cases, or stages of ecosystem development, the management of the ecosystem did not need much exchange amongst the actors. Accordingly, the orchestrators tried to set structures that minimised the coordination effort for all actors involved. For instance, in the Peer-to-peer Carsharing ecosystem and in the Customized Relocation2 case: 
 “So, what we're trying to do is actually meet each partner only twice a year. […] The less communication you have with the partners, the better […]." R4
In the Customized Relocation2 case, only two FTE (Full Time Equivalent) (out of 62 in total) were effectively responsible for managing the partners but still had the time to work on other tasks as well. This is also true in the Peer-to-peer Carsharing Case, where only two out of 18 employees deal with the tenants and lessors to run the ecosystem. 
On the downside, complementors are not able to process or receive information of the other complementors, which makes it difficult to share complex or extensive information needed to align different modules or to exchange information on opportunities for the future development of the ecosystem. 
“So, of course I try to convey the Big Picture, but logically that is difficult since we get together a few times a year only. They give me a lot of responsibility.” C1
Accordingly, this pattern of alignment structure is only used for running an ecosystem after the value proposition was in place or for ecosystems with a more simple value proposition that does not require extensive mutual adaption of modules. For instance, in the Peer-to-peer Carsharing ecosystem, after implementing a digital platform, the information exchange between actors was reduced to a minimum: 
"If everything works, the whole process runs across the platform. I only have direct contact with the other parties if something goes wrong or there are problems" C1
This is also true in the Customized Relocation2 case, where the orchestrator bundled all services from the actors regarding the actual move, cleaning, and the transport and sales process for furniture, as well as a free and tailor-made insurance service etc. on its platform, and hardly any information exchange between these individual actors was necessary. Thus, in these cases, the activities of the complementors are rather standardized and require little information exchange amongst the actors.
Typically, these cases exhibited supermodularity amongst actors offering similar or the same modules, which makes the actors more exchangeable and creating a setting of less dependencies amongst all actors involved. For instance in the Customized Relocation cases, there is a large bandwidth of moving and cleaning firms involved. This created an interesting setting of co-opetition between orchestrator and complementor, as shown in the Customized Relocation cases: Oftentimes, next to the official offers via the platform, the complementors tried to make additional offers directly to the customers to avoid paying fees to the orchestrator, which is obviously harmful for the orchestrator’s value capturing. Given the low dependency between orchestrator and actors, the latter could afford to do so. As a solution, the orchestrator developed an admin software for the moving and cleaning companies those firms could use to their benefit. However, it only worked for orders done via the platform, thus creating an incentive to play according to the rules. Same for the carsharing case, in which the orchestrator developed the “box” as well as the insurance that provided the technical and legal infrastructure for an efficient and safe lending process.
For the sake of efficiency, the orchestrators in these cases also tried to pre-define and structure the exchange with the other actors as much as possible. For instance, in the peer-to-peer Carsharing case, apart from the routinized contacts such as damage settlement or invoicing which require little attention, the exchange between the actors is minimized to rare but regular contact points such as yearly meetings with the garages or online contact with the car tenants and lessors every few months. In the Customized Relocation2 case, the orchestrator meets the other actors twice a year and eliminates spontaneous exchange as much as possible to manage the ecosystem as efficient as possible.
However, what happens if more information needs to be exchanged and difficult tasks need to be solved? We found two different approaches for that.   
The reason why orchestrators with strong contributions have more free time: The collaborative approach
The case of Autonomous Mobility serves as a good example of this structure. The five key actors meet regularly in the so-called Comité Opérationnel and openly discuss current or potential future ecosystem initiatives. The actors share all relevant information, as described by the head of the ecosystem initiative:
 “All partners always meet, and everybody knows every partner and everybody exchanges information with every other partner.” M1
Likewise, in the Digital Access case, in addition to communication where the orchestrator was involved, the other actors also communicate directly with each other, without the participation of the orchestrator, to align their modules. As the Chief Sales Officer states:
“So, they are communicating with each other and have also implemented parts of the value proposition without us being much involved.” A1
Another interesting example is Customized Relocation3. In contrast to Customized Relocation2, the orchestrator does not run the communication over its platform in cases that are not close to the actual move. Instead, the orchestrator passes the lead to another actors, which directly communicates and interacts with several other actors within the ecosystem. The CEO explains the important difference in the process as follows:
“And everything else that is not close to the move always runs directly with the partner in his standard process. The partner passes on any further suborders directly to other partners.” R3
This pattern is being used when the required amount of processed information is high, i.e., an intense exchange of information and knowledge needs to be exchanged amongst the actors. Also, the value propositions in all cases were quite complex and required intense co-specialisation. However, since the information does not have to pass through the orchestrator as a bottleneck, the orchestration, per se, requires less of the orchestrator’s FTE’s time as a respondent in the Autonomous Mobility case states:
“One and a half to a maximum of two FTE in our company were partly involved. It was very little for us, because the drone technology provider took over most of it.” (D3)
This is particularly true for the mutual adaption of complementary modules: Since complementors can exchange information directly, they do not need to involve the orchestrator if their input is not required. This leads to a highly intertwined and multilateral structure, in which everyone talks with everyone. In the Autonomous Mobility case, for instance, the partners assign employees to a product development team, which only involves those partners that are necessary for the task at hand. Therefore, the partners expect to exchange information extensively amongst themselves. In a structure in which all firms extensively and freely communicate with each other, the orchestrator cannot create a situation in which it withholds information from the ecosystem partners. In addition, since all partners are aware of any information within the ecosystem, as well as possible opportunities for future value propositions, any partner can extend the ecosystem or try to steer it in a specific direction. Thus, the orchestrator needs to have an inherently strong position within the ecosystem, based on a strong contribution, since otherwise it could easily be replaced or left behind in the case of an extension of the ecosystem. This is particularly true since all partners are bound together by the interest in the joint value proposition: Only if it becomes true, they will get a return on their investments. This mutual dependency is both the clue, sticking the partners together, as well as a potential threat: If one actor fails or leaves the ecosystem, it might be difficult to replace it. This is why the selection and alignment of all actors is key to the wellbeing of the ecosystem. On the other hand, not a single actor is a competitor to another one since all of them are joining the ecosystem to provide a specific module, the others would not be able to do so.
Accordingly, the orchestrators in the cases of Autonomous Mobility, Drone Delivery, Customized Relocation3, and Digital Access, which all have a strong contribution to the ecosystem and need an intense exchange of information, apply this structure. In the Digital Access case, the contribution of the orchestrator is a result of its technical expertise and the importance of its locking system, as the CEO points out:
“By doing the cloud-based locking system and management, we are relatively firmly anchored in a product that is rolled out.”A1
As for Customized Relocation3, we must consider it in relation to Customized Relocation2. The orchestrator’s platform in Customized Relocation2 facilitates exchange within the ecosystem for services close to the move (which occur in most cases). 
“If someone sits down and rebuild our platform, it wouldn't take him much longer than three quarters of a year to build it the way we built it. But I do not think that is of much use because digital market places […] are not copiable, but because they have user insights that other platforms or other market players do not have. And that becomes one of our strengths, the user insights, the data, the knowledge about the behaviour of the users.” R3
In the rarer cases that are not close to the move (i.e. Customized Relocation3), the other actors still receive lucrative leads. Partners receive these additional revenue sources (which are in addition to their normal business) from the orchestrator, whose actions are advantageous to the other actors, which ensures that the orchestrator retains their strong position in the ecosystem. A second source of a strong orchestrator contribution that we identified in our cases is the orchestrator firm’s indispensability or superiority in terms of resource equipment. For instance, the logistics company does not provide a central module for its ecosystem, but it provides necessary financial funds as well as important contacts to influential people. The Project Manager nicely explains this:
“[We] of course, built the whole case [and] provide a certain amount of cross-financing […] We can escalate quite well if necessary.” D3
Similarly, in the Autonomous Mobility case, the orchestrator provided financial means and important contacts, but also knowledge and experience, particularly with regard to public transportation processes. 
Regarding the timeliness of sharing information, we observed a similar logic in the efficiency-driven as well as in the collaborative approach cases. Whenever possible, the orchestrator sets a structure that allows for efficient information processing to optimise an efficient use of information capacity. For instance, in the Drone Delivery case, the orchestrator had a weekly exchange with another actor, as well as regular exchanges with the other partners within the ecosystem: 
“The exchange with the drone technology provider takes place weekly, the exchange with the regulators every few weeks, whenever the drone technology provider cannot get any further there. With the hospital, we exchange also every few weeks.” D3
However, it is sometimes necessary to have an additional and spontaneous exchange. Particularly when operational issues occurred, the different actors had more flexible contact via phone, email, or in person. Thus, sometimes they had to be spontaneous and were not able to merely rely on a structure that allows for efficient information processing. In our collaborative-approach cases, we therefore observed both spontaneous as well as standardises exchanges, depending on what was necessary. 
The reason why orchestrators with weaker contributions hamper information exchange: The bottleneck approach
The Customized Relocation1, Product Insurance, SME Factoring, and Review Video cases serve as good examples of bottleneck-approach structures. In these cases, the overall situation is very similar as with in the “collaborative approach” settings in terms of complexity and innovativeness of the value proposition, the resulting multilateral links, and the strong dependencies amongst all actors due to unique complementarities. In the case of Product Insurance, the orchestrator’s main task was the coordination of an established insurance company and a B2C (Business-to-Customer) corporation that produces physical products. For this purpose, extensive communication is necessary, which in this case runs completely via the orchestrator: 
“In the beginning there was someone from the insurer with us. He is still here now, but not so regularly anymore. The last three weeks we certainly had a daily status call with the B2C company”( I2)
It is similar in the Review Video Case, where the publishers require specific videos and information about how to optimize their video appearance for the end customers, and the community of video and product experts needs instructions and guidance from the video company. Same in the Customized Relocation case:
“The communication between the parties runs through us completely anyway […] The videos always end up with us first and we curate them in a certain way. And then we can match them with our B2B (Business-to-Business) partners“ V1
“We never sit down at the table with more than one partner. […] Although we compare our reports on the partners internally, we only send them bilaterally to the partners so that they cannot benchmark.” (R1)
Thus, the necessary information exchange is high but runs through the orchestrator as a bottleneck. Noticeably, in all the cases of this pattern, most of the orchestrator’s FTE (SME Factoring, Review Video, Customized Relocation1), or even all (Product Insurance), were involved in the communication with the other actors and used a significant portion of their capacity for this task. 
[bookmark: _Hlk56156015]“We manage the ecosystem strongly above us, and we want that, too. We want to try to sit like a spider in a web and keep the interactions between the others to a minimum […] We are the bottleneck in each other’s interactions, the puppet coordinator so to say. […] The coordination effort for us is relatively high, but it also gives us control.” (F1)
This also shows how the orchestrators set up a very centralised structure, with centrally coordinated activities of all actors and a merely bilateral information exchange – with the resulting coordination effort as a downside. A quote from the Review Video case clearly shows that issue as well: 
“We are currently five full-time employees and a few freelancers, but they work relatively hard. […] Communication with partners probably accounts for 70–80 percent of our time.” (V1)
Thus, an orchestrator only uses this approach if it is required to do so, i.e., it has an inherently weak position due to a weak contribution to the ecosystem. For instance, in the Product Insurance case, the orchestrator’s position is always precarious vis à vis the other partners. A quote from the COO (Chief Operations Officer) of the insurance intermediary about the openly expressed thoughts of a key partner illustrates this:
“One partner has already questioned why they pay us, because they could also do it by themselves.” (I2)
Thus, the orchestrator exerts more effort and prevents a free flow of information regarding the alignment of all modules. In other words, the orchestrator’s role as a bottleneck for the exchange of information results in the other actors being unable to see the big picture. This exclusive position regarding the exchange of information within an ecosystem of this approach, ensures some degree of indispensability for the orchestrator. For instance, FinTech has taken explicit care not to bring the different partners together, as its Head of Marketing states:
“We thought that we would not actually bring people together, because at the beginning we were much more afraid that they could do this business without us. […] we are in a weaker position than our partners” (F2)
Overall, all cases of this pattern are characterized by a flow of information that is somewhat higher and potentially originates from all the actors. Actors receive the information needed for the realization of the value proposition. However, from an orchestrator’s perspective, its role as a bottleneck means that its use of information capacity is not efficient since most employees are mainly occupied with the information exchange between complementors. Consequently, this approach puts the orchestrator into a structurally strong position resulting from its role as an information bottleneck. However, relationships amongst the actors are characterised by power games, withholding of information, and attempts to maintain their respective positions. This increases its effort to maintain overall communication, which is primarily bilateral between the orchestrator and other actors. 
Following this logic, we observed that, in terms of communication, the Review Video, Product Insurance and SME Factoring cases applied a very flexible structure. This means that meetings, calls, or other forms of local or distant exchange were not predefined in advance but rather occurred spontaneously when required. For instance, in the Product Insurance case, the orchestrating firm contacted the other actors at short notice, according to the COO. In the SME Factoring case, a similar pattern becomes apparent from the description of the Head of Marketing of the orchestrating firm:
“It's always been as needed. We have tried to keep regular things as little as possible.” (F2)
This approach allows the actors to flexibly attend to information that catches their attention, but it forces the orchestrator to use its information capacity in a less efficient way. 
“This is one of the plus points that we can offer, that you have a personal contact person with us, that we always answer, are reachable, help and respond to people. […] Sometimes we have fifty internal or external meetings a week, external emails. And I am now at about seventy to a hundred emails a day, which I get and write a few dozen to partners myself.” (V1)
Discussion of our findings in the light of both theory and practice of ecosystem management
The findings presented in the previous sections are summarised in Figure 2 and yield several findings, which we would like to discuss from the perspective of both managerial practice and theory. Figure 2 shows the key characteristics of ecosystems, which will also serve as a structure for this section. 
<<Insert Figure 2 around here>>
Ecosystem dynamics
Ecosystems are static rather than dynamic (Moore, 1993). Thus, we can expect and observe that our structural approaches change over time. The cases of Customized Relocation show that, even within the same ecosystem, firms can switch between the efficiency-driven and the bottleneck approach. Or between the first and the collaborative approach. Such change can happen over time, for instance if value propositions change (e.g., from simple to complex or vice-versa) or if the objectives of ecosystem alignment alter (e.g., from intense information exchange to efficiency). Especially the Car Sharing case show the dynamic changes over time: Once the solution was in place, the reduced coordination effort and call for efficient scaling caused a switch from the collaborative to the efficiency-driven approach. 
However, our cases show limitations of such dynamics: If an orchestrator chooses the collaborative approach and allows free communication between all parties, a structural separation of the partners as in the bottleneck approach is no longer possible – once the partners understand the big picture and are in contact with each other, arguably, it would be practically impossible for the orchestrator to act as a bottleneck. Managers must therefore pay attention to which pattern they choose.  
Specific hierarchical setting within ecosystems, co-opetition and dependency amongst actors, and the role of information exchange in this regard
We show that the contribution of the orchestrator determines the approach being used: If the orchestrator provides only a weak contribution, it will set a structure that avoids exchange and connection amongst the partners involved. Thus, the orchestrator makes itself a bottleneck for information to secure its position. Conversely, if the orchestrator provides a strong contribution to the ecosystem, it can allow free exchange of information and connection amongst all partners involved. This finding leads to two key implications: 
First, the contribution of the orchestrator determines the amount of information and knowledge being shared within the ecosystem. From a managerial perspective, this leads to a surprising implication: Complementor firms being interested in having an influence on the development of the ecosystem or learning from the other partners need to join an ecosystem led by an orchestrator providing a strong contribution! 
From a theoretical perspective, prior works on ecosystems, such as Brusoni & Prencipe (2013) and Frankort (2013), analysed how knowledge sharing affects the strength of inter-firm relationships and, thus, the development of the ecosystem. However, “the mechanisms of how hub firms manage knowledge mobility have rarely been studied (for exceptions, see Azzam et al. (2017) or Pellinen et al. (2012)) and empirical support remains limited even within these studies” (Jacobides et al., 2018, p. 2257). We show that the exchange of knowledge and information amongst partners in an ecosystem is significantly determined by the orchestrator’s contribution. 
This, also, points towards a significant difference between the logic of ecosystems as a subset of alliances (Jacobides et al., 2018, p. 2257) and the findings of the network and the alliance literature. The latter primarily uses the perspective of information and knowledge exchange for such constructs (e.g., Powell et al., 1996; 98; McEvily & Zaheer, 1999; Muthusamy & White, 2005; Ahuja, 2000). Accordingly, several studies have shown that knowledge building and transfer is of fundamental importance for the success of alliances (Sammarra & Biggiero, 2008; Doz, 1996; Khanna et al., 1998; Dussauge et al., 2000). In this vein, ecosystems being led by an orchestrator with a strong contribution can serve similar purposes in terms of knowledge transfer and learning between actors involved as alliances or networks. However, this does not apply to ecosystems with orchestrators providing less significant contributions, in which exchange of knowledge and information is limited by the bottleneck structure the orchestrator is likely to use. 
In this vein, we are also extending the previous finding of Lingens et al. (2021). They found that the knowledge and network of the initial orchestrator determines to which extent other actors take over orchestration roles as well. However, we can assume that such multi-orchestrators need extensive exchange of information amongst each other, which, according to our findings, is only reasonable if the initial orchestrators provide a strong contribution to the ecosystem. Thus, knowledge and network alone does not seem to be sufficient, the orchestrators also need a strong contribution to form multi-orchestrator ecosystems. 
Coordination effort
As a second implication, our findings introduce another surprising notion: That ecosystem orchestrators need to invest more effort into managing the ecosystem when they provide a weaker contribution. The weaker the position of the orchestrator, the more it will try to be the bottleneck for information and knowledge. But this structure is inefficient: The orchestrator is always involved in the exchange of knowledge and information between actors, acting as a messenger between the parties involved. A direct exchange between the partners would be way more efficient, as our cases related to the collaborative approach demonstrate. This is an important finding, and not just for corporations setting-up ecosystem initiatives. It might also be crucial for smaller corporations or start-ups and their success as orchestrators, since these firms are often dealing with a lack of resources and manpower. Thus, the less manpower an orchestrator intends to invest, the more it needs a strong contribution to the ecosystem!
Conclusion, Limitations, and Future Research
This paper started with the question of how orchestrators can align the ecosystem partners towards the joint value proposition by using inter-organisational structures. In the literature section, we showed the key elements of such structures as well as the key characteristics that make alignment in an ecosystem setting so special. These, also, serve as the structure for the preceding discussion section. Based on our empirical analysis, we managed to contribute to these crucial aspects within ecosystem management and shed light on several unanswered questions. We were doing so in showing three distinct approaches on structural alignment and how these contribute to ecosystem dynamics, hierarchy, co-opeetition, and dependency of actors within ecosystems as well as the influence on effort of orchestration. However, our findings are also opening-up on some new aspects and leave some questions still unaanswered. 
[bookmark: _Hlk57106781]In this vein, we touched on the dynamics within ecosystems and how the different approaches for structural alignment can be set-up in the light of these dynamics: We found that the different approaches do allow for switching from certain approaches to another, others are stable in the short term (e.g., firms cannot change from the the collaborative approach to the bottleneck approach). Thus, managers need to decide which approach to go for given that path-dependency. However, whilst our approaches might cover many different situations that might occur in the course of an ecosystem development, they do not cover massive transitions over time, for instance from an ecosystem to a supply chain. This raises relevant questions for research, as ecosystems are dynamic rather than static over time (Moore, 1993; Aarikka-Stenroos & Ritala, 2017; Thomas & Autio, 2014). Thus, what happens if the ecosystems are being transformed over time into a supply chain? These intriguing questions need to be answered by longitudinal studies that look at the development of ecosystems over a very long time and find out, whether these approaches are also suitable given such significant changes or whether firms need to change them. And if so, how to manage that transition? 
Also, we came up with the finding that orchestrators with a strong contribution to the ecosystem allow for free flow of information amongst actors. Thus, we can expect ecosystems being led by orchestrators with strong contributions to be more innovative than those being led by orchestrators with weak contributions! In the first setting, all firms involved are exposed to all relevant information and can acquire knowledge related to the ecosystem's activities. Such setting increases the likelihood of them noticing and acting upon opportunities for innovation, since exposure to information, knowledge, and opportunities is a pre-condition for innovation (Barnett, 2008; Simon, 1997; Ocasio, 1997). However, the qualitative nature and scope of our paper makes it difficult to prove that aspect – we would like to, thus, encourage future research on that topic. 
And both aspects shed light on the management of the actors within the ecosystem by the orchestrator. Although several authors have considered the steering of the partners by the orchestrator to be a key characteristic of ecosystems (e.g. Baldwin, 2012; Brusoni & Prencipe, 2013), this aspect is still not sufficiently understood (Jacobides et al., 2018). We hope that our paper contributes to a better understanding of this crucial aspect and encourages future research along these lines. 
Finally, our paper is not without the typical limitations of any qualitative, empirical, research that call for future studies validating our findings with quantitative research methods.
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