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A B S T R A C T   

New focal firms are increasingly building new ecosystems to sustain their competitive advantage. However, the 
mortality rate of these ecosystems is high, particularly in their nascent stages, due to the fact that new focal firms 
lack a holistic, in-depth understanding of ecosystems’ systemic, dynamic, and complex nature. To enhance un-
derstanding in this domain, a metatheoretical-level knowledge of the conceptual boundaries of ecosystems, that is, 
the aggregation of ecosystems’ key features, is required. By systematically reviewing and synthesizing 84 articles, 
the present study developed a theoretical framework indicating that the coherence of the nine key lower-order 
features of ecosystems can be aggregated into three higher-order dimensions: roles (self-organization, non- 
linearity, shared vision), structures (complementarity, modularity, coupling) and processes (emergence, co- 
opetition, co-evolution). These higher-order dimensions exhibit temporal differences across the ecosystem 
development process. Overall, this study provides a comprehensive and general framework of the aggregated 
conceptual boundaries of ecosystems that highlights the basic guiding principles of any ecosystem approach 
within the field of innovation management. It can thereby contribute to ongoing debates pertaining to the dif-
ferences between innovation and business ecosystems as well as allowing for an explanation of the differences in 
the developmental stages of ecosystems, from birth to maturity.   

1. Introduction 

Successful ecosystems can be defined as a set of perfectly integrated 
value contributors that engender new innovative offerings for modern 
society (Adner, 2006, 2012), and, in turn, constitute an important source 
of competitive advantage for industrial firms. Ecosystem models 
demonstrate that contemporary industrial firms’ strategies shift to focus 
on value co-creation and co-capture with cross-sector actors beyond the 
individual firm level (Letaifa, 2014; Zhang & Williamson, 2021). For this 
reason, in recent years, there has been an observed tendency for many 
new industrial firms qua focal actors (hereafter referred to as new focal 
firms) to ambitiously initiate and build their own ecosystems (Dattée, 
Alexy, & Autio, 2018; de Vasconcelos Gomes, Facin, Salerno, & Ikenami, 
2018; Hannah & Eisenhardt, 2018; Oskam, Bossink, & de Man, 2020; 
Pekkarinen, Tuisku, Hennala, & Melkas, 2019). Typically, Zoox’s 

autonomous robotaxi ecosystem, Better Place’s full electric car 
ecosystem, DJI’s domestic drone ecosystem, and Airbnb’s online 
housing-rental ecosystem all testify to how new focal firms—either 
corporate-sponsored (e.g., Zoox is backed by Amazon) or independently 
founded by entrepreneurs (Zahra & Nambisan, 2012)—can only develop 
innovative products or services from the beginning to the end via a wide 
range of value complementors. In so doing, these new focal firms are 
able to obtain ecosystem-specific advantages (Li, Chen, Yi, Mao, & Liao, 
2019). 

Despite the benefits, there is increasing evidence that this group of 
new focal firms has suffered a high rate of ecosystem mortality (cf. Furr 
& Shipilov, 2018), as most new focal firms have little ecosystem man-
agement experience. Consequently, it is difficult for new focal firms to 
choose the right ecosystem approach from the outset. In the innovation 
management context, there are two general approaches to ecosystems: 
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business ecosystems and innovation ecosystems. Although both ap-
proaches focus on yielding novel value, the former emphasizes value co- 
capture, while the latter focuses on value co-creation (e.g., Letaifa, 
2014; Zhang & Williamson, 2021). Adopting either of these approaches 
might lead new focal firms to ultimately create low-performing eco-
systems, insofar as sustainable ecosystems tend to be characterized by 
the dynamic balance between value co-creation and co-capture (see 
Hannah & Eisenhardt, 2018). 

Moreover, as observed by Pidun et al. (2020, p. 1), “designing an 
ecosystem is more like developing a whole residential district: more 
complex, more players to coordinate, more layers of interaction and 
unintended emergent outcomes”. This underscores how new focal firms 
face even greater challenges in developing effective strategies for 
optimal ecosystem performance when their ecosystems are in their 
nascent stage as opposed to their mature stage (Dedehayir, Mäkinen, & 
Ortt, 2018; Lu, Rong, You, & Shi, 2014). Therefore, it is vital for new 
focal firms to develop a holistic, in-depth understanding of ecosystems’ 
systemic, dynamic, and complex nature, which derive from ecosystems’ 
key features (Jacobides, Cennamo, & Gawer, 2018; Li et al., 2019; 
Shipilov & Gawer, 2020), to reduce the high mortality rate for their 
emergent ecosystems. New focal firms must develop a better grasp of 
ecosystems’ key features, so that they can enhance their ability to build 
the strategic but demanding ‘residential districts’ of their ecosystems. 

In this study, we refer to ecosystems’ key features and the in-
teractions between them as the conceptual boundaries of ecosystems. 
Scholars have hitherto devoted extensive attention to identifying which 
key features (e.g., non-linearity, shared vision, modularity, co- 
evolution, and co-opetition) must be included in the conceptual 
boundaries of ecosystems (e.g., Autio & Thomas, 2014; Iansiti & Levien, 
2004b; Letaifa, 2014; Li, 2009; Nambisan & Baron, 2013; Pidun, Reeves, 
& Schuessler, 2020). The features that are regarded as being key or 
fundamental to ecosystems are those that, if they were to be overlooked, 
would result in a lack of understanding of the overall complex process in 
terms of how an ecosystem produces novel value. Ontologically, the 
totality of these key features points towards ‘the nature of reality’ insofar 
as they pertain to both what ecosystems are and what they are not 
(Phillips & Ritala, 2019). From an epistemological perspective, both the 
key features and the interrelationships between them serve as an expe-
dient, conceptual tool through which to distinguish ecosystems from 
other similar phenomena, such as strategic networks, strategic alliances, 
and supply/value chains (Adner, 2017; Kapoor, 2018; Shipilov & Gawer, 
2020). 

Despite the progress made by previous scholars, the current under-
standing of the conceptual boundaries of ecosystems remains problem-
atic. First, although scholars have demonstrated that non-linearity, 
shared vision, modularity, co-evolution, and co-opetition are ecosys-
tems’ key features, the structural interrelationships between these key 
features remain unclear, thus leading to inconsistencies when inter-
preting ecosystems’ conceptual boundaries. Second, little is known 
about temporal variances in ecosystems’ conceptual boundaries. To 
some extent, the steady growth in dynamism and complexity occurs in 
parallel with temporal variances in ecosystems’ key features. For 
instance, ‘modularity’—which refers to the extent of integration vis- 
à-vis various complementors’ customized contributions to the final 
innovation—has a different variance within nascent (low) and mature 
(high) ecosystems (Jacobides et al., 2018). This suggests that the tem-
poral behaviour of ecosystems can be adequately explained if ecosys-
tems’ conceptual boundaries are mapped. 

The aforementioned two limitations lead to the following research 
question: What are the aggregated conceptual boundaries of ecosystems? To 
answer it, we developed a theoretical framework that highlights nine 
lower-order key features of ecosystems, which can be aggregated into 
three higher-order dimensions: roles (self-organization, non-linearity, 
shared vision), structures (complementarity, modularity, coupling) and 
processes (emergence, co-opetition, co-evolution). These three di-
mensions also exhibit complex, temporal interactions, which explain 

differences in the lifecycle stages of ecosystems. 
Our work contributes to ecosystem literature in three respects. First, 

our proposed aggregated conceptual framework of ecosystems’ bound-
aries, which highlights three higher-order dimensions of ecosystems, 
constitutes an explicit response to recent calls for a metatheoretical 
conceptualization of ecosystems (Granstrand & Holgersson, 2020; 
Phillips & Ritala, 2019; Thomas & Autio, 2020). Second, by highlighting 
the coherent structural aggregation within the three dimensions, our 
theoretical model contributes to the current debate on the conceptual 
proximity between innovation ecosystems and business ecosystems. 
Specifically, our work suggests that scholars should be explicit about the 
focal areas of their research by considering the structural aggregation of 
the conceptual boundaries of ecosystems. Our third contribution per-
tains to the temporal aspect of the aggregated conceptual boundaries of 
ecosystems. This draws the attention of ecosystem researchers to tem-
poral differences between the three dimensions and their underlying key 
features, thereby enhancing scholars’ and practitioners’ understanding 
regarding the actual boundaries of ecosystems. Finally, our work pro-
vides new focal firms with potential practical guiding principles through 
which to secure a sustainable competitive advantage by creating suc-
cessful ecosystems. 

2. Theoretical background 

Since the concept of ecosystems has garnered considerable theoret-
ical and practical enthusiasm in the past five years (Bogers, Sims, & 
West, 2019), there is a consensus among innovation management 
scholars concerning the uniqueness of ecosystems as a distinct type of 
multi-agent phenomenon (Dougherty & Dunne, 2011; Williamson & De 
Meyer, 2012). This consensus centres on three prominent aspects. (1) An 
ecosystem includes various ‘uncommon’ cross-industry/institutional 
actors that are brought together under common innovation goals (Furr 
& Shipilov, 2018). (2) The interactions of these actors are not subject to 
formal power but rather are complex and cannot be simply decomposed 
into singular direct or indirect ties (Adner, 2017). (3) The systemic 
performance of an ecosystem is both dependent on and affects the per-
formance of individual actors. A virtuous circle between these two 
different but intimately related levels of performance fosters the sus-
tainability of ecosystems (Rong & Shi, 2014). Overall, ecosystems are 
systemic, complex, and dynamic. Researchers have stressed the impor-
tance of innovative firms devoting serious consideration to ecosystems’ 
key features, upon which they can implement effective ecosystem- 
specific strategies to obtain competitive advantages, both through and 
within ecosystems (Oh, Phillips, Park, & Lee, 2016; Ritala & Almpano-
poulou, 2017). 

2.1. Current understanding of the conceptual boundaries of ecosystems 

“In order to be recognisable as such, a system must be bounded in 
some way" (Cilliers, 2001, p. 140). This study defines the conceptual 
boundaries of ecosystems as both a number of key features and the 
aggregated interrelationships between them that a general ecosystem of 
interest possesses. The basic premise is that the focused conceptual 
boundaries comprise the combination of key features that allow for the 
distinction—at least conceptually—of both what does and does not 
constitute the essential definition of an ecosystem (Autio & Thomas, 
2014; Cilliers, 2001; Gibbert & Välikangas, 2004). These features are 
key for the simple reason that if one were to overlook any of them, then 
the process of how ecosystems produce novel value to end-users would 
not be fully ascertainable. Note that both the notion of and importance 
placed on the conceptual boundaries of ecosystems have been addressed 
previously by other scholars, using a variety of terms, including ‘dif-
ferentiators’ (Oh et al., 2016), ‘conceptual underpinnings’ (Ritala & 
Almpanopoulou, 2017), ‘key invariants’ (Scaringella & Radziwon, 
2018) and ‘theoretical primers’ (Jacobides et al., 2018). 

Most studies have hitherto focused on single key features of 
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ecosystems’ conceptual boundaries, including non-linearity (Adner, 
2017), shared vision (Russo-Spena, Tregua, Amitrano, & Bifulco, 2020), 
modularity (Jacobides et al., 2018), co-evolution (Basole, 2009; Luo, 
2018), and co-opetition (Basole, Park, & Barnett, 2015). These studies 
acknowledge that ecosystems are clearly self-standing concepts (Ritala 
& Almpanopoulou, 2017), distinct multi-agent paradigms of value co- 
creation (Kapoor, 2018), and layered within the environment of a 
broader societal system (Aarikka-Stenroos & Ritala, 2017). However, 
the attention paid to partial key features of the conceptual boundaries of 
ecosystems has also led to contradictory conclusions concerning issues, 
such as whether the governance of an ecosystem does or does not require 
orchestration by focal actors (Autio & Thomas, 2014; Leten, Vanha-
verbeke, Roijakkers, Clerix, & Van Helleputte, 2013; Oskam et al., 2020; 
Zahra & Nambisan, 2012). 

Some scholars have listed a relatively wide range of key features in 
the conceptual boundaries of ecosystems. For example, Li (2009, p. 380) 
describes ecosystems as “having three major characteristics: symbiosis, 
platform, and co-evolution”. Similarly, Autio and Thomas (2014) pro-
pose that the conceptual underpinnings of an ecosystem comprise three 
key features: shared assets, a complex-value process, and non-linearity. 
Nambisan and Baron (2013) identify actor interdependency, shared 
goals, and complementarity as key features of ecosystems. Despite the 
proliferation of such lists, inconsistent accounts of the specific key fea-
tures in conceptual boundaries prevail in these studies. Furthermore, 
there is a relative dearth of knowledge about the distinctiveness of these 
key features, let alone any insights into their theoretical interrelation-
ships. This is unfortunate, given that coherent interrelationships are of 
paramount importance for the assessment of clear, researchable con-
cepts (Suddaby, 2010). To mitigate ‘boundary elasticity’ (Thomas & 
Autio, 2020) and establish ‘system-level theoretical principles’ (Ritala & 

Gustafsson, 2018), further research is needed to gain an aggregated 
understanding of ecosystems’ conceptual boundaries. 

2.2. Aggregation in the conceptual boundaries of ecosystems 

In this study, ‘aggregation’ refers to an abstraction process “which 
allows a relationship between named objects to be thought of as a 
(higher-level) named object” (Smith & Smith, 1977, p. 406). This defi-
nition builds on extant theories in two respects. In management research 
methods literature, aggregation is used to process lower-level data. 
Researchers rely on statistical meta-analyses to consider the totality of 
relevant empirical evidence related to several focused constructs (i.e., “X 
leads to outcome Y"), thereby summarizing an overall net effect (Rous-
seau, Manning, & Denyer, 2008). In a bottom-up manner, researchers 
usually use data processing techniques to shift their data focus from one 
(individual) level to the next (team) level. Such crossing-level operations 
produce better deductions at the higher level (Strutzenberger & Ambos, 
2014). Within conceptual model construction literature, the epitomical 
aim of aggregation is to simplify the expression of complex relation-
ships. As Tee (2020, p. 16-17) summarizes, “the process of abstraction- 
as-aggregation plays a constructive role in the construction of the target 
phenomenon, in the way that the lower-level details are abstracted away 
from and aggregated into the model via a higher-level composite 
element”. In this regard, our definition of aggregation reflects two basic 
principles expressed in prior theories, namely, that the process involves 
(1) synthesizing ‘named objects’ (principle from management research 
methods) and, importantly, (2) presenting higher-level objects with 
‘conceptual innovations’ (principle from conceptual model construction 
literature). 

The aggregated conceptual boundaries of ecosystems are critical to 

Fig. 1. Three boundary issues in ecosystems literature (Source: authors). 
Note: (1) Grey symbols at the top level represent ecosystems’ key features. They are composed as ecosystems’ conceptual boundary. (2) At the middle level, the figure 
of “business ecosystem” follows Moore (1996, p. 27), while “innovation ecosystem” follows Adner and Kapoor (2010, p. 309). The Moore’s model presents a “core 
(the darkest circle) - extended (less darkest circle)- peripheral” configuration, where focal actors (the white circle) are centers and non-focal actors (white circles and 
rectangles) are positioned around focal actors. Non-focal actors get closer to the ecosystem’s core if their contributions are more direct. The Adner and Kapoor’s 
model presents a “value chain” configuration, where focal actors (the biggest white circle) orchestrate value contributions of up-stream complementors (white 
rectangles in sizes) and down-stream components (white circles in sizes). Such two configurations point to the categorical boundary of ecosystems. (3) At the bottom 
level, the figure represents real-world ecosystems, where within-ecosystem actors (white circles and rectangles) interact nonlinearly (solid double-sided arrows), as a 
result of which they share same visions (the overall grey circle). Actors (white triangles) external to ecosystems do not have same ecosystem visions. They are 
therefore connected loosely with within-ecosystem actors (dotted double-sided arrows). However, external actors go across the real boundary (the dotted outline) 
and enter into ecosystems when necessary. 
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the theory of ecosystems for two important reasons. First, as depicted in 
Fig. 1, aggregated conceptual boundaries of ecosystems aid our under-
standing of why two seminal ecosystem approaches emphasize different 
value processes despite sharing the same key features. Thus, the cate-
gorical boundaries of ecosystem approaches become clear. Second, 
aggregated conceptual boundaries of ecosystems have implications for 
scholars searching for system-level knowledge of ecosystems using 
empirical data. Hence, the actual boundary issue (at a more specific 
level) can be addressed properly. We elaborate our rationales as follows. 

First, the clarified aggregated conceptual boundaries of ecosystems 
can help researchers demarcate the archetypal categorical boundaries of 
ecosystems. In this study, categorical boundaries comprise those ele-
ments that allow for the conceptual differentiation of one ecosystem 
approach from others (the middle layer in Fig. 1). The extant literature is 
ambiguous concerning the conceptual proximity between business 
ecosystems and innovation ecosystems. According to one prominent 
strand of literature, innovation ecosystems emphasize the co-creation of 
value and collaboration between participants in an ecosystem, whereas 
business ecosystems value co-capture and competition (e.g., Aarikka- 
Stenroos & Ritala, 2017; Clarysse, Wright, Bruneel, & Mahajan, 2014; de 
Vasconcelos Gomes, Salerno, Phaal, & Probert, 2018; Jacobides et al., 
2018; Ritala, Agouridas, Assimakopoulos, & Gies, 2013). These dis-
tinctions are problematic, given that the co-creation of value is ulti-
mately intended to co-capture value, even though the fairness of value 
capture among actors in an ecosystem is what determines the likelihood 
that all value contributors will co-evolve towards subsequent rounds of 
activities aimed at the co-creation of value, thus providing a salient 
indicator of productive ecosystems (Adner, 2017; Leten et al., 2013; 
Zhang & Williamson, 2021). For Granstrand and Holgersson (2020), 
such a strict demarcation between innovation and business ecosystems 
eschews conceptual clarity for simplicity’s sake. Following this, we 
propose that clarifying the conceptual boundaries of ecosystems might 
provide more nuanced insight into why two types of ecosystems share 
the same key features but differ in terms of the emphasis they place on 
value processes. 

Second, the actual boundary issue (the bottom layer in Fig. 1) con-
cerns how to locate the boundaries that can best “identify the perimeter 
and constituent parts of the ecosystem” (Battistella, Colucci, De Toni, & 
Nonino, 2013, p. 1197), thereby generating system-level knowledge into 
both the governance and growth of ecosystems. Although important to 
research, the manifold operationalizations of ecosystems’ actual 
boundaries are problematic. Based on a range of methods (e.g., surveys, 
experiments, and agent-based modelling), an insightful body of litera-
ture selects either merger and acquisition activities (Li, 2009), related 
patents (Basole et al., 2015), technological modularity (Kolloch & Del-
lermann, 2018), actors’ perceptions of the shared visions (Ghazinoory, 
Sarkissian, Farhanchi, & Saghafi, 2020; Pekkarinen et al., 2019), or 
digital platforms (Tiwana, 2015) as proxies for the delineation of actual 
boundaries. These studies assume both that the boundaries are relatively 
stable and that the dynamic interactions between actors are linked to 
certainties (Phillips & Srai, 2018). This runs counter to the dynamic 
understanding of ecosystems in the nascent stages, when the frequent 
entrance, exit, and role transitions of participants render the actual 
boundaries of the ecosystem relatively unpredictable (Dedehayir et al., 
2018). In a reductionist approach, some researchers view research 
boundaries as involving ‘minimum viable’ actors (Adner, 2012; Adner & 
Kapoor, 2010; Kapoor & Lee, 2013). Such choices nevertheless restrict 
these authors from capturing systemic information regarding the 
complexity and dynamics of ecosystems (Autio & Thomas, 2014; Bat-
tistella et al., 2013). Clarifying conceptual boundaries of ecosystems 
could thus help researchers be explicit about their research boundary 
choices and, more importantly, inform them about the extent to which 
their research findings can be generalized and applied (Bogers et al., 
2019). 

3. Research methodology 

Our research question (i.e., a ‘what’ question) demands collective 
insight via theoretical synthesis. To answer this question, we developed 
a coherent theoretical framework. One advantage of a theoretical syn-
thesis is that it produces a new, higher-order understanding by seeking 
to integrate fragmented scholarly wisdom on the conceptual boundaries 
of ecosystems into a manageable whole (Cornelissen, 2017; Rousseau 
et al., 2008). Based on recent suggestions by Jaakkola (2020), our syn-
thesis involved three phases: (1) conducting a systematic literature re-
view of relevant articles on ecosystems; (2) extracting and grouping 
clear, specific claims concerning the key features of ecosystems from 
these articles; and (3) inductively forming an integrated view of the 
aggregation of conceptual boundaries of ecosystems by building on the 
compatible relationships between the key features of ecosystems. 

3.1. Selection of relevant articles 

Following systematic literature-review guidelines (Boell & Cecez- 
Kecmanovic, 2015; Rojon, Okupe, & McDowall, 2021; Tranfield, 
Denyer, & Smart, 2003), we identified 171 ecosystem publications in a 
four-year longitudinal process (details are provided in Fig. 2), which 
consisted of five review stages, key operations, and the results of each 
stage. Searching for and collecting literature-based data in a longitudi-
nal process is well suited to our research setting and purpose. First, as 
recommended by Briner et al. (2009, p. 28), to have sufficient evidence 
on constantly developing objects (in our case, evidence on ecosystems’ 
key features), “[r]ather than tackling this [emerging] topic with a single 
overarching review, it would be more effective to conduct several sys-
tematic reviews”. Ecosystems are an emerging concept within academia, 
evidenced by the fact that there has been an exponential increase in 
related publications since 2017 (cf. Bogers et al., 2019). In this regard, 
the literature collected during the first systematic literature review 
(December 2016) served as the basis for a tentative theoretical frame-
work. The literature from the second systematic literature review 
(January 2020) served to justify, complement, or extend the constructed 
theoretical framework so that our knowledge on ecosystems’ conceptual 
boundaries became more consolidated. Second, between the two sys-
tematic literature reviews (2017–2020), we kept up-to-date in terms of 
enhancing the relevance of our search with respect to the surface, scope, 
and frequency of relevant evidence on our research question. This 
strategy helped to overcome the limitations of conventional one-time 
literature reviews, which invariably sacrifice effectiveness for effi-
ciency in order to identify data within a given time frame (Greenhalgh & 
Peacock, 2005). This strategy is in accordance with the peer-reviewed 
work of Mariano and Awazu (2016). 

Several measures were applied to guarantee the reliability and val-
idity of the data (Boell & Cecez-Kecmanovic, 2015). Regarding data 
reliability, we examined 16 literature reviews published in various 
journals (see Appendix B), where the appendices and open-access online 
supplements about ecosystem literature facilitated cross-checking of the 
identified publications. We further relied on seminal works on ecosys-
tems (see the bibliometric results in de Vasconcelos Gomes, Salerno, 
et al., 2018) to identify where and by whom these seminal works have 
been cited (Greenhalgh & Peacock, 2005). This allowed for the deter-
mination of whether the extracted publications were published between 
1993 and 2020. To avoid bias in the selection of target articles, we 
invited two senior researchers and two PhD candidates who specialize in 
ecosystems to review our selection for both completeness and precision. 

3.2. Content analysis 

Given the fragmented nature of extant knowledge in this area, we 
utilized an inductive content analysis approach (Duriau, Reger, & 
Pfarrer, 2007; Potter & Levine-Donnerstein, 1999; Short & Palmer, 
2008). To extract key features from the textual data, we followed the 
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Fig. 2. Process of selection of relevant articles. 
Note: a = “ecosystems” is used to refer to widely-used ecosystem approaches within an innovation management context, including business ecosystems (Iansiti & Levien, 2004a; Moore, 1996) and innovation ecosystems 
(Adner, 2006). Moreover, three subsequent derivations from these two seminal concepts, namely (digital) platform ecosystems (Gawer & Cusumano, 2014), digital business ecosystems (Corallo, Passiante & Prencipe, 
2007), and open innovation ecosystems (Rohrbeck, Hölzle & Gemünden, 2009) are also considered, while knowledge ecosystems (Clarysse et al., 2014; van der Borgh, Cloodt, & Romme, 2012), entrepreneurial (or 
entrepreneurship/start-up) ecosystems (Stam, 2015) and service ecosystems (Vargo, Wieland, & Akaka, 2015) are not included, because they have different research foci as well as different system-level outputs (cf. 
Thomas & Autio, 2020). b = The rationales for each inclusion and exclusion criteria are specified in Appendix A; c = two book chapters Autio and Thomas (2014) and Thomas and Autio (2020); d = see all selected 
publications in Appendix B. 
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model of ‘human-scored approaches’, where researchers intentionally 
develop coding units. Our coding units were narratives (e.g., sentences) 
that explicitly mentioned key features of ecosystems (e.g., features, 
characteristics, traits, particularity, distinction, peculiarity, property, 
primacy, cornerstone, pillars, difference, builds on, differentiates with, 
key tenets, or key logic). Our focus in this study is on manifest (as 
opposed to latent) narratives, which are regarded as objective in nature, 
thereby enhancing the reliability of our results without excessive per-
sonal interpretation (Short & Palmer, 2008). Our exhaustive review of 
the 171 papers produced 172 key features that were extracted from 
specific sentences or paragraphs in 84 publications (see the emphasis in 
Appendix B). 

3.3. Inductive classification 

The final effort was to inductively develop these 172 key features 
into categories. As the upper side of Fig. 3 shows, steps ① to ③ relate to 
the process of mathematically grouping 172 features into 13 categories. 
Applying screening actions, we identified those same quotes that were 
counted more than five (step ①) and three (step ②) times as possible 
categories. Using “five” and “three” times as the benchmark for a 
discrete category during each step was based on the median value of the 
frequency that similar codes were counted. We then supplemented the 
identified categories with semantically similar key features or integra-
tive meanings. Based on the above, we labelled all 13 categories using 
the most representative term. 

As the bottom side of Fig. 3 shows, steps ④ to ⑥ relate to the process 
of theoretically merging 13 categories into ten viable ones (the full set is 
provided in Appendix C). Relying on the ecosystem literature (Dede-
hayir et al., 2018), we confirmed that all nine categories are discussed in 
the first and second literature reviews and ensured that each category 
was grounded in empirical findings. Only after we felt absolutely 
confident in validity, reliability, and verifiability of nine identified cat-
egories, we ceased the inductive process and undertook further aggre-
gation analysis. 

4. Towards a theoretical framework of aggregated conceptual 
boundaries of ecosystems 

According to our interpretative analysis, the aggregated conceptual 

boundaries of ecosystems are reflected in two typical ways: (1) all nine 
key features are abstracted into three dimensions: roles, structures, and 
processes (see Table 1); (2) in addition, the aggregated three dimensions 
as a whole take on different appearances across the various stages of an 
ecosystem’s development, from birth to maturity. Fig. 4 presents our 
proposed framework of aggregated conceptual boundaries of ecosys-
tems, which is explicated in greater detail below. 

4.1. Aggregating nine lower-order key features into higher-order 
dimensions: roles, structures, and processes 

By conducting a content analysis, we abstracted nine key features of 
ecosystems from the ecosystem literature, and aggregated them into 
three dimensions (Table 1). The ‘roles’ dimension includes three key 
features: self-organization, non-linearity, and shared vision, thus indi-
cating that the formation of a shared vision within an ecosystem depends 
on the individual ecosystem actors, which are self-organized and 
interact in a non-linear manner. These three key features are aggregated 
into the roles dimension, insofar as they inform how various ecosystem 
actors come into being in the first place. Next, the ‘structures’ dimension 
comprises three key features: complementarity, modularity, and 
coupling. Here, actor complementarity is understood as the basis for the 
modularity and coupling condition of an ecosystem. These three key 
features are aggregated into the structure dimension, in that they 
collectively define how ecosystem actors coordinate to co-create value. 
Finally, the ‘processes’ dimension comprises emergence, co-opetition, 
and co-evolution. The ability of ecosystem actors to co-evolve collec-
tively depends on the dynamism and complexity of an ecosystem’s 
development, which is characterized by emergence and co-opetition. 
They are aggregated into the processes dimension, as they point to the 
ways in which ecosystem actors co-create and, more importantly, co- 
capture novel value, thereby indicating how ecosystems develop over 
time. 

4.1.1. The ‘roles’ dimension 
According to general systems theory, an ecosystem is a complex 

system in which both the number and diversity of agents and in-
teractions between agents and their environment constitute the basic 
elements of system-level structures and behaviors (Anderson, 1999; 
Peltoniemi, 2006). For example, both Aarikka-Stenroos and Ritala 

Fig. 3. Key steps of inductive classification (source: authors).  
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(2017) and Granstrand and Holgersson (2020) have shown that eco-
systems should include at least some of the following basic elements: 
harmonious actors, artifacts, activities, and institutions. As portrayed at 
the bottom of Fig. 4, in the roles dimension, a set of innovation actors 
with various shapes and sizes, which are connected to a focal actor (the 
bigger white circle), exist within an ecosystem. 

Self-organization reflects the absence of formal, hierarchical control 
among the actors in an ecosystem (Sako, 2018). Regardless of size, 
newness, or form, each ecosystem actor has full autonomy over how to 
use, when to deploy, and with whom to exchange critical resources that 
are valuable for new innovative offerings (Gulati, Puranam, & Tushman, 
2012). 

Without purposeful interventions from others, non-linearity relates to 
the interactions of individual ecosystem actors, which do not occur in a 
simple, linear fashion (Kapoor, 2018), but rather exhibit non- 
proportionality as the number and diversity of actors increases within 
ecosystems (Kim, Lee, & Han, 2010; Lu et al., 2014; Mars, Bronstein, & 
Lusch, 2012). That is to say, while a small change of actors results in 
system-level changes for other actors, it is not the case the other way 
around (Mitleton-Kelly, 2003). Within our framework, the interactions 
(see Fig. 4) connect various ecosystem actors. Beyond the dyads, actor 
interactions linked by flows of resources and information take on such 
forms as co-design, negotiations, learning, and innovation experimen-
tations (Davis, 2016). 

Table 1 
Key features of ecosystems.  

Dimension Key feature Definition Representative quote 

Roles 
“the involved actors in 
ecosystems and their 
characteristics” 

Self-organization Self-organization signals that hierarchical, formal control is 
invisible in ecosystems.  

• m11: “It can be useful to think of a loosely coupled network as a 
business ecosystem (Iansity and Levien, 2002); they share some 
key properties: complexity, self-organization and adaptation.” 
(p122); a  

• n46: “The main characteristics of DBEs are platform, symbiosis, 
co-evolution and self-organization.” (p53) b 

Non-linearity Non-linearity indicates that communications/interactions 
happen without certainties among actors.  

• m43: “Business ecosystems, on the other hand, are characterized 
by a non-linear value creation process as groups of firms deliver 
integrated solutions to end users.” (p1174);  

• n41: “what differentiates the business ecosystem perspective from 
the networks and value chain constructs is its nonlinear, multisided, 
coevolutionary characteristic.” (p277) 

Shared vision Shared vision describes what a possible future of the 
ecosystem looks like.  

• m32: “The three defining characteristics of an innovation 
ecosystem then are the dependencies established among the 
members (members’ performance and survival are closely linked to 
those of the ecosystem itself), a common set of goals and objectives 
(shaped by the ecosystem-level focus on a unique customer value 
proposition), and a shared set of knowledge and skills.”(p1071);  

• n23: “Business ecosystems are characterized by a functional goal 
to enable technological development and innovation.” (p2) 

“how ecosystem actors are 
coordinated and linked as a 
whole” 

Complementarity Complementarity refers to potential synergies (higher value 
benefits and lower coordination costs) as a result of diverse 
actors who are co-specialized in unique assets.  

• m28: “the access to resources and the complementarity in 
innovation processes appear to be unique characteristics of this 
business ecosystems.” (p20);  

• n34: “This encapsulates three crucial attributes of an ecosystem… 
First, “multilateral, nongeneric complementarities…” (p2264) 

Modularity Modularity refers to the extent to which actors’ unique 
inputs can be separated and recombined into independent 
yet connected units.  

• m65: “The modularity of an ecosystem organizational form and, 
by extension, the type of knowledge attached to the selection, inter- 
connection, combination and integration of its various components 
are thus central to its very definition as an ecosystem.” (p12);  

• n34: “What makes ecosystems unique is that the interdependencies 
tend to be standardized within each role, which creates the need for 
a new set of skills in terms of designing ecosystems…” 
(p2264–2265) 

Coupling Coupling is about the overall intensity of actors’ linkages 
when they co-create new value.  

• m3: ““ecosystems” are characterized by a large number of loosely 
interconnected participants who depend on each other for their 
mutual effectiveness and survival.” (p10);  

• n59: “The network logic of the ecosystem is usually aligned with a 
keystone and is characterized by a large number of loosely 
connected actors (niches) that depend on each other for their 
mutual benefit and, through interdependence, can co-create value 
that no single actor can.” (p319) 

Processes 
“how the ecosystem as a 
collective develops over 
time” 

Emergence Emergence is an intrinsic, system-level property describing 
the ecosystem overall trends from one state to the other.  

• m26: “both biological and organizational ecosystems share similar 
emergent properties.” (p278);  

• n57: “The danger of this myth is that it leads us to adopt static, 
deductive approaches that are at odds with the dynamic, emergent 
character of ecosystems.” (p5) 

Co-opetition Co-opetition refers to the overall condition of various 
ecosystem actors’ engagement in collaborative and 
competitive actions aiming to materialize ecosystem value 
propositions.  

• m51: “Ecosystems are characterized by coopetition.” (p281);  
• n25: “Cooperation and competition can also unfold 

simultaneously and differently at multiple ecosystem levels: within 
components; across firms in a focal ecosystem; and among rival 
ecosystems. These characteristics increase the complexity of 
balancing cooperation and competition by firms within 
ecosystems.” (p3163) 

Co-evolution Co-evolution refers to overall conditions of innovation 
ecosystem which evolves all actors into a new landscape by 
avoiding the system inertia  

• m63: “co-evolution in different stages of a lifecycle is an essential 
feature of the business ecosystem.” (p44);  

• n39: “co-evolution remains a widely referred topic and is a central 
feature of ecosystems.” (p10) 

Note:a, “m11” and “p122” denote respectively code literature captured from the 1st SLR and the page; b, “n46” and “p53” denote respectively code literature captured 
from the 2nd SLR and the page. 
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The non-linear interactions of self-organized actors often generate 
collective outcomes—shared visions—which are untraceable, due to 
their multi-directional causality (Aarikka-Stenroos & Ritala, 2017). This 
shared vision, which is also known as a ‘focal value proposition’ (Adner, 
2017) or ‘battlefield’ (Furr & Shipilov, 2018), is regarded either as a 
focal statement to be performed or as the performance standard to be 
achieved by all engaged ecosystem actors (Adner, 2017; Moore, 1996). 
Shared visions emerge out of the non-linear interactions of self- 
organized actors. Through frequent non-linear interactions, actors 
gradually learn how to contribute to the collective offering, thus leading 
them to occupy beneficial niches/roles within ecosystems (Liu & Rong, 
2015). Moreover, high-quality interactions orchestrated primarily by 
focal actors socialize others into shared values, working norms, and a 
common language, thereby facilitating the formation of a shared vision 
(Dhanaraj & Parkhe, 2006; Russo-Spena et al., 2020). In turn, shared 
visions are subject to modifications or replacement based on non-linear 
interactions, which subsequently influence the decisions (e.g., entry and 
exit) of existing/potential ecosystem actors. Nevertheless, actors’ de-
cisions regarding whether to accept/reject ecosystem membership due 
to changes in shared visions are free from any intervention from con-
trollers (Peltoniemi, 2006). 

Together, self-organization and non-linearity are two “genetic traits” 
for ecosystem individual actors, which bring the shared vision into 
being. Moreover, the initiative (focal/central) roles are very important 
insofar as they have the most motives to impact non-focal actors’ au-
tonomy, intentionally encourage beneficial interactions, and strategi-
cally diffuse compelling future visions. 

4.1.2. The ‘structures’ dimension 
An ecosystem is a kind of social system where the interactions of 

system agents cannot be decomposed into single agents, thus illustrating 
why system agents are able to act collectively (Baldwin, 2012; Callon, 
1986). Similarly, expanding on the ecosystem-as-component school, 
which focuses primarily on individual ecosystem actors, Adner’s (2017) 
structuralist approach suggests that researchers should also know the 
links and positions among ecosystem actors. Adner further argues that 
ecosystem actors are embedded within complex multilateral structures 
that “are not decomposable to an aggregation of bilateral interactions” 
(Adner, 2017, p. 42). Such multilateral structures also suggest that, if 
any actors delay contributing to the new value propositions required by 
their roles, then the ecosystem’s overall performance will suffer, and 
vice versa (Rong, Hu, Lin, Shi, & Guo, 2015). Informed by these argu-
ments, the structures dimension and its three constituent key features 
relate to interdependent relationships between ecosystem actors to co- 
create new value, guided by shared visions (Autio & Thomas, 2014). 

As depicted at the middle of Fig. 4, complementarity refers to the 
potential synergies (higher value benefits and lower coordination costs) 
deriving from diverse ecosystem actors who co-specialize in and are 
interdependent on unique assets (e.g., strategic resources, technologies, 
knowledge, and information). From a value-chain perspective, the 
complementarity of actors reveals differences in upstream (production) 
and downstream (consumption) aspects. While the upstream side en-
sures that ‘the total benefits of use of A and B exceed using each sepa-
rately’, the downstream side can be summarized as ‘more A making B 
more valuable’ (Jacobides et al., 2018). Examined in this way, an 
ecosystem is thus a mixture of co-specialized actors embedded within 

Fig. 4. Schematic framework for the conceptual boundaries of ecosystems (source: authors). 
Note: (1) At the bottom column of the figure, the circles, rectangles, and triangles at the left side represent different ecosystem actors/roles. The self-organization 
suggests that they have autonomy to decide to join and leave an ecosystem. The double-sided arrows in the middle-side of the column represent the nonlinear 
interactions among ecosystem actors/roles. Based on self-organized actors and their nonlinear interactions, the shared vision at the right side of the column (three 
different circles with different outlines) clarifies. (2) In the middle of the figure, different actors are coordinated as a whole due to their complementary resources. 
The a, b, c, d, e, f, g, h, i and related rectangles with dotted outlines represent (technological) modules, and point to the overall modularity of ecosystems from birth to 
maturity. Besides, ecosystems are decoupled systems when most actors are in black, tightly-coupled systems when most actors are in white, and loosely-coupled 
systems when actors are balanced between black and white. (3) At the upper side of the figure, The solid arrows represent value co-creation process (the overall 
intensity of collaboration in ecosystems) while the dotted arrows represent value co-capture process (the overall intensity of collaboration in ecosystems). The value 
co-creation and co-capture process among actors result into two observable ecosystem-level changes: mutation and degeneration. The sizes of different actors grow 
bigger across three ecosystem stages, thereby representing the overall co-evolution of ecosystem actors. 
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varying degrees of asset complementarities (Ganco, Kapoor, & Lee, 
2020; Kapoor, 2018). 

Modularity refers to the extent to which actors’ unique, comple-
mentary contributions to final offerings can be separated and recom-
bined into independent yet connected units (Bayliss & Clark, 1997; 
Sanchez & Mahoney, 1996). As illustrated in Fig. 4, as ecosystems grow, 
both the number and diversity of actors increase, while the discrete 
technological interfaces, standards, and rules become incompatible (see 
the representations of ‘a’, ‘b’, ‘c’, and ‘d’ and related rectangles with 
dotted outlines in Fig. 4). Ecosystems are low in modularity if the in-
terfaces, standards, and rules needed to promote the coordination of 
value activities proliferate and are incompatible. As a result, when one 
key customization for the final offering is delayed or fails, this leads to 
high coordination and adjustment costs for other actors. Conversely, 
high ecosystem modularity suggests that the components of the overall 
offering are easily combined and integrated, with low coordination costs 
(Schilling, 2000; Tiwana, 2015). 

Coupling concerns the overall intensity of the linkages between actors 
when co-creating new yet complex value. Theories of organization have 
long reasoned that, by absorbing environmental cues, any organiza-
tional form will exhibit two distinct structures: responsiveness and 
distinctiveness (Orton & Weick, 1990). Within our framework, respon-
siveness (the share of the white colour of different actor shapes) reflects 
the extent to which actors need to align consistently with the innovation 
actions/activities of others, whereas distinctiveness (the share of the 
black colour of different actor shapes) signifies the extent to which ac-
tors need to remain separate from others vis-à-vis innovation activities. 
On these grounds, when co-creating novel value, ecosystems exhibit 
three overall conditions: decoupling (most actors are in black), tight 
coupling (most actors are in white), and loose coupling (actors are 
balanced between black and white) (cf. Brusoni & Prencipe, 2001, 
2013). 

In summary, actor complementarity is regarded as the basis for 
modularity and coupling. That is, greater heterogeneity among the 
complementary inputs that make up the final offering is associated with 
both an increased need for the ecosystem to accumulate modularity 
(specificity) and a loose (or tight) coupling within the ecosystem (Bru-
soni & Prencipe, 2013). 

4.1.3. The ‘processes’ dimension 
An ecosystem is an open value system comprising groups of members 

who are highly influenced by the environment, thereby explicating the 
non-linear dynamics likely ignited by system agents (Autio & Thomas, 
2014; Kast & Rosenzweig, 1972). Alongside roles (individual actors) and 
structures (among actors), extant literature is abounded with explana-
tions of how ecosystems change over time (e.g., Moore, 1996; Phillips & 
Ritala, 2019; Rong et al., 2015). The rationale is that “any ecosystem 
examination should pay close attention to where the dynamics are, and 
to which extent the ecosystem pursues retention of stability or instigates 
change” (Phillips & Ritala, 2019, p. 9). Consequently, we argue that the 
processes dimension and its three constituent key features relate to the 
temporal dynamics of ecosystems, thereby indicating how ecosystems 
develop collectively over time. 

Based on innovative co-created offerings, both the fair distribution of 
value among ecosystems actors and the appropriation of a portion of the 
total value by each of these actors determines whether an ecosystem will 
develop as a collective (Letaifa, 2014). As shown in Fig. 4, emergence is a 
system-level property that describes the overall ecosystem trend from 
one state to another (Mitleton-Kelly, 2003). For Peltoniemi (2006, p. 
13), “the key to emergence is the link between the micro and macro 
behaviour”, thus suggesting that ecosystems’ holistic properties or or-
ders derive largely from the self-organization of within-ecosystem 
components, which involve the interactions of technology, people, in-
formation, or a certain configuration (Mitleton-Kelly, 2003). Emergence 
is thus a consistent feature, given that ecosystems ultimately always 
culminate in two unforeseeable yet observable states: mutation (positive 

evolution; see the dark arrows between different growth stages in Fig. 4) 
and degeneration (negative evolution; see the light arrows between 
different growth stages in Fig. 4) (Anderson, 1999). In this regard, 
scholars have argued that ecosystem growth is neither linear nor stable, 
allied with deterministic velocity, but rather fluctuates, with rapid 
shifts, abrupt reversals, unintended crashes, or some combination of the 
aforementioned (Fuller, Jacobides, & Reeves, 2019; Lu et al., 2014). 

Co-opetition concerns ecosystems actors’ overall level of engagement 
in collaborative and competitive actions (activities) aimed at material-
izing and benefitting from co-created innovative offerings (see the pairs 
of solid and dotted arrows at the upper-side of Fig. 4). In general, 
collaborative actions relate primarily to the co-creation of value (‘how to 
make a big pie’), while competitive actions aim towards the co-capture 
of value (‘how to share the pie’) (Ritala et al., 2013). As ecosystems 
grow, complementary actors partake in collaborative activities resulting 
in the increasing volume of co-created value (e.g., new functions or 
experiences); co-created value is co-captured by ecosystem members 
through an established value appropriation regime (e.g., co-pricing) 
(Zhang & Williamson, 2021). As Fig. 4 depicts, the fairness of the 
value co-capture process at one stage impacts the actors’ commitment to 
shared vision, thus determining the value co-creation quality at the next 
stage (Adner & Kapoor, 2010). Accordingly, co-opetition varies 
throughout the stages of ecosystem development: low/high collabora-
tion and low/high competition (Letaifa, 2014). However, as demon-
strated by Hannah and Eisenhardt (2018), outperformed ecosystems 
benefit from a continuous, delicate balance between competition and 
collaboration (see the combination of arrows and graphic symbols at the 
upper side of Fig. 4). Conversely, skewing towards either collaboration 
or competition would lead actors, especially focal actors, to attain 
inferior advantages. 

Co-evolution arises from actor interdependence (Peltoniemi, 2006; 
Phillips & Ritala, 2019) and “proceeds by competition and coopetition” 
(Moore, 1996, p. 82). Co-evolution concerns the overall conditions of an 
ecosystem, which lead all ecosystem actors towards a new landscape by 
avoiding system inertia (Li, 2009; Luo, 2018). More substantively, 
Aarikka-Stenroos and Ritala (2017, p. 25) posit that a hallmark of the co- 
evolution of ecosystems is the boundaries and composition of an 
ecosystem, defined as “the contextual breadth within which the relevant 
set of actors, technologies, and institutions is situated”, along with their 
temporal, system-wide changes. In Fig. 4, then, the low (or high) level of 
co-evolution indicates a small (or large) number of, and size of, actors 
that result from successfully capturing value from final innovative 
offerings. 

In conclusion, ecosystem development is characterized by emer-
gence, with the balance between ecosystem-level collaboration and 
competition ultimately determining whether ecosystem actors will 
evolve sustainably as a collective over time. Furthermore, as indicated 
by the unforeseeable mutation and balanced level of co-opetition, all 
ecosystem actors can potentially co-evolve successfully in terms of their 
capabilities, skills, and knowledge. 

Thus far, we have demonstrated how the nine lower-order key fea-
tures of ecosystems are aggregated into three distinct, higher-order di-
mensions due to their theoretical coherence. Based on this, we propose 
the following: 

Proposition 1. In general, the aggregation of the conceptual bound-
aries of ecosystems can be understood from three distinct, interrelated 
higher-order dimensions—roles, structures and processes—within each 
dimension the three distinctive lower-order key features reveal theo-
retically coherent interrelationships. 

4.2. Dimensions of the conceptual boundaries of ecosystems restructure 
throughout the birth, expansion and maturity stages of an ecosystem 

In addition to the aggregated three higher-order dimensions illus-
trated above, we further reveal that there are ‘generic’ and ‘variant’ key 
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features in higher-order dimensions. ‘Generic’ key features (i.e., self- 
organization and nonlinearity in roles dimension; emergence in pro-
cesses dimension) are unlikely to change throughout an ecosystem’s 
lifecycle. Conversely, ‘variant’ key features (i.e., shared vision in roles 
dimension; complementarity, modularity and coupling in structures 
dimension; coopetition and co-evolution in processes dimension) are 
suggestive of a continuum of degrees or levels corresponding to the 
development of an ecosystem and are coherently associated with the 
overall level of complexity and dynamics of an ecosystem’s lifecycle 
from birth to maturity (Dedehayir et al., 2018; Phillips & Ritala, 2019; 
Reeves, Lotan, Legrand, & Jacobides, 2019). Therefore, our theoretical 
framework suggests that the three dimensions and underlying key fea-
tures exhibit aggregated temporal differences throughout an ecosys-
tem’s lifecycle, and the interpretation of the dynamic growth of an 
ecosystem can be directly dependent on the ‘variant’ key features within 
the three dimensions. 

4.2.1. The birth stage 
In the nascent (birth) stage, ecosystems are characterized by an 

increased level of complexity and dynamics due to the increased het-
erogeneity of ecosystem actors (Moore, 1996). First, due to the different 
cognitive frames, decision-making modes, and participative motives of 
the self-organized actors, the process of forming shared visions is iter-
ative, possibly proceeding through competition or compromises be-
tween ecosystem actors. To establish the shared vision, focal actors in 
the ecosystem often exercise forms of ‘soft’ influence (e.g., framing and 
dialogue) over followers, rallying them around a collective ‘ecosystem 
life’ (Liu & Rong, 2015; Snihur, Thomas, & Burgelman, 2018). Second, 
as illustrated in Fig. 4, both the number and diversity of actors increase 
to involve into the creation of proposed new innovations during this 
stage, along with the incompatible modules (e.g., different technological 
standards, interfaces, platforms, and paradigms) prevailing (see in Fig. 4 
the “a”, “b”, “c”, “d”, “e” representing variety and incompatibility). 
When exposed to a less integrated value architect, nascent ecosystems 
are far from modular. To co-create novel value efficiently, nascent 
ecosystems frequently require tightly coupled coordination mecha-
nisms, such as intensive collective learning and frequent experimenta-
tion, due to their vulnerability to market uncertainties and pressures 
from competing ecosystems. Third, concerning the frequent tightly 
coupled coordination mechanisms (the bigger share of white colour in 
the circle at the upper side in Fig. 4), “ecosystem creation requires a high 
level of cooperation in order to institute the required resources. Value 
capture is low at this stage since the objective is to leverage everyone’s 
assets and create an ecosystem vision” (Letaifa, 2014, p. 288). Resul-
tantly, the co-evolution that occurs among ecosystem actors is relatively 
limited, given the low rate of monetization of new offerings in this 
nascent developmental stage. This can be discerned in Fig. 4, where the 
solid arrow (representing actor collaboration and value co-creation) is 
thicker than the dotted arrow (representing actor competition and value 
co-capture). 

Overall, the three aggregated dimensions exhibit stage-based vari-
ance in ecosystem infancy. (1) The roles dimension: self-organized ac-
tors interact in a non-linear manner, but due to different motives, 
interests, and frames, the shared visions among actors are ambiguous; 
(2) The structures dimension: increasing the numbers of actors leads 
heterogeneous complementary innovation resources to flood into eco-
systems. Meanwhile, nascent ecosystems are less modular as a result of 
actors possessing various modules. Under these circumstances, focal 
actors frequently emphasize tight coupling mechanisms to increase 
modularity. (3) The processes dimension: ecosystem development is 
rather emergent (iterative) due to the web of uncoordinated, self- 
organized actors. To sustain nascent ecosystems, focal actors prioritize 
collaborative activities over competitive activities among actors, which 
leads ecosystem actors to co-evolve in a limited way. 

4.2.2. The expansion stage 
During the expansion stage, the rapid increase in ecosystem actors 

engenders a higher level of complexity and dynamics within the 
ecosystem (Rong & Shi, 2014). Here, the shared vision, although un-
dergoing marginal modifications and refinements, is relatively focused 
and acceptable to self-organized actors (see the grey round shape with a 
dotted line in the middle of the middle layer in Fig. 4). Ecosystems 
gradually become modular (e.g., “e”, “f”, “g” rectangles in Fig. 4 
represent modules’ lower variety and incompatibility) as modules that 
ecosystem actors create evolve. Some modules might be replaced by new 
ones while certain modules become widely adopted (in Fig. 4, the “e” 
rectangle is the case in which the module becomes widely adopted). By 
virtue of basic-level interaction mechanisms (e.g., digital platforms, 
standardized protocols, dominant design processes) (Moore, 2006; 
Pidun, Reeves, & Schuessler, 2020; Tiwana, 2015), key complements to 
the final offerings become relatively inter-operable because integrated 
communication interfaces allow for rapid coordination and adjustments 
at lower costs. At the same time, ecosystems need structures that are less 
tightly coupled than before, as placing excessive emphasis on collective 
action results lowers the innovativeness of actors’ final offerings, thus 
reducing ecosystems’ agility to environmental shocks (Brusoni & Pre-
ncipe, 2013). Hence, during the expansion stage, actors, especially focal 
actors (see round, square and triangle shapes with black and white 
colour in the middle of the middle layer in Fig. 4), do not have to focus 
much on aligning with others to respond to growth challenges (white 
colour represents tightly coupled), whereas they remain separate from 
others to conduct innovative activities to drive ecosystem growth (black 
colour represents decoupled). This loosely coupled structure differs 
significantly from the tightly coupled structure in the birth stage (shapes 
with only white colour) when ecosystem actors’ priority is to maintain 
the survivability of nascent ecosystems when facing a number of growth 
troubles. 

Grounded in modular and less tightly coupled structures, ecosystems 
in the expansion stage shift towards both greater collaboration and 
enhanced competition among actors (Letaifa, 2014). More specifically, 
competition-wise, the new offerings begin to establish their target 
market and extensive number of end-users (see in Fig. 4 the increasing 
share of the grey colour in the circle, the bigger the dotted arrow). 
However, collaboration-wise, ecosystem actors still need to collaborate 
closely to defend their initial dominance and continue to exploit the 
commercial potential of the innovative offerings (the bigger share of 
white colour in the circle, the bigger the line arrow). Consequently, this 
leads to rapid co-evolution among ecosystem actors. As portrayed in 
Fig. 4, the increasing number and diversity of ecosystem actors is 
associated with actors’ larger sizes, thus indicating their enhanced 
synchronized levels of capabilities, experience, and knowledge. 

Overall, the three aggregated dimensions exhibit peculiar variance 
during the ecosystem expansion stage. (1) The roles dimension: despite 
the increasing number and diversity, ecosystem actors are self-organized 
and interact non-linearly. Collective communications organized by focal 
actors make the shared visions clearer and more attractive compared to 
the shared vision in the birth stage. (2) The structures dimension: scaling 
ecosystems become modular so that the complementary innovation re-
sources provided by new entrants can be combined more effectively. 
Complementary actors are formed from the less tightly coupled systems 
since the co-created innovations attain a degree of popularity among 
target markets. This differs from the tight-coupled system formed by 
actors in the ecosystem’s birth stage. (3) The processes dimension: the 
existence of technological, market, and social uncertainties indicates 
that there is a possibility that emergent ecosystems may collapse, 
although they grow faster. Compared to the birth stage characterized by 
high collaboration and fairly low competition, due to the modular and 
less tightly coupled mechanisms, ecosystems at the expansion stage 
maintain intensive collaboration while increasing competition that al-
lows ecosystem actors to co-capture value via competitive actions. 
Consequently, ecosystem actors are able to significantly co-evolve. 
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4.2.3. The maturity stage 
Regarding the maturity stage, ecosystems have an optimal, 

manageable level of complexity and dynamics, as both the number and 
diversity of actors reach their peak (Moore, 1996). Here, shared visions 
continue to be attractive and become incredibly clear to all participants 
(see the grey round shape with a solid line on the right side of the middle 
layer in Fig. 4). Ecosystem identity is also completely clear (Rong & Shi, 
2014). With higher-level compatible interaction mechanisms remaining 
in place, actors (whether existing or new) are able to design/re-design 
and develop/re-develop their contributions independently while 
simultaneously functioning as an integrated whole with minimal 
bureaucratic orders (Moore, 2006; Pidun, Reeves, & Schüssler, 2020; 
Schilling, 2000). In this way, ecosystems become highly modular 
because they are based on several super-modules (see “h”, “i” rectangles 
in Fig. 4), while focal actors require less large-scale coordination to 
encourage ecosystem actors to interact (Jacobides et al., 2018). Corre-
spondingly, mature ecosystems resemble loosely coupled systems, 
which are characterized by a balance between individual innovativeness 
and collective concerted actions, which is maintained by the actors 
(Brusoni & Prencipe, 2013). Furthermore, ecosystem actors benefit from 
ecosystem-level competitiveness, with a salient pattern of high collab-
oration and high competition (in Fig. 4, the shares of grey and white 
colour in the circle stay the same and maintain a dynamic balance). This 
is because co-created innovation has dominated the market and, as such, 
ecosystem actors’ investment in new innovations has paid off accord-
ingly (the thickest solid arrow at the upper-side of Fig. 4). Meanwhile, to 
sustain their dominance and fend off external disruptions, ecosystem 
actors must sustain their high-intensity collaboration (the thickest 
dotted arrow at the upper-side of Fig. 4). Importantly, high-performing 
ecosystems must also maintain a dialectic tension between high 
collaboration and competition (Hannah & Eisenhardt, 2018). Conse-
quently, in this stage, all actors continue to co-evolve successfully at a 
fast but stable pace. In Fig. 4, ecosystem actors’ numbers and diversity 
culminate. Alongside this, the actors’ size grows much “bigger”, which is 
reflected in their peak levels of capabilities, experience, and knowledge. 

In summary, the three aggregated dimensions exhibit distinct vari-
ance when ecosystems are mature. (1) The roles dimension: ecosystem 
actors’ numbers and diversity reach their peak, while both existing and 
new actors are self-organized and interact non-linearly. Compared to the 
birth and expansion stages, ecosystems’ shared visions are already 
proven to be lucrative and attractive to ecosystem outsiders in the 
mature stage. (2) The structures dimension: the synergies between 
complementary actors have been fully exploited. Based on this, in 
contrast to nascent and expansion stages, ecosystems in the mature stage 
are not only highly modular ecosystems but are also loosely coupled 
systems. (3) The processes dimension: although within-ecosystem un-
certainties decrease, the uncertainties from external environments 
continue to threaten the evolvability of ecosystems. Therefore, mature 
ecosystems should be viewed as emergent systems that might quickly 
decline. In line with the high-level modular and loosely coupled mech-
anisms, ecosystems achieve a dynamic balance between collaboration 
and competition among actors in the mature stage. Hence, all actors co- 
evolve at a fast but stable pace. 

Overall, rather than viewing the key features and the three related 
higher-order dimensions in a static way, we reveal that over the course 
of an ecosystem’s development, key features can be categorized into 
‘generic’ and ‘variant’ key features. While the ‘generic’ key features are 
stable overall, the ‘variant’ key features in three high-order (i.e., roles, 
structure and processes) dimensions exhibit distinct but coherently 
connected temporal characteristics over the lifecycle of ecosystems. We 
thus propose the following two propositions: 

Proposition 2a. The dynamic interaction and coherent integration 
between an ecosystem’s key features in three high-order dimensions 
determine the temporal characteristic of each distinct stage (i.e., birth, 
expansion and maturity) of an ecosystem. 

Proposition 2b. The variant key features in three high-order di-
mensions that vary but coherently connect across the birth, expansion 
and maturity stages of an ecosystem determine the distinct temporal 
characteristics of conceptual boundaries of ecosystems and reflect the 
overall complexity and dynamics in the ecosystem. 

4.3. Illustration of the theoretical framework: the Redbike bike-sharing 
ecosystem 

To understand “how the conceptual argument might actually be 
applied to one or more empirical settings” (Siggelkow, 2007, p. 22), we 
utilize a real case (also see examples in Granstrand & Holgersson, 2020; 
Phillips & Ritala, 2019) to validate our theoretical framework. We 
selected one dockless bike-sharing service analysed by Han, Zhou, 
Löwik, and de Weerd-Nederhof (2022), which emerged in China around 
2015. Unlike conventional public bike-sharing services, dockless bike- 
sharing services were provided by new start-ups and relied on an 
extensive range of enabling technologies, including GPS tracking, mo-
bile payments, digital fencing, solar energy, and narrow-band Internet of 
Things (NB-IoT) (Han et al., 2022; Si, Chen, Liu, & Yan, 2020). To 
successfully provide a dockless bike-sharing service, new focal firms had 
to develop an ecosystem by aligning various value complementors, such 
as investors, bike manufactures, technology partners, competitors, end- 
users, governments, and relevant non-governmental organizations (Gu, 
Kim, & Currie, 2019). This makes it a suitable case through which to 
illustrate our theoretical framework. 

We selected Redbike (a pseudonym for a bike-sharing venture) and 
the bike-sharing ecosystem around the company. Redbike was founded 
by three entrepreneurs in Shanghai in 2015 and has pioneered the 
dockless bike-sharing service since November 2016. Between February 
and August of 2017, the Redbike bike-sharing ecosystem experienced 
wild growth in both Chinese cities and across the globe, ultimately 
becoming one of the largest bike-sharing service providers in the Chi-
nese market from September 2017 onwards. The facts of the three 
distinct growth stages generally fit this case, which testifies to the val-
idity of our conceptual framework. Moreover, with their permission, the 
empirical data and findings from Han et al.’s (2022) research provided 
empirical insights into our proposed conceptual framework. 

4.3.1. Birth stage of the Redbike bike-sharing ecosystem (July 
2015–February 2017) 

Redbike launched in small-scale urban areas of Shanghai and initi-
ated their bike-sharing ecosystem by attracting strategic capitalist 
agencies, local governments, smart-lock partners, apps developers, local 
bike users, sharing-bike designers, and bike manufacturers between July 
2015 and February 2017. Both Redbike and these actors experimented 
with the first version of bike-sharing on urban streets in Shanghai. 

The qualitative data from Han et al. (2022) indicate that, with 
respect to the roles dimension, the actors that were initially involved 
were self-organized since they sought to seize upon the commercial or 
social benefits of the new mode of bike-sharing. In particular, the local 
urban management bureau that provided public areas for bike-sharing 
granted Redbike extensive regulatory assistance. Actor interactions 
were not controlled by Redbike on a one-to-one basis, thus illustrating 
the non-linearity between the initial actors. The new bike-sharing 
initiative soon attracted local dwellers who posted photos and feed-
back on We-media and other social media platforms, in turn, gaining 
notable attention from academia, investors, competitors, and prospec-
tive partners. Yet the shared vision at this stage was ambiguous. Some 
ecosystem actors (e.g., partners, governments) treated dockless bike- 
sharing as beneficial for the environment and public transportation 
system, while others (e.g., social media and academics) regarded them 
as threats to urban management. 

Regarding the structures dimension, the complementary resources and 
capabilities of the initial actors were sufficient to co-create the bike- 
sharing prototype. The value architect of bike-sharing was 
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fragmented, while the nascent bike-sharing ecosystem was less modular 
because actors had divergent design rules and industrial standards. To 
resolve this, Redbike organized intensive technological communica-
tions, various anti-tidal bike-sharing experiments, and technological 
standards conferences to encourage key partners to continuously invest 
in bike-sharing. Such tightly coupled mechanisms helped manage un-
certainties from investors, competitors, and central governments. 

Regarding the processes dimension, the emergence was observable 
because Redbike was able to successfully release its new version of bike- 
sharing, Lite 1.0, in Guangzhou, Chengdu, and Shenzhen. Overall, the 
collaborative activities were more intensive than competitive activities 
because all ecosystem actors stayed close to protect their business. The 
operations in limited cities led Redbike and key minimum actors to co- 
evolve successfully on a limited scale. 

4.3.2. Expansion stage of the Redbike bike-sharing ecosystem (February 
2017–August 2017) 

Research data indicate that between February and August 2017, 
Redbike experienced its fast expansion stage and aggressively expanded 
into over 100 cities in China and across the globe (including Singapore, 
Australia, and Europe). By expanding both the scale of investment and 
their technological partners, new actors engaged with the ecosystem, 
including downstream distributors, business partners, industrial asso-
ciations, non-governmental agencies (e.g., the United Nations Human 
Settlements Program), and even university institutes. Moreover, 
approximately 77 other bike-sharing start-ups entered the market at that 
juncture. 

Han et al.’s (2022) data illustrated this vis-à-vis the roles dimension. 
Most actors that contributed to the development of dockless bike- 
sharing were self-organized, considering the potential to generate eco-
nomic, social, and environmental value. Hence, non-focal actors were 
out of control by any powers, and interacted non-linearly. For example, a 
poorly managed marketing promotion by local operations managers 
induced a cascade of reactions from other actors. Initially, the mass 
media propagated stories concerning the illegality of the promotion, 
which, in turn, aroused questions from the local security bureau. 
Renewed media coverage led several potential investors to withdraw, 
while upstream suppliers and end-users lost confidence in Redbike. 
Along with the increasing number of ecosystem actors, the shared vision 
became clear to all new entrants, especially to investors and end-users: 
using dockless technologies to offer a rental bike-sharing service to 
citizens across the globe. 

Regarding the structures dimension, both major up- and downstream 
actors brought complementary resources into Redbike’s ecosystem, 
thereby delivering a more sophisticated bike-sharing service to end- 
users. To manage heterogeneous actors, Redbike relied on Tencent, 
Microsoft and Baidu, whose well-developed digital platforms allowed 
actors to effectively contribute to the dockless bike-sharing service. 
Redbike also established “Mofang”, their own big data platform, to share 
users’ data with partners, research institutes, and local governments. 
Redbike also showed initiative in terms of establishing industrial stan-
dards. These efforts resulted in a relatively modular dockless bike- 
sharing service, which allowed users to use it in a wide range of appli-
cation scenarios. Upon achieving success, Redbike’s tightly coupled 
mechanisms were less needed. All actors found ways to make better/ 
innovative complements to occupy a beneficial position within the 
ecosystem. 

Concerning the processes dimension, the emergence of Redbike’s 
ecosystem was frequent and relatively observable. Based on the collec-
tive efforts of ecosystem actors, Redbike successfully released three 
types of bikes, all of which thrived in the marketplace, which testifies to 
the productiveness of their ecosystem. These new releases also under-
scored the intensive collaborative activities orchestrated by Redbike. 
Meanwhile, not only focal actors, but also non-focal actors began to 
compete for better positions within the ecosystem. The reason for the 
prevailing competitive intentions and actions was that most actors start 

to generate incomes from bike-sharing businesses, and the commercial 
potential of rental services in cities has been proven to be huge. Overall, 
at the expansion stage, more money poured into ecosystems, new 
technologies and knowledge were co-developed, and local governments’ 
regulations were matched by the rapid development of ecosystems. All 
actors co-evolved incredibly fast. 

4.3.3. Maturity stage of the Redbike bike-sharing ecosystem (August 
2017–Spring 2018) 

From August 2017, when the central government released restrictive 
industry guidelines, only Redbike and several other bike-sharing eco-
systems survived (Han et al., 2022). During the period between August 
2017 and Spring 2018, Redbike’s growth rate slowed because the 
market in China became saturated. Most new entrants were not critical 
value complementors but rather value enhancers, such as urban re-
tailers, car-sharing companies (DiDi, Shouqi, DiDa), popular media 
companies (TikTok), and group-buying platforms (Meituan). Redbike 
also began to focus more on partnering with overseas value-enhancers, 
such as China’s Chamber of International Commerce, Mastercard, 
Samsung Pay, Central Pattana, Qualcomm Ventures, and LINE. By the 
end of 2017, Redbike operated in over 200 cities around the globe. 

In terms of the roles dimension, all ecosystem actors were self-orga-
nized and interacted in a non-linear fashion, insofar as there was no formal 
power regulating actors’ entry and exit. When social media reported that 
many collapsed bike-sharing focal companies had misused users’ de-
posits, customer associations questioned Redbike. Loyal end-users and 
commercial partners lost confidence, which deterred potential investors. 
Although the shared vision was relatively recognizable to all actors, Red-
bike’s CEOs and CTO sought to enhance its attractiveness to stabilize key 
value complementors, by routinely espousing the new features of their 
service, thereby sustaining complementors’ continuous investment in 
co-developing new versions of the bike-sharing service. 

Regarding the structures dimension, the complementary assets from 
massive new downstream value enhancers created resource synergy 
between existing ecosystem actors. To manage numerous actors effec-
tively, Redbike relied on its own apps and end-user data platforms. The 
overall ecosystem became modular based on converged norms, rules, and 
paradigms. For example, Redbike set up the bike-sharing industry as-
sociation in Shanghai as well as China’s Sharing Mobility Association, 
which mandated the technical standards for bike-sharing services; 
together with research institutes and China’s Transport Bureau, Redbike 
unified the IoT standards for bike-sharing. Moreover, Redbike’s bike- 
sharing ecosystem evolved into a loosely coupled system. The abun-
dance of complementary resources, the accumulated operational expe-
rience, and large market share made the Redbike ecosystem resilient to 
uncertainties across different levels. Synchronously, Redbike and their 
collaborators maintained a high degree of innovativeness to sustain their 
business globally. 

In relation to the processes dimension, first, the emergence of Red-
bike’s bike-sharing ecosystem was both observable and foreseeable in-
sofar as Redbike had successively marketed various versions of their 
bike-sharing service, which was indicative of the productiveness of 
their ecosystem. Next, the worldwide success allowed ecosystem actors 
to focus their attention on appropriating benefits from bike-sharing 
services (Redbike was the first venture in China to announce that they 
realized a positive net profit from their bike-sharing service). Therefore, 
Redbike’s ecosystem realized the dynamic balance between collaboration 
and competition. In other words, most actors occupied a beneficial niche 
in the ecosystem, while most importantly, their resource investments 
paid off accordingly. Ultimately, Redbike and other non-focal actors co- 
evolved enormously in terms of their capability, experience, and 
knowledge. 

To summarize, the case of Redbike illustrates the internal structures 
and temporal variances of the aggregated conceptual boundaries of the 
ecosystems proposed in the paper. 
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5. Discussion 

Despite the popularity of the ecosystem approach in the extant 
literature (Bogers et al., 2019; Hakala, O’Shea, Farny, & Luoto, 2020; 
Möller & Halinen, 2017; Scaringella & Radziwon, 2018), the aggrega-
tion aspect of conceptual boundaries—which is framed by a set of key 
features that stipulate the uniqueness of how ecosystems produce new 
innovative offerings—has been under-investigated. We argue that 
insight into this issue could generate benefits for both ecosystem 
scholars and managers of new focal firms (Fuller et al., 2019; Phillips & 
Ritala, 2019; Thomas & Autio, 2020). We developed a theoretical 
framework by aggregating nine key features (i.e., self-organization, non- 
linearity, shared vision, complementarity, modularity, coupling, emer-
gence, co-opetition, and co-evolution) into three distinct, higher-order 
dimensions (roles, structures, and processes) that ecosystems possess 
within an innovation management context. Generally, these aggrega-
tions manifest in two ways: (1) the internal coherent interrelationships 
within each dimension and interactions between the dimensions, and (2) 
the three dimensions (and their underlying features) together exhibit 
temporal differences during the development processes of ecosystems. 
Our findings make three theoretical contributions to the extant litera-
ture and have implications for managers of new focal firms. 

5.1. Theoretical contributions 

Our first contribution to the extant literature pertains to the devel-
oped theoretical framework. Ontologically, the clarity and rigor of a 
researchable concept is grounded in the “essential properties and char-
acteristics of the concept or phenomena under consideration” (Suddaby, 
2010, p. 347). Most ecosystem scholars have hitherto focused on one or 
only a few key features of ecosystems, possibly leading to conceptual 
ambiguities and conflicting conclusions (Oh et al., 2016; Ritala & Gus-
tafsson, 2018). Our framework is more comprehensive than existing 
theorizations (e.g., Li, 2009; Nambisan & Baron, 2013; Pidun, Reeves, & 
Schuessler, 2020) in that it encompasses nine key features of the con-
ceptual boundaries of ecosystems, which together determine the 
uniqueness of value proposition, co-creation, and co-capture in an 
ecosystem (Letaifa, 2014; Zhang & Williamson, 2021). Moreover, we 
went one step further by presenting an aggregated description of the 
conceptual boundaries of ecosystems from three distinct higher-order 
dimensions: roles, structures, and processes. Such higher-order, aggre-
gated dimensions answer the calls to conceptualize ecosystems from a 
metatheoretical perspective (e.g., Granstrand & Holgersson, 2020; 
Möller & Halinen, 2017; Phillips & Ritala, 2019). Additionally, in 
contrast to Thomas and Autio (2020), who advocated that the typology 
of different ecosystem approaches should be based on their different 
system outputs, our aggregated framework allows scholars to focus on 
the distinctive features included in each aggregated dimension to both 
explain the basic principles of ecosystems and distinguish them from 
domain-specific concepts, such as IT ecosystems (Kim et al., 2010), 
entrepreneurial ecosystems (Stam, 2015), service ecosystems (Vargo 
et al., 2015), and knowledge ecosystems (van der Borgh et al., 2012). 
Overall, our study suggests that future research should adopt a more 
comprehensive and general perspective on ecosystems’ conceptual 
boundaries to build theories of ecosystems. 

The second contribution of this study is to the fundamental debate in 
the ecosystem literature concerning the conceptual proximity between 
business ecosystems and innovation ecosystems. Some researchers argue 
that these two concepts are different and clearly demarcated, as “[b] 
usiness ecosystems introduce the customer (demand) side which is 
mainly absent in innovation ecosystems” (Clarysse et al., 2014, p. 1166). 
Scholars tend to concur that business ecosystems relate more to actor 
competition and value co-capture (Letaifa, 2014; Zhang & Williamson, 
2021), while innovation ecosystems concern actor collaboration and 
value co-creation (e.g., Aarikka-Stenroos & Ritala, 2017; de Vasconcelos 
Gomes, Salerno, et al., 2018; Jacobides et al., 2018; Ritala & 

Almpanopoulou, 2017). Conversely, others maintain that the two con-
cepts are the same and that they can be applied interchangeably, 
without any distinction (e.g., Bosch-Sijtsema & Bosch, 2015; Brusoni & 
Prencipe, 2013). Such inconsistency in the literature impairs the theo-
retical rigorousness of ecosystems, presenting more confusion for 
scholars (Thomas & Autio, 2020). 

Our framework on the aggregated conceptual boundaries of eco-
systems contributes to the existing debate by showing that the two 
ecosystem approaches share the same key features, whereas both the 
course and appearance of ecosystem approaches are determined by the 
relative importance of the key features and the extent to which they 
interact. On these bases, as innovation ecosystems centre on actor 
collaboration and value co-creation, scholars in innovation ecosystems 
might place more emphasis on the dimensions of roles and structures 
that characterize the ways in which engaged actors are coordinated to 
co-create value. In a similar vein, as business ecosystems centre on actor 
competition and value co-capture, scholars in business ecosystem 
research might point to the dimensions of roles and processes, empha-
sizing the ways in which engaged ecosystem actors co-capture value. 
Therefore, we argue that scholars contending with the strict distinction 
of two seminal concepts are likely to obtain the partial tenets of eco-
systems because both concepts can be integrated into a coherent 
framework. Moreover, for scholars who merely adopt the ecosystem 
concepts without articulating conceptual differences (e.g., Shipilov & 
Gawer, 2020; Thomas & Autio, 2020), our work can offer them a 
structural understanding of ecosystems’ conceptual boundaries. There-
fore, we recommend that ecosystem researchers should be explicit about 
the conceptual areas of focus when emphasizing either value co-creation 
or co-capture or both mechanisms in their research designs (Adner, 
2017; Kapoor, 2018; Shipilov & Gawer, 2020; Thomas & Autio, 2020). 

Our third contribution pertains to the temporal understanding of the 
conceptual boundaries of ecosystems, which has relevant implications 
for longitudinal research on ecosystems. Drawing on qualitative longi-
tudinal data, a salient body of literature has documented how ecosys-
tems give birth (Dattée et al., 2018; Oskam et al., 2020; Pekkarinen 
et al., 2019), organically evolve (Liu & Rong, 2015; Lu et al., 2014), and 
even readapt themselves (Ghazinoory et al., 2020). To assess ecosystem 
growth, frequently used metrics rely heavily on economic indicators 
such as profitability, revenue, return on investment, and market size 
(Hannah & Eisenhardt, 2018). Yet, given ecosystems’ complex and dy-
namic nature, scholars have noted the difficulties of making clear de-
lineations regarding the different developmental stages of ecosystems, 
let alone regarding the transitions between stages (Pidun, Reeves, & 
Wesselink, 2021). Our analysis revealed that the temporal aggregation 
aspect of the key features of ecosystems can serve as a checklist for 
pinpointing the lifecycle of the ecosystem under investigation. For 
example, empirical inquiries into the maturity stage could use qualita-
tive data to examine the variance between the three dimensions. This is 
because, compared to the nascent and expansion stages, mature eco-
systems have stable shared visions, well-developed actor-coordination 
mechanisms (high modularity and loose coupling) and well-balanced 
collaboration and competition between actors. For the transition from 
birth to maturity, qualitative process data could be used to demonstrate 
the gradual clarity of shared visions, the launch of converged platforms 
and standards, decreased collective actions, and more competitive ac-
tivities among actors. In any case, we recommend that researchers 
consider the unique temporal aggregation aspects of its key features 
when generalizing the lifecycle-based knowledge of ecosystems. 

5.2. Potential implications for practice 

Our study has three potential implications for how managers of new 
focal firms seek to properly develop and manage the early stages of their 
ecosystems. Based on our two aggregated understandings of the key 
features of ecosystems and the illustration of Redbike’s ecosystem, the 
survivability of ecosystems depends on new focal firms’ effective 
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ecosystem-specific strategies (Adner, 2017; Autio & Thomas, 2014), 
deployment of key resources (Jacobides et al., 2018), and dynamic ca-
pabilities (Thomas & Autio, 2020; Velu, 2015). 

First, concerning the roles dimension, in their capacity as ecosystem 
leaders, new focal firms must formulate effective ecosystem-specific 
strategies for aligning key complementors into new ecosystems. There 
are dual goals at the core of the design and execution of ecosystem- 
specific strategies: creating ecosystem-wide competitiveness while 
retaining focal actors’ leadership roles (Adner, 2017). To achieve this, 
they should pay more attention to formulating emergent strategies than 
developing deliberate ‘plan-and-execute’ strategies, as most self- 
regulating complementors are as free to exit ecosystems as they are to 
enter them. The characteristics of non-linear interactions among 
ecosystem actors suggest a need to inspect the implemented strategies, 
as even one poorly implemented strategy aimed at affecting one actor 
can generate systemic effects on other actors, possibly leading to the 
ecosystem’s rapid failure. More importantly, shared visions that cannot 
be settled directly might be subject to fierce competition or compromise 
among actors, particularly if large commercial entities or non-economic 
actors (e.g., regulators) play an important role in the shared vision (i.e., 
the Redbike case). This suggests that, when formulating strategies, new 
focal firm managers should move away from maximizing the benefits for 
their own companies towards fostering broader competitiveness at the 
level of the ecosystem (Han et al., 2022). 

Second, from the perspective of the structures dimension, new focal 
firms’ managers should orchestrate non-focal actors’ customizations of 
special complements to the innovative offerings of the ecosystem. 
However, in most cases, managers receive few incentives from com-
plementors to make upfront investments in unproven market needs. 
Therefore, rather than starting the ecosystem on a large scale, which 
would require substantial strategic resources, new focal firms should 
aim for early, small-scale success by optimizing the use of their limited 
resources. As the Redbike case illustrated, new focal firms could develop 
prototypes of proposed innovations and then strive to test their market 
potential in small-scale markets. The tangible success from small-scale 
marketplaces could motivate key complementors to successfully kick- 
start innovation ecosystems (Ozcan & Eisenhardt, 2009; Pidun, 
Reeves, & Schüssler, 2020). Moreover, unlike large commercial entities, 
whose established platforms or legitimacy can contribute to the co- 
creation of highly modularized ecosystem offerings by easily inte-
grating a variety of technological standards, designs and requirements, 
new focal firms are advised either to undertake open innovation activ-
ities (e.g., technology conferences, co-designing, collective experiments) 
(Davis, 2016) or to rely on intermediary actors (e.g., anti-trust com-
missions and patent unions) (Moore, 2006). Over the course of such 
orchestration activities, new focal firms should inform all com-
plementors within the ecosystem about the fact that the ecosystem is 
continuously vulnerable, thereby emphasizing the need for consistent 
cohesive innovative actions in response to external disruptors. 

Third, our findings concerning the processes dimension suggest that 
new focal firms should balance out the developmental momentum of 
ecosystems with stability. They should enhance the attractiveness of the 
proposed offering for new actors while simultaneously being cognizant 
of the risks associated with moving too quickly. More specifically, 
introducing a large number of new participants within a short time 
frame might increase the difficulty of achieving the relative schemes for 
co-capturing fair value, thereby triggering competitive tensions among 
actors, which, in turn, could be detrimental to ecosystem growth. To 
avoid this situation and realize the organic scaling of the ecosystem, new 
focal firms should first exploit their networking capabilities to maintain 
a manageable portfolio of ecosystem actors. For example, they could 
coerce explicit assumptions on proposed innovations as well as the 
behavioural rules of participation, thereby lowering opportunism and 
the appropriation of risks in ecosystems. Second, they should be more 
proactive in analyzing the possible influences of the newly introduced 
ecosystem elements (e.g., new and uncommon actors, rules, 

technologies, or institutions) or the modified core-value propositions 
concerning the overall development of the ecosystem. This could help 
new focal firms translate small changes stemming from the non-linear 
interactions of ecosystem actors into valuable information, giving 
them a head start in converting these proactive understandings into 
high-quality ideas or creative solutions. However, such first-mover ad-
vantages stemming from proactiveness and agility can pose considerable 
challenges for new focal firms vis-à-vis the strengthening of their 
cognitive skills and learning capabilities. 

5.3. Limitations and future directions 

Like all studies, our study is subject to several limitations. First, in 
our systematic literature review, we selected only peer-reviewed articles 
and two specially edited book chapters. It is important to note, however, 
that issues relating to the conceptual boundaries of ecosystems have also 
been discussed in conference proceedings, working papers, and con-
sultancy reports. Future studies should thus seek to capture these sour-
ces by combining the bibliometric method and text-mining algorithms, 
which would allow for the expansion of data resources and the effective 
processing of large volumes of data, thereby generating more complete 
research results. 

We applied inductive content analysis to derive a comprehensive, 
detailed understanding of the conceptual boundaries of ecosystems 
pertinent to the innovation management context. Further steps are 
needed to advance the understanding of these boundaries. We recom-
mend that future research include empirical tests of the usability of the 
concepts we have developed. Integration with domain-specific features 
would be particularly helpful in enhancing the understanding of the 
principle building blocks of any ecosystem. For example, empirical ev-
idence has demonstrated that knowledge ecosystems can potentially 
transform themselves into business ecosystems (Attour & Lazaric, 2020; 
Clarysse et al., 2014) and that possible interactions exist between 
entrepreneurial ecosystems and innovation ecosystems (Thomas, Shar-
apov, & Autio, 2018). These studies support our proposition that more 
complex structural aggregations could reveal the transitions and in-
teractions between various types of ecosystems. Building on our 
framework, future conceptual endeavors are likely to generate robust 
structurally aggregated understandings of the conceptual boundaries of 
ecosystems by accommodating other types of ecosystems. 

Our aggregated understanding of the conceptual boundaries of eco-
systems, which builds on a linear lifecycle perspective from birth to 
maturity, might be an oversimplification that is incapable of capturing 
the highly fluid view on the growth of ecosystems. Our interpretative 
analysis generated the notion of differences concerning both the rele-
vance and stability of the key features of ecosystems and their coherent 
links within the various dimensions. Our study showed that nine key 
features are actually either ‘generic’ or ‘variant’ in nature. This suggests 
an aggregated insight that the interpretation of the fluid/dynamic 
growth of an ecosystem is directly dependent on such ‘variant’ features 
within the three dimensions. In this regard, we encourage ecosystem 
scholars to test this relatively complex aggregation through recourse to 
longitudinal qualitative data at the level of the ecosystem, thereby 
providing nuanced guidelines for new focal firms concerning the rele-
vant features in need of special attention to enable ecosystems’ sus-
tainable growth. 
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Appendix A. Inclusion and exclusion criteria  

Criterion Item Rationale 

Exclusion 
criterion  

1. Published before 1993 The ecosystem concept was first introduced into management and business domain by 
Moore (1993). It is hence expected that papers before 1933 do not address this topic 
specifically  

2. “Ecosystem*” not mentioned in the title, abstract, or keywords If the ecosystem* does not mention in the title, abstract, or keywords, it suggests the 
minor citations in the research, and not to be the researchers’ focus  

3. Not peer-reviewed research Following Tranfield et al. (2003), excluding proceedings, magazine essays, editorial, 
working papers and only focus on peer-reviewed articles and books are deemed to 
generate the most “reliable knowledge”  

4. Not in English language Most authors speak English  
5. Not in business, management, and social science disciplines Ecosystem approaches refer to how innovative firms deliver new innovations to societies  
6. “Ecosystem*” mentioned in the title, abstract, or keywords but not 

relevant to our focus 
We focus on ecosystem approaches in the innovation management domain. It helps 
exclude research on other research topics, such as regional/smart innovation ecosystems  

7. The selected paper does not cite one of the seminal works:   

• seven papers: Moore (1993, 1996, 2006); Iansiti and Levien (2004a); 
Iansiti & Richards (2006); Adner (2006); Adner and Kapoor (2010)  

• four books: Moore (1996); Iansiti & Levien (2002), Iansiti and Levien 
(2004b); Adner (2012) 

The bibliometric analysis by de Vasconcelos Gomes, Facin, Salerno and Ikenami (2018) 
showed that most research cites one of seminal works to demonstrate their theory 
foundations of applying innovation or business ecosystem concepts. With such citations, 
it is expected that scholars would explain who/why they cite, and even make conceptual 
extensions. Hence, they possibly provide relevant information that helps answer research 
question  

8. Theory section or literature review refer not to ecosystems’ 
definitions, conceptualizations, or narratives 

According to Hakala et al. (2020), scholars have divergent definitions, 
conceptualizations, or narratives in especially the theory or literature review section 
before the method section because ecosystem concepts have no widely-accepted 
definitions. Hence, they possibly provide relevant information that helps answer the 
research question. 

Inclusion 
criterion  

1. Certain book chapters focusing on the conceptual boundaries of 
ecosystem 

Firstly, these book chapters are also heavily peer-reviewed. Secondly, they are heavily 
cited by researchers. Adams, Smart, and Huff (2017) argue that the inclusion of grey 
literature in literature reviews will contribute to the diversity and flexibility of 
knowledge  

Appendix B. Chronology of selected articles (1993–2020)  

Code Author Title Typea Year Publisher Quotes and Page (Emphasis Added) 

m3 Iansiti, M., & Levien, R. The new operational dynamics of 
business ecosystems: Implications for 
policy, operations and technology 
strategy. Boston, MA: Division of 
Research. 

C 2002 Harvard Business School ““ecosystems” are characterized by a large number of 
loosely interconnected participants who depend on 
each other for their mutual effectiveness and survival.” 
(p10) 

m4 Iansiti, M., & Levien, R. Strategy as ecology. C 2004 Harvard Business Review “Both are characterized by a large number of loosely 
interconnected participants that depend on one 
another for their effectiveness and survival. …also are 
characterized by the presence of crucial hubs that 
assume the keystone function of regulating ecosystem 
health.” (p73) 

m5 Moore, J. F. Business ecosystems and the view from 
the firm. 

C 2006 The Antitrust Bulletin “Volunteerism is part of every business 
ecosystem…”(p45)”A business ecosystem definition is 
at its core a plan for how the contributions in the 
proposed system will be modularized, and what 
sorts of firms will provide which element.” (p56) 

m6 Adner, R. Match your innovation strategy to your 
innovation ecosystem. 

C 2006 Harvard Business Review “Innovation ecosystems are characterized by three 
fundamental types of risk: 
initiative risks—the familiar uncertainties of managing 
a project; interdependence risks —the uncertainties of 
coordinating with complementary innovators; and 
integration risks —the uncertainties presented by the 
adoption process across the value chain.” (p101) 

m7 Peltoniemi, M. Preliminary theoretical framework for 
the study of business ecosystems. 

C 2006 Emergence: Complexity 
& Organization 

“First of all, interconnectedness is an important 
feature…coevolution takes place between an 
organization and its environment…In a business 
ecosystem context, self-organization implies the 
absence of a central or outside controller…The key to 
emergence is the link between micro and macro 
behaviour.” (p10–19) 

m8 Iansiti, M., & Richards, 
G. L. 

The information technology ecosystem: 
Structure, health, and performance. 

E 2006 The Antitrust Bulletin “the IT ecosystem is characterized by a large number 
of participants who depend on each other for their 
mutual effectiveness and survival.” (p79) 

m11 Le, T. T., & Tarafdar, M. Business ecosystem perspective on 
value co-creation in the Web 2.0 era: 
implications for entrepreneurial 
opportunities. 

E 2009 International Journal of 
Entrepreneurial 
Venturing 

“It can be useful to think of a loosely coupled network 
as a business ecosystem (Iansity and Levien, 2002); 
they share some key properties: complexity, self- 
organization and adaptation.” (p122) 
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m14 Li, Y. R. The technological roadmap of Cisco’s 
business ecosystem. 

E 2009 Technovation “Business ecosystems move beyond market positioning 
and industrial structure by 
having three major characteristics: symbiosis, 
platform, and co-evolution.” (p381) 

m15 Basole, R. C. Visualization of interfirm relations in a 
converging mobile ecosystem. 

E 2009 Journal of Information 
Technology 

“A key characteristic of an ecosystem is its ability to 
continuously adapt and evolve to changes inside 
and 
outside of it.” (p147) 

m17 Adner, R., & Kapoor, R. Value creation in innovation 
ecosystems: How the structure of 
technological interdependence affects 
firm performance in new technology 
generations. 

E 2010 Strategic Management 
Journal 

“These approaches have focused on understanding 
coordination among partners in exchange networks 
that are characterized by simultaneous cooperation 
and competition .. although the very imagery of a 
value chain (at the level of both firms and industries) 
suggests interdependencies characterized as an 
ordered arrangement of activities.” (p309) 

m18 Zhang, J., & Liang, X. J. Business ecosystem strategies of mobile 
network operators in the 3G era: The 
case of China Mobile. 

E 2011 Telecommunications 
Policy 

“some of its common features can be summarized, 
including: (a) consisting of a large number of 
organizations; (b) interconnectedness and 
interdependency; and (c) dynamic co-evolution” 
(p158) 

m20 Zahra, S. A., & 
Nambisan, S. 

Entrepreneurship in global innovation 
ecosystems. 

C 2011 AMS Review “two key features of innovation ecosystems have 
become more prominent in recent years, first, 
Innovation platforms have become widespread in 
other sectors including consumer electronics…has led 
to the participation of new ventures not a criterion for 
ecosystem membership… second, physical proximity 
is no longer a criterion for ecosystem 
membership.” (p6–7) 

m22 Williamson, P. J., & De 
Meyer, A. 

Ecosystem advantage: How to 
successfully harness the power of 
partners. 

C 2012 California Management 
Review 

“as we have already noted, one of the attractions of an 
ecosystem compared to a vertical integrated 
organization is its potential for dynamic re 
configuration—sometimes even on the basis of “self- 
organization”—and for accelerated learning by 
bringing together a diversity of partners with different 
capabilities and experiences; joint venture agreement 
might be characterized by saying that: “the various 
parties share a common goal, will make best 
endeavors to contribute to the achievement of that goal, 
and will share the resulting (uncertain) profits.” (p40) 

m26 Mars, M. M., Bronstein, 
J. L., & Lusch, R. F. 

The value of a metaphor: Organizations 
and ecosystems. 

C 2012 Organizational Dynamics “both biological and organizational ecosystems share 
similar emergent properties.” (p278) 

m28 Baldwin, C. Y. Organization design for business 
ecosystems. 

C 2012 Journal of Organization 
Design 

“the access to resources and the complementarity in 
innovation processes appear to be unique 
characteristics of this business ecosystem.” (p20) 

m29 Rong, K., Hu, G., Hou, J., 
Ma, R., & Shi, Y. 

Business ecosystem extension: 
facilitating the technology substitution. 

E 2013 International Journal of 
Technology Management 

“Symbiotic relationship was a common type in the 
evolving ecosystem.” (p275) 

m30 Selander, L., 
Henfridsson, O., & 
Svahn, F. 

Capability search and redeem across 
digital ecosystems. 

E 2013 Journal of Information 
Technology 

“This co-evolution between the technology and 
ecosystem participants creates self-reinforcing 
feedback loops that can affect the ecosystem either 
positively or negatively.” (p185) 

m32 Nambisan, S., & Baron, 
R. A. 

Entrepreneurship in innovation 
ecosystems: Entrepreneurs’ 
self–regulatory processes and their 
implications for new venture success. 

C 2013 Entrepreneurship Theory 
and Practice 

“The three defining characteristics of an innovation 
ecosystem then are the dependencies established 
among the members (members’ performance and 
survival are closely linked to those of the ecosystem 
itself), a common set of goals and objectives 
(shaped by the ecosystem-level focus on a unique 
customer value proposition), and a shared set of 
knowledge and skills.” (p1071) 

m38 Brusoni, S., & Prencipe, 
A. 

The organization of innovation in 
ecosystems: Problem framing, problem 
solving, and patterns of coupling. 

C 2013 Advances in Strategic 
Management 

“tight coupling is a temporary feature of ecosystems.” 
(P184) “new innovation ecosystems characterized by 
both distinctiveness and responsiveness, that is, loosely 
coupled systems.” (p178) 

m39 Ritala, P., Agouridas, V., 
Assimakopoulos, D., & 
Gies, O. 

Value creation and capture mechanisms 
in innovation ecosystems: a 
comparative case study. 

E 2013 International Journal of 
Technology Management 

“The already existing innovation ecosystems of this 
case are characterized as ‘emerged’. This is opposed to 
‘purposely-built’, as these ecosystems have been 
predominately formed and evolved around 
established.” (p255) 

m43 Clarysse, B., Wright, M., 
Bruneel, J., & Mahajan, 
A. 

Creating value in ecosystems: Crossing 
the chasm between knowledge and 
business ecosystems. 

E 2014 Research Policy “First, business ecosystems are characterized by a large 
number of loosely interconnected participants 
dependent on each other for their mutual 
performance…”(p1166)”Business ecosystems, on the 
other hand, are characterized by a non-linear value 
creation process as groups of firms deliver integrated 
solutions to end users.” (p1174) 

m44 Autio, E., & Thomas, L. Innovation ecosystems: Implications for 
Innovation Management? 

C 2014 Oxford University Press “We noted earlier that this is one of the few constructs 
that explicitly covers conceptually both upstream 
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(production side) and downstream (user side) 
activities. This ‘whole-system’ view echoes the original 
biological meaning of the term. The ecosystem 
construct is distinguished from value chain and supply 
chain constructs by its non-linear aspect, as it 
includes both vertical and horizontal relationships 
between actors. The ecosystem construct is also 
distinguished from -value creation oriented constructs 
such as value networks and value constellations by its 
focus on value appropriation and use. A 
distinctive—although not universally applied—aspect 
associated with this construct relates to its focus on the 
evolution of networks of interconnected actors 
towards new states, rather than emphasizing the 
optimization of the output potential of the an existing 
and unchanging network configuration.” (p207–208) 

m48 Siqueira, A. C. O., 
Mariano, S. R., & 
Moraes, J. 

Supporting innovation ecosystems with 
microfinance: Evidence from Brazil and 
implications for social 
entrepreneurship. 

E 2014 Journal of Social 
Entrepreneurship 

“Collaboration and interdependence among 
organizations are typical features of innovation 
ecosystems.” (p319) 

m49 Hienerth, C., Lettl, C., & 
Keinz, P. 

Synergies among producer firms, lead 
users, and user communities: The case 
of the LEGO producer–user ecosystem. 

E 2014 Journal of Product 
Innovation Management 

“One of the key characteristics of the symbiotic 
ecosystem observed is that risks 
usually carried by a single actor are distributed among 
all participating actors.” (p858) 

m51 Ben Letaifa, S. The uneasy transition from supply 
chains to ecosystems The value- 
creation/value-capture dilemma. 

E 2014 Management Decision “Ecosystems are characterized by coopetition.” 
(p281) 

m52 Valkokari, K. Business, innovation, and knowledge 
ecosystems: How they differ and how to 
survive and thrive within them. 

SLR 2015 Technology Innovation 
Management Review 

“an ecosystem always induces both competition and 
cooperation, which leads to the selection and 
adaption of species…ecosystems is not a trivial 
machine, with a defined input-output ratio.” 
(p20–21) 

m55 Basole, R. C., Park, H., & 
Barnett, B. C. 

Coopetition and convergence in the ICT 
ecosystem. 

E 2015 Telecommunications 
Policy 

“Early on the ecosystem was primarily characterized 
by a growth in convergence; more recently we are 
seeing a growing coopetition.” (p544) 

m58 Bosch-Sijtsema, P. M., & 
Bosch, J. 

Plays nice with others? Multiple 
ecosystems, various roles and divergent 
engagement models. 

E 2015 Technology Analysis & 
Strategic Management 

“has the following characteristics: (1) symbiosis: the 
survival of all members is 
built on the benefit of an overall ecosystem (Li, 2009). 
(2) Co-evolution: firms co-evolve capabilities around 
new innovation (Moore, 1993). (3) Platform:…” 
(p961) 

m59 Russell, M. G., 
Huhtamäki, J., Still, K., 
Rubens, N., & Basole, R. 
C. 

Relational capital for shared vision in 
innovation ecosystems. 

E 2015 Triple Helix “A dynamic innovation ecosystem is characterized by 
a continual realignment of synergistic 
relationships that promote growth of the system.” 
(p3) 

m61 Hedman, J., & 
Henningsson, S. 

The new normal: Market cooperation in 
the mobile payments ecosystem. 

E 2015 Electronic Commerce 
Research and 
Applications 

“In the literature, four features of ecosystems stand 
out. First, an ecosystem is characterized by 
simultaneous competition and cooperation, so called 
co-opetition…second, a matter of managing resource 
dependencies…third, tan organization can be a 
stakeholder in many ecosystems… fourth, The fourth 
typical characteristic of ecosystems is that they are not 
stable, but are constantly evolving.” (p308) 

m62 Basole, R. C., Russell, M. 
G., Huhtamäki, J., 
Rubens, N., Still, K., & 
Park, H. 

Understanding business ecosystem 
dynamics: A data-driven approach. 

E 2015 ACM Transactions on 
Management Information 
Systems 

“Cocreation is hence an essential ecosystem 
characteristic.” (p62) 

m63 Rong, K., Hu, G., Lin, Y., 
Shi, Y., & Guo, L. 

Understanding business ecosystem 
using a 6C framework in Internet-of- 
Things-based sectors. 

E 2015 International Journal of 
Production Economics 

“co-evolution in different stages of a lifecycle is an 
essential feature of the business ecosystem.” (p44) 

m64 Weber, M. L., & Hine, M. Who inhabits a business ecosystem? 
The technospecies as a unifying 
concept. 

C 2015 Technology Innovation 
Management Review 

“As ecosystems are considered to be self-organizing 
and scale-free, they consist of an interconnected, 
complex, assemblage of members having resource and 
information flows and some level of productivity where 
each ecosystem affects and is affected by the 
inhabitants of that ecosystem resulting in evolution or 
adaptation with emergence or emergent features.” 
(p33) 

m65 Attour, A., & Barbaroux, 
P. 

Architectural knowledge and the birth 
of a platform ecosystem: a case study. 

E 2016 Journal of Innovation 
Economics Management 

“The modularity of an ecosystem organizational form 
and, by extension, the type of knowledge attached to 
the selection, inter-connection, combination and 
integration of its various components are thus central to 
its very definition as an ecosystem.” (p12) 

m66 Mantovani, A., & Ruiz- 
Aliseda, F. 

Equilibrium innovation ecosystems: the 
dark side of collaborating with 
complementors. 

E 2016 Management Science “Building such innovation ecosystems…seems to be the 
key competitive weapon in most high-tech industries, in 
which the notion of competition has been displaced by 
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that of coopetition (Brandenburger and Nalebuff 
1996). A noteworthy feature of collaboration with 
complementors …is that it is not unusual for firms to 
collaborate with several complementors that sell 
substitutes of each other.” (p534) 

m67 Song, J. Innovation ecosystem: impact of 
interactive patterns, member location 
and member heterogeneity on 
cooperative innovation performance. 

E 2016 Innovation: 
Management, Policy & 
Practice 

“Therefore, when considering the characteristics of 
interaction behaviour for members of an innovation 
ecosystem, this paper uses the computer simulation 
method to simulate the self-organization process of 
member interactions.” (p15) 

m71 Pellikka, J., & Ali- 
Vehmas, T. 

Managing Innovation Ecosystems to 
Create and Capture Value in ICT 
Industries. 

E 2016 Technology Innovation 
Management Review 

“Continuous forming, re-forming, and dissolving 
are characteristic of the innovation ecosystems.” (p19) 

m72 Pera, R., Occhiocupo, N., 
& Clarke, J. 

Motives and resources for value co- 
creation in a multi-stakeholder 
ecosystem: A managerial perspective. 

E 2016 Journal of Business 
Research 

“Business ecosystems are characterized by an 
economic logic where each actor contributes to the 
achievement of an overarching solution” (p4034) 

m73 Hannah, D., Bremner, 
R., & Eisenhardt, K. 

Resource redeployment in business 
ecosystems. In T. Folta, C. Helfat, & S. 
Karim (Eds.), Resource redeployment 
and corporate strategy (Vol. 35, pp. 
19–48). London, England: Emerald 
Group Publishing Limited. 

C 2016 Advances in Strategic 
Management 

“Ecosystems are characterized by high consumption- 
side interdependence… Ecosystems are characterized 
by both cooperation and competition.” (p24) 

m74 Ansari, S., Garud, R., & 
Kumaraswamy, A. 

The disruptor’s dilemma: TiVo and the 
US television ecosystem. 

E 2016 Strategic Management 
Journal 

“The task of managing such coopetitive relationships 
is all the more challenging 
in systemic industries with multisided platforms and 
complex ecosystems.” (p1832) 

m79 Pulkka, L., Ristimäki, 
M., Rajakallio, K., & 
Junnila, S. 

Applicability and benefits of the 
ecosystem concept in the construction 
industry. 

E 2016 Construction 
Management and 
Economics 

“Thomas and Autio (2014) argue that all ecosystems 
share three characteristics: (1) a network of 
participants, (2) governance system and (3) shared 
logic. 
Each characteristic consists of three elements. The 
network of participants consists of specialization, 
complementariness and co-evolution; the 
governance system consists of authority structure, 
membership control and task coordination; and the 
vision logic characteristic consists of legitimacy, trust 
and mutual awareness.” (p126) 

m81 Adner, R. Ecosystem as structure: An actionable 
construct for strategy. 

C 2017 Journal of Management “An ecosystem is inherently multilateral. This means 
not only a multiplicity 
of partners, but also a set of relationships that are not 
decomposable to an aggregation of bilateral 
interactions…it means that the participating actors in 
the system have a joint value creation effort as a 
general goal.” (p42–43) 

m82 Ritala, P., & 
Almpanopoulou, A. 

In defense of ‘eco’ in innovation 
ecosystem. 

C 2017 Technovation “the unique features of purposeful design and 
evolutionary nature may make the 
innovation ecosystem concept viable for examining 
real-world phenomena in both of these important 
respects. For that reason, it is important for ecosystem 
scholars to understand which parts of the ecosystem are 
(and can be) engineered, and which parts are self- 
organized or co-evolved.” (p41) 

n3 Aarikka-Stenroos, L., & 
Ritala, P. 

Network management in the era of 
ecosystems: Systematic review and 
management framework. 

SLR 2017 Industrial Marketing 
Management 

“we outline two key theoretical constituents of the 
ecosystem approach …These include co-evolutionary 
logic, which defines the interactions and processes 
between the actors, technologies, and institutions of an 
ecosystem, and boundaries and composition, which 
define the contextual breadth within which the relevant 
set of actors, technologies, and institutions is situated.” 
(p25) 

n4 Valkokari, K., Seppänen, 
M., Mäntylä, M., & 
Jylhä-Ollila, S. 

Orchestrating innovation ecosystems: a 
qualitative analysis of ecosystem 
positioning strategies. 

E 2017 Technology Innovation 
Management Review 

“the defining characteristic of innovation ecosystems is 
their ability to adapt and evolve.” (p13) 

n6 Russo-Spena, T., Tregua, 
M., & Bifulco, F. 

Searching through the jungle of 
innovation conceptualisations: System, 
network and ecosystem perspectives. 

SLR b 2017 Journal of Service Theory 
and Practice 

no 

n7 Kapoor, R., & Agarwal, 
S. 

Sustaining superior performance in 
business ecosystems: Evidence from 
application software developers in the 
iOS and Android smartphone 
ecosystems. 

E 2017 Organization Science “Increasingly, business ecosystems are characterized 
by a firm that orchestrates the functioning of the 
ecosystem by providing a platform and setting the 
rules for other firms to leverage the platform and offer 
complementary products to the users.”(p531)”we 
offer a novel characterization of complementors’ 
ecosystem level interdependencies that is rooted in 
the structural and evolutionary features of the 
ecosystem.” (p531) 

n8 SLR 2017 
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Järvi, K., & Kortelainen, 
S. 

Taking stock of empirical research on 
business ecosystems: a literature 
review. 

International Journal of 
Business and Systems 
Research 

“Since its inception, the ecosystem construct has been 
defined by characteristics such as 
interconnectedness, interdependencies, symbiosis 
and co-evolution among actors.” (p218) 

n10 Tsujimoto, M., 
Kajikawa, Y., Tomita, J., 
& Matsumoto, Y. 

A review of the ecosystem 
concept—Towards coherent ecosystem 
design. 

SLR 2018 Technological 
Forecasting and Social 
Change 

“We follow these researchers and adopt the idea of 
self-organization for the ecosystem 
definition…‘multilayer’ signifies that there are 
hierarchical levels and/or separate layers in the 
ecosystem…relationships among the actors are not 
confined to the business context…This last 
characteristic will occasionally produce unintended 
results.” (p55) 

n12 Luo, J. Architecture and evolvability of 
innovation ecosystems. 

E 2018 Technological 
Forecasting and Social 
Change 

“To characterize an ecosystem’s evolution prospects, 
the lens of 
analysis used in this paper is “evolvability.” (p134) 

n21 Kapoor, R. Ecosystems: broadening the locus of 
value creation. 

C 2018 Journal of Organization 
Design 

“the latter[ecosystem approach] is characterized by a 
demand-side pooled interdependence with the 
downstream actor (or user) having the decision rights 
with respect to the integration of the complements with 
the focal offer”(p7) 

n22 Phillips, M. A., & Srai, J. 
S. 

Exploring emerging ecosystem 
boundaries: defining ‘the game’. 

E 2018 International Journal of 
Innovation Management 

“Research has highlighted the relevance of viewing 
organizations and their environments as systems, 
characterized by interdependence, co-evolution, 
non-linear behaviour and challenges.” (p2) 

n23 Attour, A., & Lazaric, N. From knowledge to business 
ecosystems: emergence of an 
entrepreneurial activity during 
knowledge replication. 

E 2018 Small Business 
Economics 

“one of the pillars of business ecosystems is integration 
which gives rise to 
tightly knit combinations of assets”(p1)”Business 
ecosystems are characterized by a functional goal to 
enable technological development and innovation.” 
(p2) 

n25 Hannah, D. P., & 
Eisenhardt, K. M. 

How firms navigate cooperation and 
competition in nascent ecosystems. 

E 2018 Strategic Management 
Journal 

“Ecosystems have unique features. First, ecosystems 
are organized around a final product such that their 
components are complementary…Moreover, the 
interdependence among components can be 
complex…Cooperation and competition can also 
unfold simultaneously and differently at multiple 
ecosystem levels: within components; across firms in a 
focal ecosystem; and among rival ecosystems. These 
characteristics increase the complexity of balancing 
cooperation and competition by firms within 
ecosystems.” (p3163) 

n26 Scaringella, L., & 
Radziwon, A. 

Innovation, entrepreneurial, 
knowledge, and business ecosystems: 
Old wine in new bottles?. 

SLR b 2018 Technological 
Forecasting and Social 
Change 

no 

n28 Talmar, M., Walrave, B., 
Podoynitsyna, K. S., 
Holmström, J., & 
Romme, A. G. L. 

Mapping, analyzing and designing 
innovation ecosystems: The Ecosystem 
Pie Model. 

C 2018 Long Range Planning “an ecosystem is characterized by a system-level goal 
in the form of a 
coherent customer-oriented solution.” (p3) 

n30 Bassis, N. F., & 
Armellini, F. 

Systems of innovation and innovation 
ecosystems: a literature review in 
search of complementarities. 

SLR 2018 Journal of Evolutionary 
Economics 

“the five key features of an innovation ecosystem 
(Complexity, Self-organization, Emergence, Co- 
evolution and Adaptation) and a proposed 
governance framework by adopting system complexity 
and evolutionary theory.” (p1063) 

n32 Mars, M. M., & 
Bronstein, J. L. 

The promise of the organizational 
ecosystem metaphor: An argument for 
biological rigor. 

C 2018 Journal of Management 
Inquiry 

“with regard to the five key ecosystem properties 
(Table 1),.. Criterion 1 They consist of a set of nodes, 
within which multiple players function and interact 
Criterion 2 Nodes are linked to each other by flows 
of information and resources Criterion 3 Not every 
node is linked, and those that exist vary in strength 
and direction (positive, neutral, or negative) Criterion 
4 Nodes grow, shrink, are added, and are lost over 
time Criterion 5 Nodes emerge from bottom–up 
processes, and persist or fail based on how they are 
networked;” (p384) 

n33 Lin, S. The structural characteristics of 
innovation ecosystem: a fashion case. 

E 2018 European Journal of 
Innovation Management 

“existing studies have investigated innovation 
ecosystems by first characterising the external 
environment according to the structure of 
interdependence and second examining the flow of 
inputs and outputs connecting with the focal firm 
within the ecosystem.” (p623) 

n34 Jacobides, M. G., 
Cennamo, C., & Gawer, 
A. 

Towards a theory of ecosystems. C 2018 Strategic Management 
Journal 

“An important but neglected characteristic of 
ecosystems is that they help coordinate interrelated 
organizations that have significant 
autonomy.”(p2260)” This encapsulates three crucial 
attributes of an ecosystem… First, “multilateral, 
nongeneric complementarities”… It is precisely this 
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attribute that underpins the particularities of 
ecosystems…What makes ecosystems unique is that the 
interdependencies tend to be standardized 
[modularity]within each role, which creates the need 
for a new set of skills in terms of designing ecosystems… 
Finally, ecosystems are not unilaterally 
hierarchically controlled.” (p2264–2265) 

n35 Dedehayir, O., Mäkinen, 
S. J., & Ortt, J. R. 

Roles during innovation ecosystem 
genesis: A literature review. 

SLR b 2018 Technological 
Forecasting and Social 
Change 

no 

n36 Shaw, D. R., & Allen, T. Studying innovation ecosystems using 
ecology theory. 

E 2018 Technological 
Forecasting and Social 
Change 

“The significant characteristic of ecosystems is that 
they sustain themselves in conditions of scarce 
resources by recycling.” (p101) 

n37 de Vasconcelos Gomes, 
L. A., Facin, A. L. F., 
Salerno, M. S., & 
Ikenami, R. K.. 

Unpacking the innovation ecosystem 
construct: Evolution, gaps and trends. 

SLR 2018 Technological 
Forecasting and Social 
Change 

“business ecosystem or innovation ecosystem are 
composed of interconnected 
and interdependent network actors…may be led by a 
keystone actor…are built on a platform…face 
cooperation and competition…might have a lifecycle 
that follows a co-evolution process.” (p40) 

n38 Suominen, A., Seppänen, 
M., & Dedehayir, O. 

A bibliometric review on innovation 
systems and ecosystems: a research 
agenda. 

SLR 2019 European Journal of 
Innovation Management 

“Hence, the essential characteristics of the business 
ecosystem conceptualization of inter-organizational 
networks, and aiding its differentiation from already 
existing frameworks, are its ecological science 
origins.” (p339) 

n39 Phillips, M. A., & Ritala, 
P. 

A complex adaptive systems agenda for 
ecosystem research methodology. 

C 2019 Technological 
Forecasting and Social 
Change 

“Ecosystem research has highlighted the managerial 
relevance of viewing organizations and their 
environments as systems, characterized by 
interdependence, co-evolution, non-linear 
behaviour and scalable, system-level opportunities 
and challenges”(p2)”co-evolution remains a widely 
referred topic and is a central feature of ecosystems” 
(p10) 

n40 Chae, B. K. A General framework for studying the 
evolution of the digital innovation 
ecosystem: The case of big data. 

E 2019 International Journal of 
Information Management 

“the ecosystem are characterized as an evolutionary 
process involving 
“variation and selective retention.” (p84) 

n41 Parente, R., Rong, K., 
Geleilate, J. M. G., & 
Misati, E. 

Adapting and sustaining operations in 
weak institutional environments: A 
business ecosystem assessment of a 
Chinese MNE in Central Africa. 

E 2019 Journal of International 
Business Studies 

“what differentiates the business ecosystem perspective 
from the networks and value chain constructs is its 
nonlinear, multisided, coevolutionary 
characteristic.” (p277) 

n43 Gupta, R., Mejia, C., & 
Kajikawa, Y. 

Business, innovation and digital 
ecosystems landscape survey and 
knowledge cross sharing. 

SLR b 2019 Technological 
Forecasting and Social 
Change 

no 

n44 Bacon, E., Williams, M. 
D., & Davies, G. 

Coopetition in innovation ecosystems: 
A comparative analysis of knowledge 
transfer configurations. 

E 2019 Journal of Business 
Research 

“Coopetition has been identified as an integral 
component of open 
innovation ecosystems and is pursued in these contexts 
as a result of 
various lines of inquiry.” (p2) 

n45 Planko, J., Chappin, M. 
M., Cramer, J., & 
Hekkert, M. P. 

Coping with coopetition—Facing 
dilemmas in cooperation for sustainable 
development: The case of the Dutch 
smart grid industry. 

E 2019 Business Strategy and the 
Environment 

“build up a prosperous innovation ecosystem around 
their new sustainability technology, …Coopetition is a 
good strategy when new markets need to be created and 
consumers need to be educated.” (p667) 

n46 Senyo, P. K., Liu, K., & 
Effah, J. 

Digital business ecosystem: Literature 
review and a framework for future 
research. 

SLR 2019 International Journal of 
Information Management 

“The main characteristics of DBEs are platform, 
symbiosis, co-evolution 
and self-organization.” (p53) 

n48 Mei, L., Zhang, T., & 
Chen, J. 

Exploring the effects of inter-firm 
linkages on SMEs’ open innovation 
from an ecosystem perspective: An 
empirical study of Chinese 
manufacturing SMEs. 

E 2019 Technological 
Forecasting and Social 
Change 

“An innovation ecosystem also represents the feature 
of structural 
dynamics among heterogeneous stakeholders, 
including focal firms, 
customers, suppliers, government agencies, and 
associations, among 
others.” (p119) 

n49 Reeves, M., Lotan, H., 
Legrand, J., & 
Jacobides, M. G. 

How Business Ecosystems Rise (and 
Often Fall). 

C 2019 MIT Sloan Management 
Review 

“We focused on multicompany systems cited by at least 
one academic paper as an ecosystem and then 
confirmed that they showed several defining 
characteristics: (1) a large number of partners, (2) 
diversity across industries, (3) relationships based 
on collaboration rather than ownership, and (4) 
the ability for partners to join with limited 
friction.” (p1) 

n50 Yaghmaie, P., & 
Vanhaverbeke, W. 

Identifying and describing constituents 
of innovation ecosystems. 

SLR 2019 EuroMed Journal of 
Business 

“This complementarity is characteristic of the 
innovation ecosystem and it indicates that the 
collaborating partners are all different from each 
other.”(p5)”Finally, innovation ecosystems are 
characterized by strong dynamics over time.” (p15) 

n51 Granstrand, O., & 
Holgersson, M. 

Innovation ecosystems: A conceptual 
review and a new definition. 

SLR 2019 Technovation “These three cases… illustrate the presence of all the 
defining characteristics of an innovation ecosystem as 

(continued on next page) 

J. Han et al.                                                                                                                                                                                                                                      



Industrial Marketing Management 106 (2022) 112–138

132

(continued ) 

Code Author Title Typea Year Publisher Quotes and Page (Emphasis Added) 

proposed in this article, including the presence 
of complementary as well as substitute relations in the 
sub-systems of actors, activities and artifacts, together 
with relations between them involving rights allocation 
through market transactions… Competitive relations 
existed on multiple levels both in the artifact and actor 
systems, and mixed with cooperative relations into 
coopetition in all cases.” (p8) 

n52 Adner, R., & Feiler, D. Interdependence, Perception, and 
Investment Choices: An Experimental 
Approach to Decision Making in 
Innovation Ecosystems. 

E 2019 Organization Science “Conjunctive interdependence is characteristic of 
ecosystem 
settings.” (p111) 

n54 Radziwon, A., & Bogers, 
M. 

Open innovation in SMEs: Exploring 
inter-organizational relationships in an 
ecosystem. 

E 2019 Technological 
Forecasting and Social 
Change 

“Business ecosystems can be characterized as 
consisting of a variety 
of types of stakeholders, including suppliers, 
customers, competitors, universities, and other 
complementors, all of whom play a different role 
relative to the other actors in the value-creation 
process.” (p576) 

n55 Ding, L., Ye, R. M., & 
Wu, J. X. 

Platform strategies for innovation 
ecosystem: Double-case study of 
Chinese automobile manufactures. 

E 2019 Journal of Cleaner 
Production 

“The symbiosis of IE is thereby featured in the 
cooperation on innovations among core enterprise, 
upstream suppliers, downstream customers, and/or 
complementors.” (p1566) 

n56 Pekkarinen, S., Tuisku, 
O., Hennala, L., & 
Melkas, H. 

Robotics in Finnish welfare services: 
dynamics in an emerging innovation 
ecosystem. 

E 2019 European Planning 
Studies 

“On the basis of the results, the ecosystem appears to be 
both ‘a target for managerial action’ and ‘self- 
evolving’, in accordance with…The ecosystem is self- 
evolving related to accelerating and hindering ‘forces’ 
as well as mutual collaboration and adjustment 
between actors, but still it seems that there is a need of 
purposeful action and management, for instance in 
terms of having users participate.” (p18) 

n57 Fuller, J., Jacobides, M. 
G., & Reeves, M. 

The myths and realities of business 
ecosystems. 

C 2019 MIT Sloan Management 
Review 

“The essential characteristics of business ecosystems 
are the following: They are multi-entity, made up of 
groups of companies not belonging to a single 
organization. They involve networks of shifting, 
semipermanent relationships, linked by flows of 
data, services, and money. The relationships combine 
aspects of competition and collaboration, often 
involving complementarity between different products 
and capabilities (for instance, smartphones and apps). 
Finally, in ecosystems, players coevolve as they 
redefine their capabilities and relations to others over 
time.”(p2)”The danger of this myth is that it leads us 
to adopt static, deductive approaches that are at odds 
with the dynamic, emergent character of 
ecosystems.” (p5) 

n59 Aksenova, G., Kiviniemi, 
A., Kocaturk, T., & 
Lejeune, A. 

From Finnish AEC knowledge 
ecosystem to business ecosystem: 
lessons learned from the national 
deployment of BIM. 

E 2019 Construction 
Management and 
Economics 

“It is characterized by an interdependence of 
cooperating and competing (but 
complementary) network of partners, a structured 
community, and it plays a critical role in determining 
value co-creation and co-capture…The network 
logic of the ecosystem is usually aligned with a keystone 
and is characterized by a large number of loosely 
connected actors (niches) that depend on each other 
for their mutual benefit and, through interdependence, 
can co-create value that no single actor can.” (p319) 

n61 Beltagui, A., Rosli, A., & 
Candi, M. 

Exaptation in a digital innovation 
ecosystem: The disruptive impacts of 
3D printing. 

E 2020 Research Policy “Ecosystems are complex adaptive systems (Choi 
et al., 2001) characterized by the interplay among the 
behaviors of individual actors and those of the 
whole system across indeterminate boundaries.” 
(p3) 

n62 Ganco, M., Kapoor, R., & 
Lee, G. 

From Rugged Landscapes to Rugged 
Ecosystems: Structure of 
Interdependencies and Firms’ 
Innovative Search. 

E 2020 Academy of Management 
Review 

“Moreover, while the structure of interdependencies 
between the different actors is touted as a key 
distinguishing feature of an ecosystem perspective.” 
(p2) 

n64 Thomas, L. D. W., and E. 
Autio 

Innovation ecosystems in management: 
An organizing typology. 

C 2020 Oxford University Press “we identify four distinguishing commonalities across 
different ecosystem concepts in management. The first 
characteristic is that of participant het-erogeneity… 
The second distinguishing characteristic is that 
ecosystems facilitate an ecosystem output that is 
more encompassing than any single participant could 
deliver alone…The third distinguishing characteristic is 
the nature of interdependence among ecosystem 
participants…The fourth distinguishing characteristic 
is the nature of ecosystem governance, which relies 
primarily on non-contractual mechanisms.” (p2) 
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n65 Shipilov, A., & Gawer, A. Integrating Research on 
Interorganizational Networks and 
Ecosystems. 

C 2020 Academy of Management 
Annals 

“The focus on value proposition as a defining feature 
of ecosystems highlights that ecosystems cannot be 
reduced to a set of interorganizational alliances or 
to a network of organizations.”(p101)”Ecosystems are 
characterized by the multilateral nature of 
dependencies across their members…Another unique 
feature is that, within ecosystems, groups of actors with 
similar types of interdependencies with other groups of 
actors face similar governance rules[modularity].” 
(p102) 

n66 Harmaakorpi, V., & 
Rinkinen, S. 

Regional development platforms as 
incubators of business ecosystems. Case 
study: The Lahti urban region, Finland. 

E 2020 Growth and Change “all ecosystems have some common features. They are 
highly self-sustaining systems that emerge, evolve 
and die in their own rhythm and cannot be controlled 
from the outside easily.” (p2) 

n69 Hakala, H., O’Shea, G., 
Farny, S., & Luoto, S. 

Re-storying the Business, Innovation 
and Entrepreneurial Ecosystem 
Concepts: The Model-Narrative Review 
Method. 

SLR 2020 International Journal of 
Management Reviews 

“key themes: Global competition, co-opetition; co- 
evolution, synergies, market 
selection Collaboration, value co-creation, 
customer-facing solutions, platforms, keystones, 
hubs…” (p7,Table 1) 

n70 Palmié, M., Wincent, J., 
Parida, V., & Caglar, U. 

The evolution of the financial 
technology ecosystem: An introduction 
and agenda for future research on 
disruptive innovations in ecosystems. 

C 2020 Technological 
Forecasting and Social 
Change 

“ecosystems are characterized by complementarities 
in production and/or consumption and that the 
members of the ecosystem can coordinate these 
complementarities without hierarchical governance…” 
(p3) 

n71 Sant, T. D., de Souza 
Bermejo, P. H., Moreira, 
M. F., & de Souza, W. V. 
B. 

The structure of an innovation 
ecosystem: foundations for future 
research. 

SLR b 2020 Management Decision no 

Note: “a” means that we categorize all papers into three research types by use of different symbols: “E” represents empirical research, including qualitative case-study, 
simulation, experiment, quantitative study; “C” represents the conceptual research; “SLR” represents the systematic literature review. “b” denotes that we keep the 
literature reviews in the table while some of them do not have relevant quotes. 
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self-organization (m7)

self-organisation (m11)

self-organization (m22)

self-organization (m61)

self-organizing (m64)

self-organization (n10)

self-organization (n30)

self-organiztion (n46)

self-evolving (n56)

volunteerism (m5)

self-organisation process of member interactions (m67)
authority structure, membership control and task 
coordination (m79)
purposeful design and evolutionary nature (m82)

significant autonomy (n34)

not unilaterally hierarchically controlled (n34)
relationships based on collaboration rather than ownership 
(n49)
highly self-sustaining (n66)

a large number of organizations (m18)

a set of nodes (n32)

a large number of partners (n49)

boundaries and composition (n3)

cocreation (m62)

legitimacy, trust and mutual awareness (m79)

not confined to the business context (n10)

not every node is linked (n32)
linked to each other by flows of information and 
resources (n32)
ecological science origins (n38)
structural dynamics among heterogeneous 
stakeholder (n48)
diversity across industries (n49)
consisting of a variety of types of stakeholders 
(n54)
shifting, semipermanent relationships (n57)
the behaviors of individual actors and those of 
the whole system across indeterminate 
boundaries (n61)
participant heterogeneity (n64)

non-linear value creation process (m43)

non-linear aspect (m44)

non-linear behaviour and challenges (n22)

non-linear behavior and scalable (n39)

nonlinear (n41)

continuous forming, re-forming, and dissolving (m71)

unintended results (n10)

nodes emerge from bottom–up processes (n32)

nodes grow, shrink, are added, and are lost over time (n32)

strong dynamics over time (n50)
not a trivial machine, with a defined input-output ratio 
(n52)
non-contractual mechanisms (n64)

platform (m14)

platform (n46)

platform (m58)

the presence of crucial hubs (m4)

innovation platforms (m20)
a firm that orchestrates the functioning of the 
ecosystem (n7)
focal firm (n33)

a keystone actor (n37)

platforms, keystones, hubs (n69)

share a common goal (m22)
a common set of goals and objectives (m32)
a shared set of knowledge and skills (m32)
value creation and value appropriation and use (m44)
a joint value creation effort as a general goal (m81)
a functional goal (n23)
a system-level goal (n28)
system-level opportunities and challenges (n39)
a target for managerial action (n56)
an ecosystem output (n64)
value proposition (n65)
value co-creation and customer-facing solutions (n69)

Roles
Non-linearity

Self-organization

Shared vision

Various roles/actors
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complementarity (m28)

complementarity (m72)

complementarity (n50)

complementary (n51)

complementarities in production and/or consumption (n70)

specialization, complementariness (m79)
a final product such that their components are complementary 
(n25)
multilateral, nongeneric complementarities (n34)

a continual realignment of synergistic relationships (n59)

interconnectedness (m7)

interdependencies (m17)

interconnectedness and interdependency (m18)

interdependencies (n7)

interdependencies (n8)

interconnectedness (n8)

interdependence (n22)

interdependence (n25)

interdependence (n33)

interdependent (n37)

interdependence (n39)
interdependence (n59)

interdependencies (n62)

interdependence (n64)
three fundamental types of (initiative,
interdependence, and integration) risks (m6)
a large number of participants who depend on
each other (m8)
dependencies (m32)

collaboration and interdependence (m48)

shared fate (m49)

resource dependencies (m61)

high consumption side interdependence (m73)

demand-side pooled interdependence (n21)

conjunctive interdependence (n52)

modularity (m65)

modularity (n65)

multilateral (m81)

multilayer (n10)

multisided (n41)

multi-entity (n57)

multilateral nature of dependencies (n65)

the contributions in the proposed system will be modularized (m5)

convergence (m55)

interdependencies tend to be standardized [modularity] (n34)

the ability for partners to join with limited friction (n49)

complexity (m11)
complexity (n30)

loosely interconnected participants (m3)

loosely interconnected participants (m4)

loosely interconnected participants (m43)

tight coupling (m38)

tightly knit combinations of assets (n23)

a large number of loosely connected actors (n59)

Coupling

Interdependence

Modularity

Structures

Complementarity

J. Han et al.                                                                                                                                                                                                                                      



Industrial Marketing Management 106 (2022) 112–138

136

emergence (m7)

emergence (n30)

emergent character (n57)

emergent properties (m26)

emerged (m39)

emergence or emergent features (m64)

co-evolution (m7) symbiosis (m14)

co-evolution (m14) symbiosis (m58)

co-evolution (m15) symbiosis (n8)

co-evolution (m30) symbiosis (n46)

co-evolution (m58) symbiosis (n55)

co-evolution (m63) adaptation (m11)

co-evolution (n8) dynamic co-evolution (m18)

co-evolution (n22) symbiotic relationship (m29)

co-evolution (n30) evolution of networks of interconnected actors 
towards new states (m44)

co-evolution (n36) co-evolutionary logic (n3)
co-evolution (n37) ability to adapt and evolve (n4)
co-evolution (n39) evolvability (n12)

coevolutionary (n41) adaptation (n30)

co-evolution (n46) evolutionary process (n40)
co-evolution (n69) players coevolve (n57)

Coopetition (m51)

Coopetition (m55)

co-opetition (m61)

Coopetition (m66)

Coopetition (n44)

coopetition (n45)

Coopetition (n51)

co-opetition (n69)

simultaneous cooperation and competition (m17)

competition and cooperation (m52)

collaboration with complementors (m66)

cooperation and competition (m73)

Coopetitive relationships (m74)

cooperation and competition can also unfold simultaneously (n25)

cooperation and competition (n37)

competition and collaboration (n57)
cooperating and competing (but complementary) network of partners 
(n59)

Emergence

Co-evolution

Processes
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Han, J., Zhou, H., Löwik, S., & de Weerd-Nederhof, P. (2022). Building and sustaining 
emerging ecosystems through new focal ventures: Evidence from China’s bike- 
sharing industry. Technological Forecasting and Social Change, 174, Article 121261. 

Hannah, D. P., & Eisenhardt, K. M. (2018). How firms navigate cooperation and 
competition in nascent ecosystems. Strategic Management Journal, 39(12), 
3163–3192. 

Iansiti, M., & Levien, R. (2002). The new operational dynamics of business ecosystems: 
Implications for policy, operations and technology strategy. Citeseer.  

Iansiti, M., & Levien, R. (2004a). Strategy as ecology. Harvard Business Review, 82(3), 
68–81. 

Iansiti, M., & Levien, R. (2004b). The keystone advantage: What the new dynamics of 
business ecosystems mean for strategy, innovation, and sustainability. Boston: Harvard 
Business School Press.  

Iansiti, M., & Richards, G. L. (2006). Information technology ecosystem: Structure, 
health, and performance. The Antitrust Bull, 51, 77–110. 

Jaakkola, E. (2020). Designing conceptual articles: Four approaches. AMS Review, 10, 
18–26. 

Jacobides, M. G., Cennamo, C., & Gawer, A. (2018). Towards a theory of ecosystems. 
Strategic Management Journal, 39(18), 2255–2276. 

Kapoor, R. (2018). Ecosystems: Broadening the locus of value creation. Journal of 
Organization Design, 7(1), 1–16. https://doi.org/10.1186/s41469-018-0035-4 

Kapoor, R., & Lee, J. M. (2013). Coordinating and competing in ecosystems: How 
organizational forms shape new technology investments. Strategic Management 
Journal, 34(3), 274–296. 

Kast, F. E., & Rosenzweig, J. E. (1972). General systems theory: Applications for 
organization and management. The Academy of Management Journal, 15(4), 
447–465. 

Kim, H., Lee, J. N., & Han, J. (2010). The role of IT in business ecosystems. 
Communications of the ACM, 53(5), 151–156. 

Kolloch, M., & Dellermann, D. (2018). Digital innovation in the energy industry: The 
impact of controversies on the evolution of innovation ecosystems. Technological 
Forecasting and Social Change, 136, 254–264. 

Letaifa, S. B. (2014). The uneasy transition from supply chains to ecosystems: The value- 
creation/value-capture dilemma. Management Decision, 52(2), 278–295. 

Leten, B., Vanhaverbeke, W., Roijakkers, N., Clerix, A., & Van Helleputte, J. (2013). IP 
models to orchestrate innovation ecosystems. California Management Review, 55(4), 
51–64. 

Li, J., Chen, L., Yi, J., Mao, J., & Liao, J. (2019). Ecosystem-specific advantages in 
international digital commerce. Journal of International Business Studies, 50(9), 
1448–1463. 

Li, Y.-R. (2009). The technological roadmap of Cisco’s business ecosystem. Technovation, 
29(5), 379–386. 

Liu, G., & Rong, K. (2015). The nature of the co-evolutionary process: Complex product 
development in the mobile computing industry’s business ecosystem. Group & 
Organization Management, 40(6), 809–842. 

Lu, C., Rong, K., You, J., & Shi, Y. (2014). Business ecosystem and stakeholders’ role 
transformation: Evidence from Chinese emerging electric vehicle industry. Expert 
Systems with Applications, 41(10), 4579–4595. 

Luo, J. (2018). Architecture and evolvability of innovation ecosystems. Technological 
Forecasting and Social Change, 136, 132–144. 

Mariano, S., & Awazu, Y. (2016). Artifacts in knowledge management research: A 
systematic literature review and future research directions. Journal of Knowledge 
Management, 20(6), 1333–1352. 

Mars, M. M., Bronstein, J. L., & Lusch, R. F. (2012). The value of a metaphor: 
Organizations and ecosystems. Organizational Dynamics, 41(4), 271–280. 

Mitleton-Kelly, E. (2003). Ten principles of complexity and enabling infrastructures. In 
E. Mitleton-Kelly (Ed.), Complex systems and evolutionary perspectives on organizations: 
The application of complexity theory to organizations (pp. 23–50). London, England: 
Elsevier.  
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