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The construct of generativity is increasingly adopted to describe system innova-
tion in digital contexts. We systematically review this construct, investigating its
antecedents, processes and outcomes in management studies. We draw on dif-
ferent theoretical perspectives to develop an integrative conceptual framework.
We argue that generativity is a sociotechnical system where social and technical
elements interact to facilitate combinatorial innovation, and where generative
fit and governance play a central role. Based on our bibliometric and qualitative
analysis, we identify seven components of generativity: generative architecture,
generative governance, generative community, generative fit, combinatorial
innovation, generative outcomes and generative feedback. We integrate these
components into a conceptual framework that describes the relationships among
the components and how they collectively result in ecosystem innovation. We
also elucidate future research directions for management scholars.

When the blindmen had each felt a part of the
elephant, the king went to each of them and
said to each: ‘Well, blind man, have you seen
the elephant? Tell me, what sort of thing is an
elephant?’ Udāna (68–69)

INTRODUCTION

Though the use of generativity dates back over 70 years
in the social sciences, in the context of creating a legacy
that survives beyond one’s own lifespan (Erikson, 1950),
in more recent years it has been used to understand inno-
vation in systemic contexts. A key stimulus, focusing on
personal computers and the internet, was ‘the generative
internet’ (Zittrain, 2006), subsequently adopted by scholars

[Correction added on 7 September 2021, after first online publication:
Figure 6 has been updated in this version.]
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in informationmanagement (Henfridsson&Bygstad, 2013;
Tilson et al., 2010) and platform strategy (Boudreau, 2012;
Cennamo & Santaló, 2019). Generativity has also been
considered from other management perspectives, includ-
ing organizational routines (Pentland & Feldman, 2005),
knowledge collaboration in online communities (Faraj
et al., 2011) and customer-driven product customization
(Buffington & McCubbrey, 2011).
Etymologically, ‘generativity’ is derived from the verb

‘generate’, which means ‘to produce or create’. The adjec-
tival form is ‘generative’, which describes the quality of
producing or creating something.1 Thus, from a semantic
perspective, the noun ‘generativity’ denotes the ability to
produce or create something. In business and manage-
ment, themost influential definition is by Zittrain (2006, p.
1980), who defined generativity as ‘a technology’s overall
capacity to produce unprompted change driven by large,
varied and uncoordinated audiences’. Generativity has also
been conceptualized fromother perspectives. For instance,
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Lane (2011) introduced ‘generative relationships’ as the
locus of activity where new innovations occur, and Ahuja
et al. (2013) used ‘generative appropriability’ to describe
the capture of value from future innovations spawned by
those that already exist. More generally, Van De Ven et al.
(2013) stressed the importance of ‘generative designs’ in
the context of designing organizations for innovation,
while Kogut (2000) proposed ‘generative rules’ of cooper-
ation that guide the emergence of innovation in networks.
Taken together, these various scholarly applications of

generativity evoke notions of creation, production, reju-
venation and novelty in system contexts (cf. van Osch &
Avital, 2010). However, like the ancient Indian parable of
the blind men and the elephant,2 these scholarly applica-
tions consider systemic innovation from different perspec-
tives. While the diversity of theoretical approaches and
research questions adds richness, and the perspectives are
mostly congruent and not necessarily contradictory (and
some variance is to be expected, cf. Whetten et al., 2009),
their diversity risks theoretical fragmentation. Constructs
such as generativity are conceptual abstractions of phe-
nomena that cannot be directly observed, and require clar-
ity to be comprehensible (MacCorquodale &Meehl, 1948).
To enable cumulativeness, a construct needs to ‘distill phe-
nomena into sharp distinctions that are comprehensible to
a community of researchers’ (Suddaby, 2010, p. 346). How-
ever, there is a risk of fragmentation due to the differing
ontological foundations of the various perspectives on gen-
erativity, and its rapid adoption across multiple disciplines
(driven perhaps by the richness of the construct itself, cf.
Weick, 2007).
Thus, it is vital to clarify the conceptual contours of

generativity, and to highlight aspects that are currently
unexplored. This is particularly important for scholars
who wish to build theory using generativity, as theory
is a ‘system of constructs. . . which. . . are related to each
other’ (Bacharach, 1989, p. 498). Given that the influen-
tial definition of Zittrain (2006) is complex (it defines
generativity as the property of a technology to produce
an outcome that is driven by a specific process) and is
accompanied by a second definition in the same article
(‘a function of a technology’s capacity for leverage across
a range of tasks, adaptability to a range of tasks, ease
of mastery and accessibility’; Zittrain, 2006, p. 1981),
scholars have already begun to point out the potential
for confusion (e.g. see Autio & Thomas, 2020). Given
these risks, we argue that the construct of generativity
needs to be clearly demarcated so future scholars can
communicate productively, and to allow for theoretical
and empirical creativity (Suddaby, 2010). We therefore
undertake a systematic survey of generativity within the
management discipline and clarify the concept. Our goal
is to provide an encompassing yet parsimonious view that

places existing scholarship in context, and to develop a
framework that integrates these different perspectives and
will stimulate cumulative future research.
Our study offers several contributions. First, building

on our bibliometric and qualitative analysis, we propose
an understanding of generativity that captures its essential
characteristics, while avoiding tautology or circular-
ity (Suddaby, 2010). We propose that generativity is a
sociotechnical system where social and technical elements
interact to facilitate combinatorial innovation (cf. Trist,
1981). Our review identifies seven components of gener-
ativity: generative architecture, generative governance,
generative community, generative fit, combinatorial
innovation, generative outcomes and generative feedback.
Each component is congruent with one or more of the
perspectives through which scholars have investigated
generativity in the past, and together they comprise the
antecedents, processes and outcomes of generativity.
Second, we integrate these components into a concep-

tual framework that describes the relationships among
the components and how they collectively result in system
innovation. We argue that a generative architecture and
a generative community only result in combinatorial
innovation when they have a generative fit—that is when
there is an alignment between the generative potential
of the architecture and the generative capacity of the
community. We demonstrate the central role of generative
governance by showing how governance moderates
both the generative potential of the architecture and the
generative capacity of the community. Different degrees
of generative fit result in different levels of combinatorial
innovation, producing outcomes of novelty, value creation
and social impact. We argue that these outcomes drive
generative feedback processes—architectural feedback,
governance feedback and community feedback—that
shape the evolution of the generative system.
Third, our study also elucidates future research direc-

tions for management scholars. We suggest that additional
research is required into the social aspects of generativ-
ity, particularly the role of specific actors (such as users
and customers) and governance in shaping the genera-
tive community, and the specific processes and structural
relationships between architecture and community that
comprise generative fit. We also suggest future research
into the relationship between the processes of digitization
and digitalization and generative feedback (and generativ-
ity generally), as well as into generative outcomes, partic-
ularly in relation to unintended consequences and their
mitigation.
These contributions are based on a rigorous and compre-

hensive systematic review that identifies 161 articles that
substantively consider generativity from a variety of dif-
ferent perspectives. Our bibliometric results illustrate that
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TABLE 1 Data sources as of 31 December 2020

Search type Search term ISI SSCI search
Topic (title, abstract and keywords) generativ* 5556
Articles citing Tilson et al. (2010) 204
Articles citing Yoo et al. (2010) 323
Articles citing Zittrain (2006) 140

Total 6223

although the construct is predominantly used in informa-
tion management, it has now been substantively used in
16 management sub-disciplines, and the rate of adoption
is increasing. Most current literature is conceptual and
has been published in high-quality journals, indicating
that scholars have recognized the utility of the construct.
Although these articles also call for additional research
(e.g. Henfridsson & Bygstad, 2013; Yoo, 2013), our review
illustrates that there has been limited empirical research to
date.We suggest that thismay be due to the vague nature of
the construct (Autio & Thomas, 2020). This review hence
provides a bibliometric and theoretical baseline that helps
scholars to empirically explore the phenomenon (Suddaby,
2010).

REVIEWMETHOD

Data collection

We began collecting data with a search for all articles from
2020 or earlier in the Web of Science ISI Social Sciences
Index that included ‘generativ*’ in their titles, abstract
and keywords (n = 5556). ISI is generally considered the
most comprehensive database for scholarly work and cov-
ers thousands of journals, typically including the most
prominent. To ensure that onlymanagement literaturewas
included, a filter (n = 4466) compared the data with the
journals listed in the Academic Journal Guide 2018 (Asso-
ciation of Business Schools, 2018). This guide details the
range, subject matter and relative quality of the journals
in which business and management academics publish.3
So that the review only considered innovation in systemic
contexts, both authors independently reviewed the 1090
remaining articles to identify those that considered ‘gen-
erative’ and ‘generativity’ in the context of innovation.
For accuracy, each author’s results were then compared,
resulting in an inter-rater coding of 0.943 using Cohen’s
kappa (Cohen, 1960); any discrepancies were discussed
and resolved, resulting in a list of 128 articles. The indi-
vidual PDFs for the remaining articles were then down-
loaded to confirm relevance. Each downloaded article was

read by both authors, and another 35 articleswere removed
(resulting in 93 articles), as somewere book reviews (n= 7)
and others (n= 28), on closer reading, did not substantively
consider either ‘generative’ or ‘generativity’ in the context
of innovation. Table 1 presents our list of sources and fil-
tering process.
As it was possible that other articles investigated the

same phenomenon but did not necessarily use the words
‘generative’ or ‘generativity’, we undertook a co-citation
analysis and identified the top three co-cited articles
among the 93 articles: Tilson et al. (2010), Yoo et al. (2010)
and Zittrain (2006). Our intuition was that even if scholars
did not use the words ‘generative’ or ‘generativity’ (here-
after just ‘generativity’) in their title, abstract or keywords,
it was likely that they would have cited the same founda-
tional literature.We searched theWeb of Science ISI Social
Sciences Index database for articles from 2020 and earlier
that cited Tilson et al. (2010; n = 204), Yoo et al. (2010;
n = 323) and Zittrain (2006; n = 140). In ISI, only essen-
tial bibliographic information is captured for cited articles,
and as such the ‘Times Cited’ view only displays those cita-
tions that have been standardized and unified. To identify
articles for review, we first removed duplicates (n = 208),
those that were already present in the original search (n
= 93) and those that were not listed in the Academic Jour-
nal Guide 2018 (Association of Business Schools, 2018) (n=
81). So that only articles that considered innovation in sys-
tem contexts were included, both authors independently
reviewed the remaining 285 articles to identify those that
considered generativity in the context of innovation. Each
author’s results were then compared, resulting in an inter-
rater coding of 0.915 using Cohen’s kappa (Cohen, 1960);
any discrepancies were discussed and resolved, resulting
in a list of 131 articles (removing n = 190). To ensure rele-
vance, the individual PDFs for the remaining articles were
then downloaded and read by both authors. Another 27
articles were removed, as some were book reviews (n = 4)
and others (n= 23), on closer reading, did not substantively
consider notions related to generativity; this left 68 articles.
The final corpus of 161 (93 + 68) articles was used in both
the first and second stages of analysis. Table 2 presents our
exclusion criteria and the article totals following exclusion.
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TABLE 2 Exclusion criteria

Exclusion criteria

Generativ* articles Articles citing foundational works
Exclusion Resulting Exclusion Resulting

Raw count 5556 667
Duplicates 0 5556 208 459
Duplicated in generativ* articles 0 5556 93 366
Non-ABS-listed journal 4466 1090 81 285
Non-innovation focus 962 128 190 95
Non-article (e.g. book review) 7 121 4 91
Non-substantive 28 93 23 68
Subtotal 93 68
Total 161

Data analysis

The first stage of analysis focused on identifying bibliomet-
ric patterns. To do so, both authors reviewed each article
to analyse its discipline, type (e.g. conceptual, empirical)
and journal quality. The data from these analyses provide
the means to highlight key concepts, theoretical bases and
invisible colleges (Gmur, 2003). We produced tables and
graphs of the articles, identifying patterns, and analysed
the authors’ keywords considering frequency, growth and
commonalities. We also undertook a co-citation analysis
to identify the main cited articles, using the approach of
Batagelj and Cerinšek (2013), as these main cited articles
provide insight into key theoretical influences. We created
a co-citation map using the biblioNetwork function of the
R package biblometrix (Aria & Cuccurullo, 2017) and nor-
malized the resulting network using association strength
coefficients.4 We visualized the co-citation map using
the VOSviewer software,5 presenting the top 15 citations
(vertices) with the highest co-occurrence (degree).
The second stage of data analysis consisted of qualitative

analyses, and the 161 articles were imported into the quali-
tative data analysis software ATLAS.ti, where both authors
closely read each article to determine how generativity was
used. Following the method of Kowalkowski and Nordin
(2010), we first analysed how the articles used generativity
in their arguments, and the implied theory and key con-
cepts used. This analysis was coded in ATLAS.ti to identify
the fundamental components of generativity. Second, we
used axial coding (Corbin & Strauss, 2008) to identify
second-order themes which characterize the explicit
and implicit antecedents to generativity, along with its
various processes and outcomes. Collectively, this pro-
vided an approach that is both general and comprehensive,
embracing a broad spectrum of issues related to the causes,
substance and process of generativity. To identify the main
components of generativity, leveraging the author key-
word analysis and co-citation analysis, these second-order

themeswere then grouped into the final aggregated dimen-
sions. (The data structure is presented in Figure 6 later.) By
complementing these findings with the articles identified
in the co-citation analysis, as well as the insights from the
bibliometric analysis, we could identify commonalities
and interrelationships between the various components.6

BIBLIOMETRIC FINDINGS

Figure 1 presents the growth of peer-reviewed articles that
substantively consider generativity. From 1996 to the end
of 2020 there has been substantial growth, representing an
annual percentage growth rate of 10.71%. Most of the iden-
tified articles are conceptual (42.2%; n = 68), with approx-
imately 39.8% (n = 64) qualitative empirical studies, 15.5%
(n = 25) quantitative studies and 2.5% (n = 4) prescriptive.
The low number of quantitative empirical articles, cou-
pled with the high proportion of conceptual and qualita-
tive studies, suggests a construct that has garnered much
interest, butwhich has yet to be effectively demarcated and
operationalized for quantitative research.
Figure 2 presents an analysis of the disciplines from

which the 161 articles are drawn. A little less than half
(46.0%; n = 74) are from information management,7 with
13.0% (n = 21) from general management, 9.3% (n = 15)
from organization studies, 8.1% (n = 13) from innovation,
3.7% (n = 6) from each of strategy and social science, 3.2%
(n = 5) from operations and technology, 2.5% (n = 4) from
each of economics, entrepreneurship and public sector,
1.9% (n = 3) from marketing, 1.2% (n = 2) from manage-
ment science and 2.5% (n = 4) articles in the ‘other’ cat-
egory.8 Information management comprises 41.2% (n =

28) of the conceptual articles, with the remainder spread
fairly equally across the other disciplines except for gen-
eral management, which has slightly more at 11.8% (n =
8). Of the empirical articles, 59.4% (n = 38) of the qualita-
tive studies are from information management and 12.5%
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F IGURE 1 Growth of peer-reviewed articles [Colour figure can be viewed at wileyonlinelibrary.com]

TABLE 3 Top 10 journals

Journal name Discipline Count
MIS Quarterly Information management 15
Organization Science Organization studies 12
Journal of Information Technology Information management 10
Journal of the Association for Information Systems Information management 10
Information Systems Research Information management 7
Information and Organization Information management 6
Academy of Management Journal General management 4
European Journal of Information Systems Information management 4
Information Systems Journal Information management 4
Research Policy Innovation 4

(n = 8) innovation, with 10.9% (n = 7) from organiza-
tion studies, 6.3% (n = 4) from general management,
3.1% (n = 2) from each of strategy and marketing and
the remainder (1.6%; n = 1) from each of entrepreneur-
ship, operations and technology and social science. Of
the quantitative articles, 32.0% (n = 8) are from informa-
tion management, 20.0% (n = 5) from organization stud-
ies and general management, 8.0% (n = 2) from inno-
vation, 4.0% (n = 1) from each of strategy, operations
and technology, social science, management science and
‘other’. This distribution suggests generativity is of inter-
est to multiple disciplines but is at a relatively early stage

within the scholarly conversation in the broader context of
management.
Tables 3 and 4 present the top journals and cited articles.

Both tables generally support the finding of dominance
of the information management discipline; however, both
also suggest that interest is growing in other disciplines,
such as organization studies and general management.
Figure 3 presents the results of the ABS journal quality

analysis. Figure 3 Panel 1 suggests that most articles are in
higher-quality journals, with an impressive 79.5% (n= 128)
in journals of ABS 3 or higher. According to the ABSMeth-
ods guide, these comprise journals that: for ABS 3 ‘publish
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TABLE 4 Top 10 cited articles

Journal name Discipline Citations
Kogut (2000): Strategic Management Journal Strategy 662
Yoo et al. (2010): Information Systems Research Information management 500
Fleming et al. (2007): Administrative Science Quarterly General management 456
Lusch and Nmabisan (2015):MIS Quarterly Information management 454
Yoo et al. (2012): Organization Science Organization studies 417
Faraj et al. (2011): Organization Science Organization studies 363
Pentland et al. (2005): Industrial and Corporate Change Social science 339
Tilson et al. (2010): Information Systems Research Information management 316
Anand et al. (2007): Academy of Management Journal General management 259
Majchrzak et al. (2013): Journal of Computer-Mediated
Communication

Information management 270

original and well executed research articles and are highly
regarded. . . and are very selective on what they publish’;
ABS 4 ‘publish the most original and best-executed
research [and which] typically have high submission and
low acceptance rates; and ABS 4* are ‘Journals of Distinc-
tion’ (Association of Business Schools, 2018, p. 9). Within
these high-quality journals, the majority are ABS 3 (32.9%;
n= 53), closely followed byABS 4* (29.2%; n= 47) andABS
4 (16.8%; n = 27). These higher-quality articles also com-
prise the majority of both the empirical qualitative articles
(84.4%; n = 54) and empirical quantitative articles (76.0%;
n = 19), suggesting that recognized scholars are beginning
to apply the construct of generativity empirically and are
publishing the results in high-quality journals.

Figure 3 Panel 2 again emphasizes the dominance of the
information management discipline, with 46.8% (n = 22)
of the ABS 4* articles, 48.1% (n = 13) of the ABS 4 articles
and 58.5% (n= 31) of the ABS 3 articles, although there are
also a significant number of ABS 4* articles from organiza-
tion studies (25.5%; n = 12), general management (12.8%;
n = 6) and innovation (8.5%; n = 4). This indicates that
the management disciplines that are more likely to follow
technology-oriented topics are adopting the construct.
Figure 4 presents our author keyword analysis, with

Panel 1 showing the top 15 author keywords by frequency.
These keywords have commonalities that suggest some
conceptual dimensions of generativity. The first is innova-
tion, with the keywords ‘innovation’, ‘digital innovation’,
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F IGURE 4 Author keyword analysis [Colour figure can be viewed at wileyonlinelibrary.com]

‘creativity’ and ‘digital transformation’. This underlines the
close relationship between generativity and innovation—
as both a process and an outcome. The second group of
common keywords relate to digital, such as ‘digital innova-
tion’, ‘digital’, ‘digital platforms’, ‘digital infrastructure’ and
‘digital transformation’. This suggests that generativity is a
construct that considers innovation in digital contexts. The
third conceptual commonality is the notion of architecture,
reflected in ‘architecture’, ‘information infrastructure’,
‘digital infrastructure’, ‘platform’ and ‘digital platform’,
indicating that generativity involves digital infrastructures
that enable innovation. Two final commonalities are gov-
ernance, emphasized through the keywords ‘governance’
and ‘coordination’, suggesting that generativity needs
to be controlled and community, which indicates that
generativity has a collective aspect, as emphasized by
the keyword ‘ecosystems’. (The presence of ‘case study’
is a product of the predominance of empirical qualitative
articles.) Figure 4 Panel 2 presents the growth of the
five most common author keywords, showing that while
‘innovation’ has consistently been the most common,
there has been rapid growth since the late 2000s of ‘gener-
ativity’, ‘digital innovation’, ‘digital’ and ‘architecture’. This
coincides with the influential article of Zittrain (2006).
We now present our analysis of the top 15 co-cited

articles. While Tilson et al. (2010), Yoo et al. (2010) and
Zittrain (2006) are central within the co-citation map
(as is to be expected from our data collection), the map
also suggests a construct that draws from business and
management scholarshipmore broadly (comprising 40.0%
of the articles; n = 6). These co-cited articles provide addi-
tional support to the dimensions identified in the author

keyword analysis, as they consider innovation (93.3%; n =
14), including the exploration of new possibilities (March,
1991), architecture (86.7%; n = 13), including architectural
innovation (Henderson &Clark, 1990), design incomplete-
ness (Garud et al., 2008) and platform architectures (Ghaz-
awneh & Henfridsson, 2013; Tiwana et al., 2010), commu-
nity (Faraj et al., 2011) and governance (Eaton et al., 2015;
Tiwana et al., 2010). These co-cited articles also consider
generativity to be a sociotechnical phenomenon (53.3%;
n = 8).
Taken as a whole, these bibliometric results suggest that

generativity is a recent construct that has garnered inter-
est from senior scholars, particularly in information man-
agement, but also from other business and management
sub-disciplines, such as organization studies and general
management. Although the construct has started to diffuse
rapidly, and there are a variety of different perspectives,
theorizing is at an early stage and there are opportunities
to consider generativitymore rigorously.Most of the schol-
arly interest has consisted of conceptual articles, with an
emerging stream of qualitative empirical articles suggest-
ing early investigation of the empirical contours of the con-
struct. The author keyword analysis and co-citation analy-
sis indicate that innovation, architecture, community and
governance are important dimensions of the construct.

A CONCEPTUAL FRAMEWORK OF
GENERATIVITY

Based on our bibliometric analysis and inductive analysis
(Figure 6) of the 161 articles, we now present the seven
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F IGURE 5 Top 15 co-cited articles

components of generativity and their relationships in an
encompassing yet parsimonious conceptual framework
(Figure 7). We propose that generativity is a sociotechni-
cal system where social and technical elements interact to
facilitate combinatorial innovation (Trist, 1981). Put differ-
ently, we argue that a generative system is an assemblage
of flexible technology capabilities and heterogeneous com-
munity members who use the technology to follow their
own innovation goals and trajectories (Boland et al., 2007;
Hanseth & Lyytinen, 2010).
Our conceptual framework has three antecedent

components: generative architecture, generative commu-
nity and generative governance. These antecedents are
derived from the commonalities identified within the
author keyword analysis (Figure 4) and supported by
the co-citation analysis (Figure 5) and inductive analysis
(Figure 6). In our framework, a generative architecture
is a malleable, granular, loosely coupled infrastructure
comprised of technological and processual subsystem
entities. A generative community comprises the het-
erogeneous, autonomous and discursive collection of
actors that enable the innovation processes within a
generative system. Generative governance provides the
balance between access and control that both enables and

constrains the potential for innovation in a generative
system.
Generative fit (an alignment of the generative archi-

tecture and generative community) paves the way for
combinatorial innovation (see Figure 7). The degree of
generative fit is influenced by how generative governance
moderates both the generative potential of the architec-
ture and the generative capacity of the community. As
suggested by the author keyword (Figure 4), co-citation
(Figure 5) and inductive (Figure 6) analyses, combinatorial
innovation is emergent, uncoordinated and viable (such
that the community can undertake it); it results in novelty,
value creation and social impact, which we conceptualize
as generative outcomes. We suggest that different degrees
of generative fit result in different levels of combinatorial
innovation by influencing how emergent, uncoordinated
and viable the process of combinatorial innovation is. In
turn, these generative outcomes enable generative feedback
processes—architectural feedback, governance feedback
and community feedback—that shape the evolution
of the generative system by influencing the generative
architecture, governance and community (see Figure 7).
We now review each of the seven components and their
interrelationships.
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F IGURE 6 Data structure: aggregate dimensions shaded in grey are supported by both author keyword and co-citation analysis

Generative architecture

Our first antecedent component, derived from the author
keyword analysis (Figure 4) and primarily drawing from
the information systems perspective (e.g. Bygstad, 2010;
Grisot et al., 2014; Tilson et al., 2010) is a generative archi-
tecture. Generative architectures are system architectures
in that they are ‘an abstract description of the entities

of a system and the relationships between those enti-
ties’ (Whitney et al., 2004, p. 2). A generative architec-
ture is nearly decomposable, allowing subsystem entities
to co-evolve relatively independently (Simon, 1962). Thus,
generative architectures have ‘generative potential’ (Dat-
tée et al., 2018; Tilson et al., 2010; Winter et al., 2014; Yoo,
2010), particularlywhen they are ‘designed for incomplete-
ness’ (Garud et al., 2008; Kallinikos et al., 2013). Being
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F IGURE 7 A conceptual framework of generativity

incomplete, they are ‘emergent by design’ (Garud et al.,
2006) and not ‘well-bounded’ (Nambisan et al., 2017), with
the whole ‘not knowable’ (Yoo, 2013). While the canon-
ical example of a generative architecture is the inter-
net (Zittrain, 2006), other examples have included the
organization-specific IT infrastructures of both an airline
(Henfridsson & Bygstad, 2013) and a hospital (Bygstad &
Ovrelid, 2020).
The subsystem entities within a generative architecture

are both technological and processual, mutually shaping
each other to result in stability and/or change, depending
on how they evolve over time (Tilson et al., 2010). In gener-
ative architectures, technological entities (‘generative tech-
nologies’) are primarily considered to be digital, and as
having a ‘capacity for leverage’ (Thomas et al., 2014; Zit-
train, 2006, p. 1981). Due to their leveragability, generative
architectures are often platforms consisting of ‘a set of sta-
ble components that supports variety and evolvability in a
system by constraining the linkages among the other com-
ponents’ (Baldwin & Woodard, 2009, p. 19). For instance,
Nambisan (2017, p. 1033) suggests that ‘generativity refers
to the capability of digital platforms’, and Yoo et al. (2012, p.
1400) clearly state that ‘digital technology platforms [are] a
central focus of innovation’. Some have gone as far as sug-
gesting that the ‘platformization’ of physical products leads
to generativity (Eloranta et al., 2016).
Processual entities (‘generative routines’) are recogniz-

able, repetitive patterns of interdependent actions that are
carried out by multiple actors (Pentland & Feldman, 2005,
2008). While processual subsystem entities such as rou-
tines can be a source of stability, they can also enable

change as they develop over time (Aroles &McLean, 2016;
Garud et al., 2006; Pentland et al., 2012). Routines them-
selves can enable change and innovation (Bessant, 2005;
Rossi et al., 2020). For instance, Glaser (2017) shows how
design routines within a generative architecture can result
in changes to both technological and processual entities,
and Rossi et al. (2020) show how different generative tech-
nologies can lead to change or stability depending on
which routines they are associated with.
Building on these insights, we argue that a generative

architecture has three attributes: it is malleable, granu-
lar and loosely coupled (see Figure 6). Together, these
attributes comprise the ‘generative potential’ of a genera-
tive system.

Malleable

Malleability—the quality of being easy to shape—is a
fundamental attribute of a generative architecture (Nam-
bisan et al., 2017; Rossi et al., 2020; von Briel et al., 2018).
While some scholars refer to ‘flexibility’ (Henfridsson
& Bygstad, 2013; Yoo et al., 2012) and Zittrain (2006)
originally referred to ‘adaptability’, others have com-
mented on the ability of a generative architecture to be
‘editable’ (Aaltonen & Kallinikos, 2013), ‘plastic’ (Bauer,
2014) and ‘(re)programmable’ (Kallinikos et al., 2013;
Lee & Berente, 2012; Yoo et al., 2012). The malleability
of a generative architecture means that its subsystem
entities can be recombined to provide new innovative
functionalities.
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Granular

A second attribute of a generative architecture is that it
is granular, in that the ‘design of each component is rel-
atively independent of the designs of other components’
(Simon, 2002, p. 598). Subsystem entities in a generative
system consist of multiple small and resilient components
(Benkler, 2006; Kallinikos et al., 2013) that can operate at
multiple layers (Tilson et al., 2010; Yoo et al., 2010). Gran-
ularization enables generativity by facilitating the recom-
binability of subsystem entities that have been expressed as
‘plug-and-play possibilities’ (Blanchette, 2011, p. 1046). In
digital contexts, granularization is often called ‘modular-
ity’ (Hanseth & Lyytinen, 2010; Yoo et al., 2012), and digi-
tal generative systems often have certain components that
remain stable, often through standards or application pro-
gramming interfaces (APIs), while others can vary in cross-
section or over time (Baldwin &Woodard, 2009).

Loosely coupled

Finally, generative architectures are characterized by loose
coupling (Bygstad, 2017; Yoo et al., 2010) that allows the
granular subsystem entities to co-evolve relatively inde-
pendently (Bygstad & Ovrelid, 2020; Simon, 1962). Loose
coupling reduces complexity as it lessens interdepen-
dency and information flow between subsystem entities
and requires less coordination for recombination (Parnas,
1972). Loose coupling also dissociates function from form
and content, permitting new variety to emerge (Autio &
Thomas, 2020; Yoo et al., 2010).
To illustrate a generative architecture, we use the exam-

ple of a smartphone platform. Smartphones consist of
granular components, including a physical layer of chips
and sensors, and an operating system layer with loosely
coupled programmable modular functions that enable
both user interaction and access to the physical layer.
The app ecosystems that have emerged around smart-
phones leverage these architectural attributes, using stan-
dardized interfaces and modular components from within
the smartphone platform and from other sources. Thus,
in the language of our framework, the malleable, granular
and loosely coupled smartphone architecture has genera-
tive potential.

Generative community

A second antecedent component, derived from the author
keyword analysis (Figure 4) and drawing from both infor-
mation systems (Boland et al., 2007; Hanseth & Lyytinen,
2010) and organization studies and strategy (e.g. Boudreau,

2012; Faraj et al., 2011), is a heterogeneous community of
participants. A generative community (also called ‘genera-
tive collectives’ by van Osch & Avital, 2010) actualizes the
generative potential of a generative architecture (Avital &
Te’eni, 2009; Faraj et al., 2011). Building from Zittrain’s for-
mulation of ‘large, varied and uncoordinated audiences’
(Zittrain, 2006, p. 1980), we argue that generative com-
munities have three attributes: they are heterogeneous,
autonomous and discursive (see Figure 6).We discuss each
of these features in turn, showing how they enable a gener-
ative community to have ‘generative capacity’: the ability
to produce something novel (Avital & Te’eni, 2009).

Heterogeneous

The members of a generative community are diverse
(Boudreau, 2012) and differentiated (Svahn et al., 2017) in
their skills, expertise and interests (Boland et al., 2007).9
This attribute, also called ‘social heterogeneity’ (Yoo, 2010),
occurs as community members have differing capabili-
ties, competences, social positions and access to resources
(Ghazawneh &Henfridsson, 2013; Msiska &Nielsen, 2018;
Nambisan, 2017). Heterogeneity also occurs as the commu-
nity members have different experiences and can perceive
the world differently (Arazy et al., 2020; Dokko et al., 2014;
Nambisan, 2017). For instance, the smartphone developer
community is highly heterogeneous, consisting of estab-
lished firms that develop apps (e.g. Microsoft, Adobe, Cit-
igroup, etc.), small independent developers and even hob-
byists, all of whom have different capabilities, access to
resources and perceptions of the world. As a consequence,
a ‘heterogeneous range of agents. . . [has] more generative
possibilities since there is greater diversity of past inertias
constraining the status quo, as well as more future goals’
(Venters et al., 2014, p. 944). Research has shown that the
more differentiated a community is, the greater the resul-
tant variety of innovation (Deseriis, 2017; Spagnoletti et al.,
2015; Svahn et al., 2017).

Autonomous

Generative communities are autonomous (Boland et al.,
2007; Hanseth & Lyytinen, 2010), in that each community
member can pursue their own interests (Ghazawneh &
Henfridsson, 2013; Hanseth & Lyytinen, 2010; Yoo, 2010).
For instance, app developers on platforms autonomously
follow their own innovation goals and trajectories. This
echoes the notion of the ‘democratization’ of innovation,
where innovation activities are shared across multiple
organizations and industries (Chesbrough et al., 2006; Von
Hippel, 2005). As a consequence, while generativity could
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occur within the closed boundary of a single organization,
or its existing supplier network, typified by hierarchical
relationships, it is less likely to occur in these contexts,
as actors’ ability to act independently ‘is limited by eco-
nomic, structural, cognitive and institutional constraints’
(Yoo et al., 2010, p. 730).

Discursive

Finally, generative communities feature ongoing discourse
between community members on the interpretation and
use of a generative architecture (Arazy et al., 2020; Hoever
et al., 2018; Ovrelid & Bygstad, 2019), or what have been
described as the ‘generative relationships’ between the
community members (Lane, 2011). Given that there
is often a fluidity of membership in a heterogeneous
community, this discourse often consists of knowledge
validation (Brunswicker & Schecter, 2019), the setting of
contextual conditions (Faraj et al., 2011) and sustaining
narratives (Bartel & Garud, 2009). This discourse can
also involve elements of competition and cooperation
(Choi et al., 2020). For instance, smartphone developers
do not innovate in isolation; they discursively interact
through online resources, support forums, social media
and other digital means to share knowledge and to assist
and compete with one another. Community discourse
cultivates both social practices and trust (Faraj et al.,
2016). Over time, community discourse can be reflected
into a commonality of purpose, or what has been called
‘mutual directedness’ (Msiska & Nielsen, 2018) or ‘shared
interests’ (van Osch & Avital, 2010), enabling members to
reach collective goals through reflection and configuring
(Stanko, 2016; Verstegen et al., 2019).

Generative governance

A third antecedent of generativity, indicated by the author
keyword analysis (Figure 4) and drawing from both infor-
mation systems (e.g. Eaton et al., 2015; Tiwana et al., 2010)
and strategy (e.g. Cennamo & Santaló, 2019; Wareham
et al., 2014), is generative governance. Generative systems
embody a tension between openness and control (Eaton
et al., 2015; Venters et al., 2014). Openness is required for
generativity to occur; however, unrestrained openness can
threaten the stability and viability of the generative system
(Tiwana et al., 2010; Wareham et al., 2014), especially
when cascades of innovation occur (Nylén & Holmström,
2015). Thus, control is required to maintain the stability
of the system (Tilson et al., 2010; Wareham et al., 2014).
Generative governance hence both enables and constrains
(Arrighi et al., 2015; Tempini, 2017), and in doing so shapes

innovation outcomes (Tilson et al., 2010; Wareham et al.,
2014). We argue that there are two attributes of governance
in generative systems—access and control—and that a
common (though not ubiquitous) technique to manage
both is boundary resources (see Figure 6).

Access

Derived from the initial observation that the ‘open nature’
of the internet facilitated its generativity (Blanchette,
2011; Zittrain, 2006), ‘accessibility’ (Zittrain, 2006)—also
called ‘openness’ (Wareham et al., 2014)—is an important
attribute of generative governance. ‘Access’ here refers to
how readily the community can approach and use the gen-
erative architecture. Governance of access mostly consists
of restricting the number and types of community mem-
bers allowed to participate (Jetzek et al., 2014; Monteiro
et al., 2013), shaping the heterogeneity of the generative
community. Governance of access can also involve shaping
the complexity of the generative technology, such as mak-
ing it easy (difficult) to use, so as to make it accessible by a
wide (narrow) variety of actors (Zittrain, 2006). Boudreau
(2012) has shown that the more community members can
access a generative architecture, the greater the subse-
quent innovation.

Control

While allowing community members access is a fun-
damental characteristic of a generative system, giving
them the unrestrained ability to manipulate the genera-
tive architecture can threaten the stability and viability of
the system (Tiwana et al., 2010; Wareham et al., 2014). As
such, control is required so that the generative architecture
remains stable (Nan&Tanriverdi, 2017; Tiwana et al., 2010;
Wareham et al., 2014). Control is implemented through
‘generative rules’ (Kogut, 2000) that stipulate when and
how community members may interact with the gener-
ative system (Faraj et al., 2011; Glaser, 2017; Msiska &
Nielsen, 2018; Nylén & Holmström, 2015). For instance,
technical rules may control which technological and pro-
cessual entities are available for manipulation by com-
munity members, and what methods and procedures can
be used (Tiwana et al., 2010). Economic rules—such as
evaluating, rewarding or penalizing innovative outputs—
can guide which types of innovations are allowed and/or
preferred (Oh et al., 2015; Tiwana et al., 2010). Cognitive
rules can shape the community’s understanding of what is
allowed and encouraged—for instance, by promulgating a
system-level identity to establish ‘who we are’ and ‘what
we do’ (Thomas & Ritala, 2021). Discursive control may
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consist of sending endorsement signals to increase activity
in existing areas of the generative architecture or sending
opportunity signals to stimulate activity in new areas of the
generative architecture (Hukal et al., 2020).

Boundary resources

Access and control in digital generative systems are
often (though not always) implemented through bound-
ary resources. Boundary resources are tools, such as soft-
ware development kits (SDKs) and APIs, that serve as
the interface between a generative architecture and the
community. Such tools allow platform owners to maintain
some control, while at the same time stimulating third par-
ties to interact with the generative architecture (Caccamo,
2020; Eaton et al., 2015; Ghazawneh & Henfridsson, 2013).
Boundary resources enable the ‘transfer [of] design capa-
bility to users’ (VonHippel, 2005) but ensure a level of con-
trol over the generative architecture and the ecosystem that
emerges from their use (Ghazawneh&Henfridsson, 2013).
To continue our smartphone illustration, smartphone

platforms seek to maximize generativity but also ensure
control. To do so, they balance the tension between access
and control in different ways. For example, while Apple’s
policies for the iPhone tend to be stricter in terms of
imposing app review guidelines, and Google is generally
looser in its policies for launching apps on Android, they
are both essentially accessible to any developer wishing to
create an app.

Generative fit

Our fourth component is generative fit, which consists of
the relationship between a generative architecture and a
generative community. The dimension of fit was first out-
lined by Avital and Te’eni (2009), who defined it as the
extent to which the generative potential (‘the functional-
ity and process support’, p. 352) of a generative architec-
ture (Figure 7, arrowA) complement and enhance the gen-
erative capacity of a community (Figure 7, arrow B). For
example, at the level of an individual firm, generative fit
is reflected in the way the generative community (a firm’s
employees and/or its customers) and its architecture (the
technologies used by the firm and the interactions between
its components) interact to enable the customization of
products (Buffington & McCubbrey, 2011). Other contexts,
beyond digital, include service-based settings such as con-
sultancies (Hopkins et al., 2011) and service development
(Hsieh&Tidd, 2012), where generative fit emerges through
the alignment of community-based interactions (e.g. the
firm and its clients) and the architecture in which these
human actors are embedded (cf. Lusch&Nambisan, 2015).

We consider generative fit to be the alignment between
the technological and processual entities of the genera-
tive architecture, and the capabilities and motivations of
the generative community (Avital & Te’eni, 2009; Bygstad,
2017). However, the degree of fit is not fixed and can vary
as the generative potential of the architecture and the gen-
erative capacity of the community change over time (Saa-
datmand et al., 2019).
The degree of fit is influenced by how generative gov-

ernance mode rates both the generative potential of the
architecture and the generative capacity of the community.
If the governance of the architecture reduces its malleabil-
ity, granularity and/or loose coupling (Figure 7, arrow
C), then the innovation potential of the architecture is
constrained. Boundary resource design can influence the
innovation potential of an architecture—for instance, the
number of available combinations increases as the speci-
ficity of the boundary resources decreases, and as the rela-
tionality between the boundary resources increases (von
Briel et al., 2018). Similarly, if the governance of the com-
munity reduces its heterogeneity, autonomy and/or levels
of discourse (Figure 7, arrow D), then there is a reduction
in its innovation capacity. If the generative system has
boundary resources, then their design can also influence
the size and heterogeneity of the generative community
(Ghazawneh & Henfridsson, 2013; Van de Ven, 2005).
Overall, the degree of fit is a function of how gener-

ative governance resolves the tension between openness
and control—what some have called the ‘right’ governance
(Kazan et al., 2018; Svahn et al., 2017) or a ‘generative
balance’ (Rossi et al., 2020). For instance, generativity on
smartphone platforms occurs when the developer commu-
nity is aligned with the functionalities and opportunities
that the platform offers. In the case of the iPhone, Apple
made it easy for developers from the existing Mac devel-
oper community to participate on the (then new) smart-
phone platform by leveraging functions, tools, methods
and identities that were attractive and familiar. In con-
trast, when Microsoft launched the Windows 8 mobile
platform, there was little architectural alignment with the
existing Windows developer community. Consequently, a
vibrant heterogeneous community did not emerge around
the platformandnor did generativity (althoughnot for lack
of trying, such as through developing extensive boundary
resources and launching economic and cognitive induce-
ments; see Sharapov et al., 2013).

Combinatorial innovation

Our fifth component, derived from the author keyword
analysis (Figure 4) and drawing on all perspectives, is
combinatorial innovation (Henfridsson et al., 2018). Also
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expressed as ‘mix-and-match’ (Yoo et al., 2010, p. 730) or
‘remixing’ (Stanko, 2016), combinatorial innovation is the
process of combining and recombining technological and
processual entities of the generative architecture (Figure 7,
arrow A) by the generative community (Figure 7, arrow
B). The level of combinatorial innovation is a function of
the degree of generative fit, or how well the generative
potential of the architecture and the generative capacity
of community are aligned (Avital & Te’eni, 2009; Yoo
et al., 2010). The process of combinatorial innovation
echoes Arthur’s (2009) observation that the almost lim-
itless recombination of digital artefacts has become a
new source of innovation. Indeed, (re)combination can
involve both the focal generative architecture as well
as technological and processual entities belonging to
other generative architectures (Yoo et al., 2010, 2012). For
instance, generativity on smartphone platforms occurs
when developers add or extend functions, combine exist-
ing functionality, connect existing functions or incorporate
other applications (e.g. ride-sharing apps such as Uber,
which in turn rely on technologies such as GPS), as well
as integrating other generative systems, such as mobile
payment systems, which may exist at other layers. We
argue that combinatorial innovation has three attributes:
it is emergent, uncoordinated and viable (see Figure 6).

Emergent

The first attribute of combinatorial innovation is its
unplanned (Eaton et al., 2015) or unprompted (Zittrain,
2006) nature—in other words, it is ‘emergent’ (Bygstad,
2017; Lyytinen et al., 2016).10 This attribute highlights that,
when there is generative fit, community members have
autonomy to seek their own innovation goals, and there-
fore the resulting innovation cannot be predicted (Eaton
et al., 2015). For instance, the apps created by smartphone
developers are inspired by their own idiosyncratic moti-
vations and are not directed by the smartphone platform
owner. Some have suggested that the emergent nature of
the generative process is due to functionalities that can
come from other (unexpected) generative architectures
(Yoo et al., 2010). Where there are boundary resources,
scholars have noted that they allow for ‘constrained
serendipity’ (Faraj et al., 2011), as they represent how the
tension between openness and control has been addressed.

Uncoordinated

The second attribute of combinatorial innovation is a
lack of explicit coordination, emphasizing that when

there is generative fit, community members are able
to follow their own innovation trajectories (Boland
et al., 2007; Eaton et al., 2015) and may also shape the
innovation trajectories of others (Arazy et al., 2020).
Closely related to the notions of user innovation (Von
Hippel, 2005), open innovation (Chesbrough, 2003) and
network-centric innovation (Nambisan & Sawhney, 2011),
combinatorial innovation in generative systems can also
be understood as a type of distributed innovation (Garud
et al., 2011; Lakhani & Panetta, 2007). For instance,
the uncoordinated nature of combinatorial innovation
is often a result of the generative architecture, in that
the innovation occurs across differing technological
layers, and from the community, in that its members
are decentralized, autonomous and heterogeneous (Yoo
et al., 2012).11 For instance, apps are dispersed across the
smartphone developer community, manifesting wherever
the developers are located and inspired by their individual
motivations.

Viable

A final attribute of combinatorial innovation is that the
generative community must be able to undertake it.
One element of viability is the ‘ease of mastery’ of the
generative architecture; this requires that combinatorial
innovation is relatively easy to learn, regardless of whether
the architecture was designed with innovation processes
in mind (Zittrain, 2006). For instance, smartphone devel-
opers develop apps when they have the skills to do so,
or when they are motivated to acquire them. In the case
of the Windows 8 mobile platform mentioned above,
the misalignment between community and architecture
meant that using the new platform architecture required a
significant effort for existing Windows developers. A sec-
ond element of viability is the specific cost of undertaking
any specific combinatorial innovation. While in digital
contexts the near-zero reproduction cost of digital artefacts
can enable almost limitless recombination (Yoo et al.,
2010), there are sometimes other costs that can restrict
innovation, including the ease with which the architecture
can be deployed and adapted (regardless of how costless it
is to copy), as well as other (non-governance-related) costs
imposed on adoption or use (e.g. regulation or licens-
ing; Zittrain, 2006). For instance, providing boundary
resources on smartphone platforms makes it easier for
developers to adapt, deploy and share their innovations.
Put differently, viability ensures that the threshold for
participation is low enough for combinatorial innovation
to occur.
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Generative outcomes

The sixth component, drawn from both the author key-
word analysis (Figure 4) and all disciplinary perspectives,
is the generative outcomes that result from the process of
combinatorial innovation (Figure 7, arrow E). We argue
that there are three types of generative outcomes: novelty,
value creation and societal impact (see Figure 6).

Novelty

The first generative outcome is novelty (Barrett et al., 2015;
Boudreau, 2012). Novel outcomes can be either recombi-
nations of design (ways of configuring) the technological
and processual entities in the generative architecture—
what Henfridsson et al. (2018) call new ‘value paths’—
as well as new use combinations of the technological
and processual entities in the generative architecture that
result in new products or services (see e.g. Buffington &
McCubbrey, 2011; Nan & Tanriverdi, 2017; Yoo et al., 2010).
For instance, novel outcomes in smartphone platforms
include new ways of connecting apps (e.g. new connec-
tions between apps to enable greater combination possi-
bilities), apps that can improve existing functionality (e.g.
a digital compass that replaces its analogue counterpart) as
well as unforeseen applications that go far beyond simple
telephony, such as fitness apps that count steps and stairs
using motion sensors, and medical apps that use camera
functionality to measure heart rate. The nature of the nov-
elty can be incremental or radical. Zittrain (2008, p. 87)
argues that ‘generative systems and technologies are more
inviting to disruptive innovation’—an assertion that finds
some support in Boland et al. (2007) andLyytinen andRose
(2003). Yoo et al. (2010) have argued that generativity pro-
duces differences in kind, rather than of degree, also per-
haps suggesting notions of disruption.

Value creation

Another outcome of generativity is the creation of value by
addressing needs that were previously unmet (Blanchette,
2011; Dattée et al., 2018; Henfridsson et al., 2018). In gener-
ative systems, value creation occurs when the novelty has
value to an individual community member, has collective
value to the community or augments the value proposition
of the generative system as a whole (Hein et al., 2019; Hen-
fridsson et al., 2018; Thomas & Autio, 2020). Individual
value creation occurs when a community member com-
bines entities within the generative architecture in a way
that is of value to themselves (Henfridsson et al., 2018). For
instance, individuals remix animations and video games

for their own edification (Hill & Monroy-Hernandez,
2013). Collective value creation occurs when community
members share novelty and interact in ways that benefit
the community (Arakji & Lang, 2007; Tempini, 2017). For
instance, the value generated by social media platforms
(such as Facebook and Twitter) emerges principally
from the data generated by the interactions between
users (Tempini, 2017). Value proposition augmentation
occurs when the novelty created extends the overall value
proposition of the generative system as a whole (Autio &
Thomas, 2020; Henfridsson et al., 2018). For instance, in
smartphone platforms, apps that are connected in new
ways can create value by meeting the (previously unmet)
needs of large-scale corporate users, broad consumer
markets and individual customers (as well as the devel-
oper). Furthermore, the apps themselves enhance the
value proposition of the whole smartphone ecosystem by
increasing its overall utility to smartphone users.

Societal impact

A little-commented-upon outcome of generativity is the
broader societal impacts of a generative system beyond
the direct creation of value for participants within the
generative system (cf. Autio et al., 2018; Crozier, 2015;
Zittrain, 2007). In contrast to the value creation outcome
above, which considers how a generative system creates
value for those who interact with it, societal impact con-
siders the broader context beyond the generative system.
As a generative system is indifferent as to the normativity
of the generative outcome, the broader impact on society
can be beneficial and/or harmful. While Autio et al. (2018)
see generativity as an outcome that positively enhances
the dynamics of entrepreneurial ecosystems, Zittrain
(2007, p. 54) highlights the negative social outcomes of the
internet—such as spam, fraud and privacy violations. The
generativity of social media platforms also has negative
outcomes, such as misinformation, political turmoil and
other forms of abuse. More broadly, Crozier (2015) notes
that ‘generative outcomes that can arise from information
working on information. . . [can affect] the realm of poli-
tics and public policy’. For instance, while the Uber app
has created value for participants within its ecosystem, it
has also impacted industrial relations between employers
and employees and led to political and legal responses to
the ‘gig economy’ more broadly.

Generative feedback

Our final component of generativity, drawing primarily
from the information systems literature (Figure 6), is the
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generative feedback processes that endogenously shape
the generative system. Derived from both the process of
combinatorial innovation and generative outcomes, this
component emphasizes the evolutionary dynamics that
underlie generative systems (Simon, 1962), and reflects
the reciprocity and recursive influence of generative
outcomes (Boland et al., 2007; Hodgson &Knudsen, 2010).
Generative feedbackmeans that the processes of combina-
torial innovation and its outcomes can drive its evolution
in highly unpredictable, serendipitous ways (Nylen &
Holmstrom, 2019). For instance, Boland et al. (2007, p. 631)
used the image of ‘wakes of innovation’ to show how inno-
vations in generative systems ‘overlapped on, intruded
on and interacted with each other in ways that formed
a turbulent, self-propagating system of innovations – a
complex, undulating surface of diverse innovations that
fed back. . . stimulating further innovations in a staccato
fashion’. We argue that there are three generative feedback
processes: architectural feedback, governance feedback
and community feedback (see Figure 6).

Architectural feedback

Generative outcomes feed back to the generative architec-
ture (Figure 7, arrow F)—a process typified by the self-
reinforcing nature of innovation in generative architec-
tures (Hanseth & Lyytinen, 2010; Henfridsson & Bygstad,
2013). As novel designs, products and services are created,
these are ‘cumulative’ (Hill & Monroy-Hernandez, 2013),
enabling both ‘continual reinterpretations, expansions and
refinements’ (Yoo et al., 2010) and also the ‘assembly,
extension and redistribution of the functionality’ (Nam-
bisan, 2017) of the generative architecture. For instance,
smartphone platforms evolve since not only can existing
apps connect in new ways, and iteratively extend their
functionality (and hence that of the generative system),
but these apps themselves can also become available to
enable other functions (e.g. payment tools), thereby stim-
ulating the development of new design possibilities and
functionality within the smartphone platform itself. For
example, augmented reality apps not only use existing apps
to deliver their services (e.g. using the phone camera to
act as a digital tape measure), but also have stimulated
the development of new functionality on the smartphone
platforms themselves (e.g. to virtually place IKEA furni-
ture in a user’s living room). Thus, the process of architec-
tural feedback—an expansion of functionality—increases
the generative potential of the architecture by expanding
the scope of new combinations (Venters et al., 2014) and
provides an explanation for how generative architectures
grow over time (Koutsikouri et al., 2018; Monsted et al.,
2020).

Governance feedback

A second process feeds back from the process of com-
binatorial innovation (Figure 7, arrow G) to shape the
evolution of generative governance (Eaton et al., 2015).
This evolutionary process was primarily developed by
Eaton et al. (2015), who called it ‘governance tuning’,
and noted that the process of combinatorial innovation
consists of multiple and overlapping actions of accommo-
dation and resistance that themselves constantly shape
the nature and design of governance. Where there are
boundary resources, this allows community members
to reshape governance, and hence generative fit.12 Put
differently, feedback into governance provides inputs that
stimulate the development of ‘new configurations and
possibilities’ through an ongoing transformative process
(Avital & Te’eni, 2009, p. 349; Yoo et al., 2012). In the
case of smartphone platforms, feedback and criticism by
developers have led to governance and boundary resource
adaptation. For example, over time, the behaviour of
developers has systematically led to adjustments of the
boundary resources of both the iPhone and Android
smartphone ecosystems, including the loosening, tighten-
ing or otherwise changing of policies, as well as modifying
APIs and SDKs (Eaton et al., 2015; Karhu et al., 2018).

Community feedback

The outcomes of generativity also feed back into the
generative community (Figure 7, arrow H), as increasing
generativity attracts new members, expanding the scale
and diversity of the generative community (Hanseth &
Lyytinen, 2010; Henfridsson & Bygstad, 2013). A success-
ful generative system tends to increase its attractiveness
to new members (Venters et al., 2014), resulting in an
increase in both the number of members and the skills
available, and hence a supply of new resources, knowledge
and capabilities. For instance, on smartphone platforms,
as the number of apps increased, new developers from
established firms in varied sectors (e.g. utility compa-
nies, government services, restaurants, etc.) joined the
community and began to independently create apps to
provide services that augmented or substituted their
existing offerings. Also called ‘resourcing’ (Ghazawneh &
Henfridsson, 2013), this process echoes the way network
effects can create a virtuous, self-reinforcing cycle.
The process of combinatorial innovation also feeds back

to the generative community (Figure 7, arrow I), with
community members becoming more engaged with the
generative system (Zittrain, 2007). For instance, Faraj et al.
(2011, p. 1227) point out that successful generative systems
can increase the ‘passion’ of participants—although this
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can have both positive and negative implications, by ‘pro-
viding the well from which new ideas and collaborative
opportunities spring’, while also ‘reducing participation
of members who are less passionate’. The ongoing process
of combinatorial innovation, often typified by recursive
experimentation, also leads to learning about how to
participate better (Grisot et al., 2014; Hanseth & Lyyti-
nen, 2010)—what has been called ‘generative learning’
(Bessant, 2005). Communities thus evolve as collaborative
feedback and learning improve the skills and capabil-
ities of members (Sun & Zou, 2019), as well as ways of
understanding how to participate in the generative system
(Faraj et al., 2011; Grisot et al., 2014; Klein et al., 2020). For
instance, on smartphone platforms, discursive interaction
among developers leads to new techniques of app design
and implementation (such as new user interface designs),
and propagates new ways to participate in the smartphone
ecosystem (such as business models). This process can
lead to greater community investment in, and learning
about, related generative technologies, which in turn
become available and more generative (Henfridsson &
Bygstad, 2013; Jarvenpaa & Standaert, 2018).

LIMITATIONS

While our conceptual framework presents an encompass-
ing and parsimonious account of generativity, it has limita-
tions.A first limitation relates to our reviewmethod,which
precludes the inclusion of other constructs that are related
to generativity, such as ‘enabling technologies’, ‘industry
platforms’ and ‘innovation ecosystems’.13 To address this
limitation, we reviewed three key articles that were not
included in our review to assess congruencewith our argu-
ments. Teece (2018) considers the problems associatedwith
enabling technologies in the context of profiting from dig-
ital innovation; this key article is congruent with our argu-
ments in that it emphasizes the importance of governance
(particularly intellectual property and standards) in the
context of generative technologies. Gawer and Cusumano
(2014) review the literature on industry platforms in the
context of innovation; this article supports our arguments,
as it underlines the important role of industry platforms
as a generative technology (for both internal and external
industry platforms), as well as how innovation outcomes
drive system value. Adner (2017) provides a structuralist
view of innovation ecosystems; this article is also congru-
entwith our framework in that it emphasizes the role of the
generative community (through the emphasis on a mul-
tilateral set of complementors) as well as providing addi-

tional insight into generative fit (through the alignment
structure).
A second limitation is that our conceptual framework

is a sociotechnical system-level construct and should not
be extended to non-systemic contexts (Klein et al., 1994).
Thus, the application of generativity to specific technolog-
ical artefacts, such as specific items of content or technol-
ogy, is beyond our conceptual framework. Put differently,
our conception of generativity does not extend to consider-
ation of the generative potential of an individual technol-
ogy, product or service. Here, the relevant construct is the
‘affordance’, which considers the actions an individual is
subjectively likely to take with an artefact, given its char-
acteristics (Felin et al., 2016; Leonardi, 2013). This distinc-
tion between affordances and generativity was explicitly
acknowledged by Zittrain (2008).14
A third limitation is that our conceptual framework is

primarily applicable to digital phenomena, as emphasized
by our bibliometric analysis (Figure 4). Our framework
has been conceptualized to consider generativity in dig-
ital architectures (Autio et al., 2018; Tilson et al., 2010),
and as such it should be understood in the context of a
‘socio-technical process of applying digitizing techniques
to broader social and institutional contexts that render
digital technologies infrastructural’ (Tilson et al., 2010, p.
749). Consequently, our conceptual framework relates to
the capacity to innovate in digital contexts, and does not, as
we have presented it, extend to non-digital contexts. How-
ever, we believe that our framework has the potential to
be applied in non-digital infrastructure contexts (e.g.Howe
et al., 2016), and urge future research along these lines.
A final limitation, also suggested by our bibliometric

analysis (Figure 2), is that the components of our concep-
tual framework may reflect the relatively high frequency
of articles from the information management, general
management, organization studies and innovation disci-
plines, and consequently not resonate with perspectives
from other less well-represented disciplines. While we
have attempted to craft a general framework, we suggest
that scholars can enhance generalizability by emphasizing
specific aspects of the framework that align with their dis-
cipline. For instance, operations and management science
scholars could use the framework to investigate howgener-
ativity changes firm-level dynamics. Similarly, disciplines
that take a more macro approach, such as economics and
the social sciences more generally, could use the frame-
work to focus instead on broader questions, such asmarket
design and public policy. We hope that scholars in the less
well-represented disciplines will find value in the concep-
tual framework and partake in developing it further.
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FUTURE DIRECTIONS

We see several directions for future research. The first
considers generative communities. While there has been
significant research into generative architectures, there is
much less into the heterogeneity, autonomy and discursiv-
ity of generative communities, and more specifically how
they can be shaped by governance (cf. Wareham et al.,
2014). Future work can consider the relationship between
heterogeneity, autonomy and discursivity, how they inter-
act, as well as the mechanisms by which generative
governance shapes a community. Furthermore, although
we have positioned such communities as exogenous to
the generative architecture, there could be ‘generative
entrepreneurs’ who work together to assemble technolo-
gies and communities. Examples here could be organiza-
tions (such as open-source software foundations) that help
organize autonomously operating actors (Germonprez
et al., 2020), or individuals who can act as boundary span-
ners, effectively bridging heterogeneous and distributed
entities (Jain & Ramesh, 2015). Future work can consider
how the roles of specific community actors (such as users,
customers and generative entrepreneurs) and their align-
ment structures (cf. Ander, 2017) enable generativity.
There are also opportunities to investigate the impor-

tant relationship between a generative architecture and a
generative community, as reflected in generative fit. An
emerging line of work has considered how a technological
architecture is mirrored in terms of organization (e.g.
the community that produces the architecture; Colfer &
Baldwin, 2016). Future work could investigate the role
of isomorphism between generative architectures and
generative communities, and the architectural knowledge
required to achieve generative fit (Tee, 2019). Other
research has begun to consider the interaction of perfor-
mative (i.e. architectural) and discursive (i.e. community)
processes in generative contexts, and how they can influ-
ence the perception of generative systems’ legitimacy
(Thomas & Ritala, 2021). Such legitimacy could be partic-
ularly important for generative fit in radical architectures
(e.g. blockchains), which may not only have particularly
high generative potential due to their architecture and
governance (Leiponen et al., 2021), but also suffer from
negative community perceptions (cf. Bogusz & Morisse,
2018).
Another direction for future research is a deeper inves-

tigation of generative feedback, which is closely related to
the processes of digitization and digitalization (Gradillas
& Thomas, 2021; Lanzolla et al., 2020). Both digitization
and digitalization can (re)shape generative architectures
and enable the interconnection of various previously inde-
pendent heterogeneous communities. To understand the
relationship between generativity and digitization and/or

digitalization, there needs to be a systematic consideration
of processes and actors at the periphery of the gener-
ative system.15 Future work can analyse these broader
processes by considering, for instance, how generative
recombination in use and recombination in design (Hen-
fridsson et al., 2018) shape the processes of digitization
and digitalization. Other questions are how generativity
shapes the dynamics of entrepreneurial ecosystems (Autio
et al., 2018), or how value co-creation is derived from
the generative nature of digital infrastructures (Autio &
Thomas, 2020; Sussan & Aces, 2017).
Relatedly, there are also opportunities for further work

in relation to generative outcomes, particularly in rela-
tion to unintended consequences. As digitalized products
and services become generative, their constituent pro-
cesses, dynamics and outcomes become increasingly non-
linear and complex (Yoo, 2010), suggesting unintended
consequences such as systemic failure (Perrow, 1999) and
new forms of organizational risk (Faraj & Xiao, 2006).
These research questions echo the earlier concerns of
Zittrain (2007), who, while celebrating the generative
nature of the internet, warned of its dangers and the
way generativity can be curtailed. Our framework pro-
vides a way for future research to analyse the trade-
offs involved as managers and policymakers consider
which outcomes of generativity should be promoted or
minimized.

CONCLUSION

To conclude, we have systematically reviewed the con-
struct of generativity, investigating its antecedents,
processes and outcomes. We have drawn on different the-
oretical perspectives to develop an integrative conceptual
framework to understand generativity and describe its key
components and relationships. We show that generativity
is a sociotechnical system that facilitates combinatorial
innovation, and where generative fit and governance
play a central role. In doing so, we place existing schol-
arship in context and provide directions for cumulative
future research. We hope that our review provides a clear
framework for future research on generativity and will
inspire scholars to continue investigating this important
construct.
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NOTES
1 https://dictionary.cambridge.org/dictionary/english/generate; or
https://dictionary.cambridge.org/dictionary/english/generative.

2 A group of blind men that have never come across an elephant
before learn and conceptualize what the elephant is like by touch-
ing it. Each one touches a specific part of the elephant’s body,
such as its side or tusk. They then describe the elephant based on
their limited experience, and their descriptions of the elephant dif-
fer from each other. Source: https://en.wikipedia.org/wiki/Blind_
men_and_an_elephant.

3 https://charteredabs.org/academic-journal-guide-2018/.
4 We also applied Jaccard, inclusion, Salton and equivalence simi-
larity indices, and there was little difference in results.

5 https://www.vosviewer.com/.
6 Although we carefully reviewed all articles, we do not cite them
all here, because doing so would increase the length of our paper
with no corresponding increase in insight. The full list is available
from the corresponding author upon request.

7 An anonymous reviewer asked us whywe think informationman-
agement is so dominant, given that one of the foundational articles
is from law (Zittrain, 2006). Our intuition is that informationman-
agement scholars are typically among the first to grapple with the
theoretical challenges of digitalization, and as such are often the
first to appreciate the importance of constructs such as generativ-
ity.

8 The ‘other’ category contains individual articles from human
resource management, regional studies and general psychology,
along with sector-specific studies (telecommunications).

9 Perhaps due to the sociotechnical nature of generativity, we
observed that there was some conflation of heterogeneity of actors
with the heterogeneity of technological components. In these
cases (n = 7), we included them in both the generative technol-
ogy and generative community components.

10 Besides ‘unplanned’ or ‘unprompted’, other elements of this emer-
gent nature also include (Yoo et al., 2012) ‘spontaneous’ (Nan &
Tanriverdi, 2017) or ‘unintended’ (Nambisan, 2017).

11 Yoo et al. (2010, p. 730) go one step further, and argue that combi-
natorial innovation in a generative system is ‘doubly distributed’
because ‘(a) the control over product components is distributed
acrossmultiple firms, and (b) the product knowledge is distributed
across heterogeneous disciplines and communities’.

12 More recently, public policymakers have started to pay close atten-
tion to the power of digital platforms, reflected in potential policy
and regulatory changes, which in effect constitute a form of gov-
ernance tuning by the entities that exercise control of these gener-
ative architectures.

13 We thank an anonymous reviewer for pointing out this limitation.
14 Some generativity scholars, however, have considered gen-
erative systems themselves as artefacts whose affordances
enable innovation (Faraj et al., 2011; Kallinikos et al., 2013).
Thus, Faraj et al. (2011) suggest that a generative system can
provide several affordances—reviewability, recombinability
and experimentation—that lead to innovation in online com-
munity knowledge collaboration. More broadly, Autio et al.
(2018) consider generativity (along with disintermediation and

decoupling) as an affordance that enables the coordination of
geographically dispersed audiences. These uses are congruent
with our framework, as they still conceptualize generativity as
emerging from a sociotechnical system.

15 We thank the anonymous reviewers for raising this specific issue,
aswell as for stimulating us to think about future research in terms
of higher-level issues.
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