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URBAN AND REGIONAL HORIZONS

System-level agency and its many shades: path development in
a multidimensional innovation system
Maximilian Benner

ABSTRACT
In the path development literature, how agents shape innovation systems has attracted growing interest. However, the
concept of such system-level agency suffers from an unclear distinction from other levels of agency, underdeveloped links
to other agency concepts, vagueness about the conceptualization of a multidimensional innovation system and the
impact of agency on it, and a limited understanding of the variegated outcomes of agentic processes. This article
offers a sympathetic critique, suggests ideas for a nuanced multilevel agency conceptualization, and proposes a
research agenda to close the gaps in understanding how system-level agency affects the course and outcomes of path
development.
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1. INTRODUCTION

The path development literature increasingly focuses on the
role of agency (e.g., Blažek & Květoň, 2022; Gong et al.,
2022; Uyarra & Flanagan, 2022). Proposed concepts
include change agency (Grillitsch & Sotarauta, 2020),
maintenance or reproductive agency (Bækkelund, 2021;
Henderson, 2020; Jolly et al., 2020), institutional entre-
preneurship (Battilana et al., 2009; DiMaggio, 1988),
institutional work (Lawrence & Suddaby, 2006), and the
distinction between firm- and system-level agency (Has-
sink et al., 2019; Isaksen et al., 2019). These overlapping
typologies demonstrate that agency is a multifaceted but
still not fully understood concept. Grasping the many
shades of agency (e.g., in terms of its levels, aspects, func-
tions and dimensions) is crucial for understanding paths.
However, attributing the causes and consequences of
impactful actions simply to the exogenously given presence
of individual ‘hypermuscular’ (Lawrence et al., 2009, p. 1)
heroes is analytically dissatisfying because doing so reduces
agency to the serendipity of having the right person in the
right place at the right time (Garud et al., 2010; Sotarauta
et al., 2021). Hence, we need to better understand the
endogenous agentic processes that shape paths in multiple
and divergent ways. This paper addresses this gap by con-
tributing to a multilevel conceptualization of agency in its
different aspects as it shapes path development along

various functions in a multidimensional innovation sys-
tem. Such a conceptualization can help explain how agents
shape the complex environment in which innovation pro-
cesses unfold.

A multilevel conceptualization that distinguishes firm-
from system-level agency provides a useful analytical
device for examining the influence of agency on path
development as it corrects the traditional firm-centred
focus of evolutionary economic geography (Binz et al.,
2016; Dawley, 2014; Hassink et al., 2019; MacKinnon
et al., 2019). Early evolutionary economic geography
(EEG) put its primary focus on diversification in techno-
logically related industries (e.g., Boschma & Frenken,
2011; Neffke et al., 2011) but has been criticized for gen-
erating ‘too narrowly conceptualized models of endogen-
ous and firm-driven path development processes’ (Trippl
et al., 2018, p. 688, emphasis added). Understanding the
causes and consequences of transformations and reconfi-
gurations of innovation systems through path develop-
ment requires looking at how agents bring change to the
system level (Hassink et al., 2019). Doing so hinges on
capturing the complex and multidimensional innovation
system that surrounds path development, going beyond
the activities of firms (Miörner & Trippl, 2019) and
including systemic patterns that enable and condition
regional evolution such as institutional relatedness
(Carvalho & Vale, 2018).
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This article takes an interest in the link between the
macro level of an innovation system with its institutions
and organizations (Edquist, 1997) and the agentic micro-
level processes that shape this system (Bitektine & Haack,
2015; Kukk et al., 2016; Markard & Truffer, 2008; Musio-
lik et al., 2020). As these processes spill over from the level
of individuals, firms, or other organizations to the system
level in highly complex and diverse ways, a nuanced under-
standing of the many shades of system-level agency is
important to comprehend the role of agency in path devel-
opment. This article aims at contributing to such a nuanced
understanding by identifying open questions about agency
in an innovation system, contributing to a multilevel agency
conceptualization, and suggesting a research agenda.

2. AGENCY IN PATH DEVELOPMENT

In line with a view that sees the evolution of paths as a pro-
cess (Garud & Karnøe, 2001; Martin, 2010; Martin &
Sunley, 2006), a typology of positive and negative regional
industrial paths has been developed in a rich body of litera-
ture (e.g., Blažek et al., 2020; Grillitsch et al., 2018; Isak-
sen et al., 2019) that also extends to the relationships
between paths in regional development (Breul et al.,
2021; Frangenheim et al., 2020). In recent years, the lit-
erature has deepened its interest for the role of agency
(e.g., Bækkelund, 2021; Jolly et al., 2020; Steen, 2016).
In early conceptual contributions, Garud and Karnøe
(2001) and Martin and Sunley (2006) stressed the role
of agents’ actions in shaping paths in a process perspective
(Martin, 2010). A growing body of empirical studies con-
firms the importance of agency in path development (e.g.,
Dawley, 2014; MacKinnon et al., 2019; Sotarauta et al.,
2021).

Giddens (1984, p. 9) simply relates agency to ‘events of
which an individual is the perpetrator’ and goes on to
explain it in the way that ‘whatever happened would not
have happened if that individual had not intervened’. Gril-
litsch and Sotarauta (2020, p. 707) propose a more precise
definition by understanding agency as ‘intentional, purpo-
sive and meaningful actions, and the intended and unin-
tended consequences of such actions’ (see also Coe &
Jordhus-Lier, 2011). For Rekers and Stihl (2021, p. 90),
agency is ‘the capacity to act and produce a particular
(intended or unintended) effect’ in the three temporal
aspects proposed by Emirbayer and Mische (1998). In
their widely received article on the intertemporality of
agency, Emirbayer and Mische view agency essentially as
‘temporally constructed engagement by actors of different
structural environments … which … both reproduces
and transforms those structures’ (p. 970). Agency fills
time-, region- and agent-specific ‘opportunity spaces’
(Grillitsch & Sotarauta, 2020; Kurikka et al., 2022) and
hence explains what at first sight looks like serendipity
(Garud et al., 2010) but constitutes ‘mindful deviation’
by agents (Garud & Karnøe, 2001).

Under Emirbayer andMische’s (1998) past and future-
oriented aspects of agency, agents interpret the past and
envision the future through imaginaries, visions, narratives

and expectations (Benner, 2020, 2022a; Borup et al., 2006;
Sotarauta, 2018; Steen, 2016). Imagined futures by way of
imaginaries, visions, and narratives shape processes of path
development through system-level agency (Hassink et al.,
2019), as a growing number of studies shows (e.g., Baum-
gartinger-Seiringer et al., 2021; Eder & Döringer, 2022;
Fai et al., 2022; Sotarauta et al., 2021). Imaginaries par-
ticularly affect the directionality of reconfigurations of
the innovation system by shaping its selectivity and,
hence, perceived opportunities (Kurikka et al., 2022;
Miörner, 2022).

The path development literature has generated differ-
ent typologies of agency. Grillitsch and Sotarauta’s (2020)
‘trinity of change agency’ includes innovative entrepre-
neurship (Shane & Venkataraman, 2000), institutional
entrepreneurship (Battilana et al., 2009; DiMaggio,
1988), and place-based agency (Sotarauta, 2018). Drawing
on Coe and Jordhus-Lier (2011) and similar to the earlier
work of Hays (1994), Grillitsch and Sotarauta (2020) dis-
tinguish between transformative change agency and repro-
ductive agency. While reproductive agency can consolidate
pathways through stabilization and incremental change
(Bækkelund, 2021; Baumgartinger-Seiringer et al., 2021;
Grillitsch et al., 2022b), when understood as maintenance
agency it can aim at resistance to change (Baumgartinger-
Seiringer, 2022; Henderson, 2020; Jolly et al., 2020). Both
terms tend to be used interchangeably and inconsistently
in the literature and can be summarized as stability agency
(Benner, 2022c). Bækkelund (2021) further differentiates
reproductive agency by complementing the trinity of
change agency with three analogous but stabilizing forms
of agency (replicative entrepreneurship, institutional
work1 and maintenance leadership). Different agency
types can work in combination (Bækkelund, 2021;
Baumgartinger-Seiringer, 2022; Grillitsch et al., 2021;
Grillitsch & Sotarauta, 2020). Beyond institutional entre-
preneurship, the broader notion of institutional work
(Lawrence et al., 2009; Lawrence & Suddaby, 2006) has
also been applied to path development (e.g., Benner,
2022c; Binz & Gong, 2022; Fuenfschilling & Truffer,
2016). Other categorizations of agency include, for
example, Huggins and Thompson’s (2019) typology of
entrepreneurial, political, and labour agency and the specific
groups of agents who exert each, or Sotarauta et al. (2021)
who identify distinct roles of agency in path development.

In an attempt at conceptualizing the systemic role of
agency in path development (Martin & Sunley, 2006)
and based on the distinction between actor- and system-
based approaches (Isaksen & Jakobsen, 2017), Isaksen
et al. (2019) and Hassink et al. (2019) distinguished
between firm- and system-level agency. This dichotomy
responds to a critique on the earlier firm-centred approach
of EEG (e.g., Hassink et al., 2019; Isaksen et al., 2019;
MacKinnon et al., 2019; Steen & Hansen, 2018), accord-
ing to Martin and Sunley’s (2006, p. 426) call that ‘it is not
just strategic agency among entrepreneurs that is impor-
tant in path creation’ but also, for example, the role of
policymakers (Dawley, 2014; Edler & James, 2015). Sys-
tem-level agency speaks to Garud and Karnøe’s (2003)
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notion of distributed agency which requires a variety of
agents to work together and to combine different agency
types on both levels (Grillitsch & Sotarauta, 2020; Isaksen
et al., 2019; Isaksen & Jakobsen, 2017; Sotarauta et al.,
2021; Trippl et al., 2020).

The firm-/system-level dichotomy has become influ-
ential in the path development literature (e.g., Rypestøl
et al., 2021; Trippl et al., 2020). Blažek and Květoň’s
(2022) comparison of two Czech regions demonstrates
that while firm-level agency is present in either case, it is
system-level agency – or its absence – that shapes the suc-
cess of path development. Hence, for path development to
unfold, it is critical for agents ‘to look beyond their organ-
izational boundaries and to also devote time and energy to
system-level agency’ (p. 14). Hence, system-level agency is
a central concept for path development that requires a
nuanced conceptualization for its application in empirical
research.

3. FOUR QUESTIONS ABOUT SYSTEM-
LEVEL AGENCY

Despite recent refinements of system-level agency (Blažek
& Květoň, 2022; Uyarra & Flanagan, 2022), the following
four questions still call for a more nuanced multilevel
agency conceptualization.

3.1. How to distinguish the system level from
other agency levels?
Drawing on Isaksen et al. (2019), Trippl et al. (2020,
p. 194) see firm-level agency as occurring when ‘actors
who found new firms or introduce innovative activities
within existing companies’ while ‘actors who transform
innovation systems’ exert system-level agency. Firm-level
agency is not limited to firms as such but includes individ-
uals engaged in firm-level actions such as startup for-
mation (Grillitsch et al., 2022a; Isaksen et al., 2019) and
acting as entrepreneurial role models (Bosma et al.,
2012). Hence, the definition of both levels of agency
appears to centre on the types of agents that exert them.
Such an agent-centric distinction has been criticized
(Jolly et al., 2020) as firms can also shape the system
level (Baumgartinger-Seiringer, 2022; Rypestøl et al.,
2021), and firm-level agency can also include other organ-
izations and might better be called ‘organizational-level
agency’ instead (Blažek & Květoň, 2022).

In a more action-centric definition, Isaksen et al.
(2019) originally related firm-level agency to innovation
in firms or the setup of new firms while system-level
agency refers to ‘actions or interventions able to transform
regional innovation systems’ (p. 52). Similarly, according
to Hassink et al. (2019, p. 1638) ‘firm-level agency has
its main field of influence within one firm or organization,
while system-level agency exerts influences outside its
institutional and organizational borders’, and Gong et al.
(2022, p. 527) define it as ‘collective and distributed activi-
ties enacted by firms, non-firm actors and intermediaries
in developing and adapting the relevant supportive inno-
vation system structures’ that surround a new path. In

any case, firm- and system-level agency are based on
different but related rationalities as firm-level agency is
aimed at a firm’s competitiveness and thus has a commer-
cial focus but can extend towards the system level, for
example, by shaping a region’s institutions and eventually
its competitiveness at large (Benner, 2022a, 2022b;
Isaksen et al., 2019; Jolly et al., 2020; Pacheco et al., 2010).

However, there are forms of agency that elude the
firm/system-level dichotomy but are still relevant for
path development. While individuals can act both at the
firm level (e.g., entrepreneurs) and system level (e.g., pol-
icymakers) (e.g., Musiolik et al., 2020; Rypestøl et al.,
2021), there is a blind spot that is not captured by either
level. For example, from a perspective of labour agency
(Coe & Jordhus-Lier, 2011; Huggins & Thompson,
2019), while actions of workers can be located at the
firm level and those of trade union leaders at the system
level, individual jobseekers or students do not fall into
either category although their individual skills acquisition
has implications for path development.

3.2. How to link system-level agency to other
agency concepts?
To operationalize system-level agency for path develop-
ment, it is important to clarify how it relates to other
agency conceptualizations. For example, Grillitsch et al.
(2022a) combine firm and system-level agency with the
trinity of change agency, but such a conceptualization
does not capture other forms of system-level agency such
as maintenance or reproductive agency (Grillitsch et al.,
2022b; Jolly et al., 2020). Empirically, system-level agency
will often combine change, maintenance and reproductive
agency at different stages of path development (Bække-
lund, 2021; Baumgartinger-Seiringer et al., 2021). Blažek
and Květoň (2022) combine organizational- and system-
level agency with three types of either change and repro-
ductive agency, respectively, but the underlying trinities
of change agency and reproductive agency raise questions
of their own. In particular, the analytical distinction
between institutional entrepreneurship and place leader-
ship leaves open how precisely they differ, and the same
applies by analogy to Bækkelund’s (2021) distinction
between institutional work (or, more precisely, insti-
tutional maintenance) and place maintenance. While Kur-
ikka and Grillitsch (2021) generally contrast collective
interests behind place leadership with individual interests
ascribed to institutional entrepreneurs, institutional entre-
preneurship can also follow collective interests. Many
forms of place leadership will be institutional and which
forms do not somehow affect institutions is unclear.

Further, change agency not only contributes to build-
ing elements of social structure but can equally destroy
them (Benner, 2022c; Fuenfschilling & Truffer, 2016;
Kivimaa & Kern, 2016). In particular when it comes to
institutions, the concept of institutional work (Lawrence
et al., 2009; Lawrence & Suddaby, 2006) that identifies
forms of agency that build, maintain or disrupt institutions
goes beyond institutional entrepreneurship.
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REGIONAL STUDIES



To integrate the diverse aspects covered by different
agency concepts into a nuanced conceptualization of sys-
tem-level agency, these different foci have to be covered
by the many shades system-level agency can take.

3.3. How to conceptualize the innovation
system and how does system-level agency
shape it?
To understand how system-level agency affects path
development, a clear understanding of what constitutes
the ‘system’ level is needed. Does the system refer to an
industry or sector, a regional economy, a technological
field, or any combination of those?While the original con-
cept focused on regional innovation systems (Isaksen et al.,
2019; Isaksen & Jakobsen, 2017; Nilsen & Njøs, 2022),
what role do other systemic concepts such as sectoral
(Breschi & Malerba, 1997), technological (Bergek et al.,
2008), national (Lundvall, 1992; Nelson & Rosenberg,
1993) or global innovation systems (Binz & Truffer,
2017) play, and how do different dimensions of such a
system relate to each other and the evolving paths?

Path development can be traced in territorial, sectoral,
and technological dimensions (Benner, 2022b; Nilsen &
Njøs, 2022; Njøs et al., 2020) which can be conceptualized
by drawing on the innovation systems literature. Accord-
ing to Edquist (1997, 2006), the innovation systems
approach highlights the interactive, interdependent, and
institutionally embedded nature of evolutionary inno-
vation and learning processes. An innovation system con-
sists of organizations, institutions, and their relations that
together generate innovation (Edquist, 2006). In their
review of innovation system concepts, Warnke et al.
(2016) add new elements commonly not in the focus of
the innovation systems literature such as the role of consu-
mers, philanthropy, non-technical innovation, or sectors
that do not strongly rely on research and development,
thus widening the coverage of an innovation system (see
also Tödtling et al., 2022).

Innovation systems can be defined in a territorial
dimension, either on the national (Lundvall, 1992; Nelson
& Rosenberg, 1993) or regional level (Asheim & Isaksen,
2002; Cooke et al., 1997). In addition, sectoral innovation
systems have been proposed (Breschi & Malerba, 1997;
Malerba, 2002), as have technological innovation systems
(TISs) (Bergek et al., 2008) that differ from a strictly sec-
toral perspective because sectors can include several tech-
nologies and technologies can span multiple sectors
(Bergek et al., 2008; Edquist, 1997; Hekkert et al.,
2007; Malerba, 2002). For example, Nilsen and Njøs
(2022) link sectoral and territorial aspects and Njøs et al.
(2020) propose a framework that combines territorial
and technological elements.

Binz and Truffer (2017) combine a territorial logic on
various scales with a sectoral or technological logic in their
multiscalar concept of global innovation systems. Multi-
scalarity is important because system-level agency on var-
ious spatial scales can affect regional industrial path
development (Hassink et al., 2019). Combining territorial,
sectoral, and technological dimensions of an innovation

system allows for analyzing the impact of phenomena
such as extra-regional knowledge flows (Trippl et al.,
2018), anchoring of further extra-regional resources
(Binz et al., 2016), or policies that support these processes
(Giustolisi et al., 2022) on regional paths.

Adding an agency perspective leads to a dynamic con-
ceptualization of innovation systems. Hekkert et al. (2007)
criticize static and deterministic tendencies in innovation
system concepts and conceptualize agency along ‘system
functions’. On a related note, Edquist (2006) identifies
functions and activities that shape an innovation system
such as setting up organizations, changing institutions,
networking, or providing education and research. Drawing
on Bergek et al. (2008) and Hekkert et al. (2007), six main
system functions driven by agency can be identified. Loca-
lized knowledge development and diffusion is the core focus
of the innovation systems literature (Edquist, 2006) but
knowledge can also flow and anchor across space (Binz
et al., 2016; MacKinnon et al., 2019; Uyarra & Flanagan,
2022). The knowledge function is extended by entrepre-
neurial experimentation that transforms knowledge into
products and services. The direction of search includes, for
example, visions and perceptions and is more recently con-
ceptualized as challenge orientation in innovation policy
(Tödtling et al., 2022). Market formation refers to the
demand side and includes the creation of protected tech-
nological niches (Binz et al., 2016; Kivimaa & Kern,
2016; Schot & Geels, 2008) and is related to legitimation
in terms of acceptance, institutional embeddedness, and
overcoming resistance, both on global and regional scales
(Binz & Gong, 2022; Bitektine & Haack, 2015; Heiberg
et al., 2020). Resource mobilization addresses the mobiliz-
ation of assets and relates to the notion of asset modifi-
cation that encompasses natural resources, financial
capital, human capital, built infrastructure, technologies
and capabilities, and institutions (Binz et al., 2016; MacK-
innon et al., 2019; Miörner & Trippl, 2019; Rypestøl
et al., 2021) which can be created, destroyed, or reused
(Musiolik et al., 2020; Trippl et al., 2020; Uyarra & Fla-
nagan, 2022). These system functions are interrelated
and can reinforce each other, including through systemic
externalities (Bergek et al., 2008; Hekkert et al., 2007).

System functions help elucidate the relationship
between system-level agency and the territorial, sectoral,
and technological dimensions of an innovation system.
Accordingly, Markard and Truffer (2008) discuss the
role of agency for system functions and Kukk et al.
(2016) specifically highlight how institutional entrepre-
neurs contribute to system building. System functions
have been acknowledged as an important concept in
path development (e.g., Binz et al., 2016; Miörner &
Trippl, 2019; Njøs et al., 2020). Uyarra and Flanagan
(2022) have recently moved towards integrating the sys-
tem functions of legitimation, market formation, asset
modification, and knowledge anchoring into their concep-
tualization of system-level agency. System functions are
shaped by agency in particular when ‘system builders
identify systemic problems (e.g. deficits in TIS functions)
and initiate activities towards their solution’ (Musiolik
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et al., 2020, p. 4) which can be understood as an expression
of system-level agency (Isaksen et al., 2019). However, the
increasing complexity of the innovation systems concept
means that agents can affect functions in multifaceted
ways (Warnke et al., 2016).

3.4. How to cope with the variegated outcomes
of system-level agency?
By interacting with evolving events, agency takes emergent
properties that enable both intended and unintended out-
comes (Emirbayer & Mische, 1998; Garud et al., 2010;
Grillitsch et al., 2022b). Following Martin and Sunley
(2007), emergence is a consequence of the complex adap-
tive nature of an innovation system that includes the ‘ten-
dency for macro-scale structures … to emerge
spontaneously out of the micro-scale behaviours and inter-
actions of system components’ (p. 578). Hence, system-
level agency can be expected to unfold a possibly wide
range of outcomes that reach from the immediately
intended to the vastly unintended, which makes it difficult
to assess and virtually impossible to predict outcomes. This
issue is related to the temporalities of system-level agency
that differ according to agents’ intentions on the one hand
and short- and long-term path development outcomes on
the other hand, for example, in the sense that actions ema-
nating from short-term intentions can generate unin-
tended long-term consequences or vice versa (Grillitsch
et al., 2022a, 2022b).

Gong et al. (2022) discuss the emergence of paths and
conceptualize system-level agency at the junction between
structural preconditions on the one hand and outcomes of
successful or failed path development on the other hand.
They list industrial capabilities, support systems, and insti-
tutional structures as preconditions of an innovation sys-
tem that together with system-level agency and
serendipity shape diverse path development outcomes in
a global context (Gong et al., 2022). Still, how precisely
system-level agency affects these diverse outcomes remains
little understood.

Further, change agency does not have to be unequivo-
cally ‘good’. Just as stability agency can either consolidate
or hamper new paths (Baumgartinger-Seiringer, 2022),
so can change agency lead to their success or failure
(Eder & Döringer, 2022), thus highlighting the unin-
tended consequences of agency (Grillitsch et al., 2022a,
2022b; Lawrence et al., 2009). On a related note, various
difficulties can undermine policy processes and thus lead
to unfavourable outcomes of path development efforts
(Benner, 2020; Sotarauta, 2018). In terms of directional-
ity, change agency will often be important to increase
the challenge orientation of the innovation system and
reproductive agency can contribute to upscaling inno-
vations (Tödtling et al., 2022). However, change agency
can lead to the ‘wrong’ outcomes, for example, when sti-
mulating environmentally questionable paths, and main-
tenance agency by agents such as environmental
advocacy groups can countervail it.

Finally, path development within an innovation system
is not free from contradictions due to path multiplicity

(Benner, 2022b). As Hassink et al. (2019) highlight,
interdependencies between different existing or emerging
paths are possible and likely to occur. Specifically when
multiple paths draw on the same assets, interpath relations
imply that the evolution of one path will affect the devel-
opment of others (Breul et al., 2021; Frangenheim et al.,
2020; Steen & Hansen, 2018). These interpath relations
are relevant in a territorial, sectoral, and technological
way because sectors and technologies can support each
other’s development, compete with each other, or not
interfere with each other in a region (Frangenheim
et al., 2020) or across different spatial scales (Frangen-
heim, 2022). Further, these interpath relations can gener-
ate the reformation of pre-existing sectors that are induced
by path development in a new sector and the related modi-
fication of assets and resources (Breul et al., 2021).

4. TOWARDS A NUANCED
CONCEPTUALIZATION OF SYSTEM-LEVEL
AGENCY

In an attempt to respond to the four questions laid out,
this section puts forward ideas for a multilevel conceptual-
ization of agency that embeds system-level agency in a
multidimensional innovation system in which path devel-
opment unfolds.

4.1. Towards a multilevel conceptualization of
agency
An innovation system provides the arena for contested
agentic processes affected by power relations (Baumgartin-
ger-Seiringer, 2022; Hindess, 1986; Miörner, 2022; Seo &
Creed, 2002), and how a path within the system develops
is an outcome of these possibly tense processes (Eder &
Döringer, 2022) that operate and interact on various levels.
As a working definition, system-level agency can be under-
stood as those actions that affect path development by
shaping the innovation system either territorially, secto-
rally, or technologically, independently of who acts.
These actions share an ability to affect path development
beyond what happens in and for organizations such as
firms (Hassink et al., 2019; Isaksen et al., 2019). Hence,
system-level agency exhibits characteristics of distributed
and embedded agency (Battilana et al., 2009; Garud &
Karnøe, 2003; Isaksen et al., 2019; Seo & Creed, 2002).
In contrast, firm or organizational-level agency takes
place within firms or other organizations and refers to
the ‘maintenance, improvement, modernization, trans-
formation or up-/rescaling of operations inside the organ-
ization’ (Blažek & Květoň, 2022, p. 4). Depending on the
nature of the focal organization, firm/organizational-level
agency follows the pressures exerted and demands legiti-
mized by its particular institutional environment such as
a competitive market, academia, or the public sector
which shape their internal ways of working (Meyer &
Rowan, 1977). Lastly, a residual category of ‘individual-
level agency’ (Blažek & Květoň, 2022, p. 3) captures
actions by individuals and shapes neither the firm level
nor the system level, such as skills acquisition by students
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or jobseekers. Hence, individual-level agency aims at shap-
ing an individual’s own opportunities. Table 1 summarizes
these three levels. The remainder of this section focuses
only on system-level agency as defined above and discusses
the different shapes system-level agency can take, drawing
on the varying foci of other agency conceptualizations.

4.2. Towards capturing diverse aspects of
system-level agency
Concrete instances of system-level agency can be charac-
terized along several aspects (Table 2). Regarding the
identity of agents, both individuals and organizations can
exert system-level agency (Battilana et al., 2009; Mele,
2013; Musiolik et al., 2020). Organizations include
firms, associations, government agencies, universities,
research institutes, and other formalized entities (Blažek
& Květoň, 2022; Dawley, 2014). Individuals do not
need to have a formal position to exert specific forms of
agency (Sotarauta & Beer, 2021), although the power,
resources, and credibility of formal functions does matter
(see also Eder & Döringer, 2022; Sotarauta et al., 2021).

While the agency of individuals is straightforward, the
agency of organizations hinges on whether they are seen,
in North’s (1990, p. 4) words, as ‘rules’ (hence, insti-
tutions) or as ‘players’ in their own right. If organizations
are seen as distinct from institutions, they are capable of
exerting agency in complex ways affected by the agency
of individuals but also according to their own organiz-
ational objectives and strategies (Bathelt & Glückler,
2014; Grillitsch et al., 2022a; Hindess, 1986; North,
1990; Zukauskaite et al., 2017), as the examples of political
parties, trade unions or lobby groups and their campaigns or
other forms of collective action highlight (Coe & Jordhus-
Lier, 2011; Huggins & Thompson, 2019; Rypestøl et al.,
2021; Warnke et al., 2016).

System-level agency can aim at either change or stab-
ility (Hays, 1994), represented by change agency (Gril-
litsch & Sotarauta, 2020) and stability agency (Benner,
2022c), respectively, with the latter including maintenance
and reproductive agency (Bækkelund, 2021; Henderson,

2020; Jolly et al., 2020). Change agency is usually proactive
in seizing available opportunity spaces (Grillitsch & Sotar-
auta, 2020; Kurikka et al., 2022) while stability agency is
often limited to reactively keeping the status quo (Isaksen
et al., 2019). However, change agency and stability agency
can coexist (Baumgartinger-Seiringer, 2022; Benner,
2022c; Fuenfschilling & Truffer, 2016).

System-level agency can be constructive or destructive
in relation to structures (Benner, 2022c; Fuenfschilling &
Truffer, 2016; Kivimaa & Kern, 2016). For instance,
agents can engage in institutional work that creates new
institutions or destroys existing ones (Lawrence et al.,
2009; Lawrence & Suddaby, 2006). Destruction can be
beneficial though as path development can be based on a
combination of constructive action and the destruction
of existing institutions, policies or other structures
(Fuenfschilling & Truffer, 2016; Kivimaa & Kern, 2016).

System-level agency can relate to specific outcomes
either directly or indirectly (Grillitsch et al., 2022a,
2022b; Warnke et al., 2016). For instance, institutional
entrepreneurship can happen indirectly as a by-product
of new business models or technological innovations (Bat-
tilana et al., 2009; Benner, 2022a; Garud & Karnøe, 2001)
and cause the bidirectional coevolution of institutions and
industries (Benner, 2022b; Gong & Hassink, 2019).

Given that actions draw on varying rationalities that
are not predetermined by an agent’s identity (Hindess,
1986), system-level agency can be rooted in a commercial
(in the sense of for-profit or capitalist) rationality or a non-
commercial (non-profit, non-capitalist) one (Edquist,
1997; Grillitsch & Sotarauta, 2020; Pacheco et al., 2010;
Warnke et al., 2016). A commercial rationality aims at
‘the discovery and exploitation of profitable opportunities’
(Shane & Venkataraman, 2000, p. 217) and goes hand in
hand with individual interests while a non-commercial
rationality can (but does not have to) involve collective
action or combine both individual and collective interests
(see also Grillitsch & Sotarauta, 2020; Kurikka &
Grillitsch, 2021). Agents can have mixed rationalities
that enable actions combining commercial and non-
commercial goals (Battilana et al., 2009; Benner, 2022a,

Table 1. Levels of agency in path development.
Level of agency Description

System-level agency Affects path development by

shaping the innovation system

either territorially, sectorally or

technologically

Firm/organizational-

level agency

Affects the internal functioning of

firms and other organizations under

the pressures and demands of their

specific institutional environment

Individual-level agency Is performed by individuals and

remains confined to individual

opportunities

Sources: Author’s elaboration drawing on Blažek and Kveťoň (2022) and
Isaksen et al. (2019).

Table 2. Aspects of system-level agency.

Agents . Individuals
. Organizations

Aim . Change
. Stability (reproduction or

maintenance)

Immediacy . Direct
. Indirect (as a by-product of other

actions)

Rationality . Commercial
. Non-commercial

Relation to

structures

. Constructive

. Destructive

Source: Author’s elaboration.
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2022b; Grillitsch & Sotarauta, 2020; Sotarauta et al.,
2021).

4.3. Towards understanding micro–macro
relationships between system-level agency and
the innovation system
System-level agency shapes a multidimensional innovation
system through the system functions of knowledge
anchoring, development and diffusion, entrepreneurial
experimentation, direction of search and challenge orien-
tation, market formation, legitimation, and resource
mobilization and asset modification (Bergek et al., 2008;
Binz et al., 2016; Hekkert et al., 2007; MacKinnon
et al., 2019; Miörner & Trippl, 2019; Rypestøl et al.,
2021; Uyarra & Flanagan, 2022). As a micro-level process
(Markard & Truffer, 2008), system-level agency can affect
all six functions, either directly or indirectly through pol-
icies and often in interaction with agency on other levels.
For example, while firm-level agency is a major direct dri-
ver for the knowledge development and entrepreneurial
experimentation functions, system-level agency has an
indirect but possibly strong influence through policies
(Dawley, 2014; Uyarra & Flanagan, 2022) and other sup-
port measures encouraging firm-level agency on these
functions. Institutional and organizational change is
important for several system functions. Platform policies
(Asheim et al., 2011) as well as visions and imaginaries
(Jasanoff & Kim, 2009; Sotarauta, 2018) or expectations
(Borup et al., 2006) are particularly relevant for the direc-
tion of search (Bergek et al., 2008). Demonstration pro-
jects, living labs, and test beds (Engels et al., 2019;
Schot & Geels, 2008), legitimizing institutional work
(Fuenfschilling & Truffer, 2016), and challenge and mis-
sion orientation (Robinson & Mazzucato, 2019; Tödtling
et al., 2022) can be part of innovation processes or policies.
Table 3 summarizes these and further examples and relates
them to system functions and system dimensions.

As system dimensions are analytical abstractions that
deal with the same underlying phenomena from different
perspectives, actions by system-level agents will in most
cases touch more than one dimension but might do so to
varying degrees. The heuristic value of distinguishing
instances of system-level agency along territorial, sectoral,
and technological dimensions allows for capturing the
different forms and directionalities of agentic processes
in an innovation system, even if overlaps will often be
empirically observable.

Defining territorial, sectoral, and technological dimen-
sions of an innovation system allows for capturing the
multiscalarity of system-level agency. Sectoral and techno-
logical changes are not spatially delimited and cross scales,
but they will commonly unfold unevenly across space. Ter-
ritorially, these changes can induce extra-regional flows of
knowledge (Trippl et al., 2018) and an interplay between
‘global pipelines’ and regional knowledge diffusion
through ‘local buzz’ (Bathelt et al., 2004), international
or interregional mobility of people (Schäfer & Henn,
2018) and resultant institutional change (Saxenian &
Sabel, 2008), and the multiscalar transmission of further

resources such as legitimacy (Binz et al., 2016). All of
these processes can be harnessed by outward-looking ter-
ritorial policies (Giustolisi et al., 2022). Hence, system
functions can be performed not just within the territorial
confines of a region but also across regions (Miörner &
Trippl, 2019).

To integrate the different dimensions of national,
regional, territorial, sectoral, and global (multiscalar) inno-
vation system approaches, the following heuristic for dis-
tinguishing system dimensions is proposed:

. The territorial dimension of an innovation system refers
to processes related to system functions that occur
either within a territorial unit (e.g., a nation or region)
or between them, thus exhibiting a dominant spatial
logic. On a policy level, system-level agency that affects
system functions in the territorial dimension follows a
place-based logic (Barca, 2019). Promoting the inter-
play between endogenous and external knowledge
flows through outward-looking regional innovation
strategies provides an example for system-level agency
in the territorial dimension (Giustolisi et al., 2022).
Further, interpath relations on various scales will play
out in the territorial dimension through processes of
resource formation or reformation (Breul et al., 2021;
Frangenheim, 2022; Frangenheim et al., 2020).

. The sectoral dimension of an innovation system relates
to system functions and system-level agency shaping
them as far as they are directed at delimited sectors or
industries of economic activity such as the agricultural
sector, the tourism industry, or the automotive industry.
For example, legal and institutional frameworks are
often sector-specific, and so will be system-level agency
changing or maintaining them. Further, the sectoral
dimension allows for capturing differences in the
specific characteristics of industries, for example, their
degree and type of newness (Binz & Gong, 2022;
Gong et al., 2022).

. In contrast to the relatively clear delimitation of econ-
omic sectors or industries, the technological dimension
refers to cross-cutting technologies or what often comes
under the moniker of enabling technologies. For
instance, biotechnology spans various sectors but can
be subject to legal or regulatory frameworks specific to
the technology itself and regulating aspects such as its
ethical use. Fuel cells are another example for a cross-
cutting technology that can be applied in different
sectors such as electricity production, heating, or the
automotive industry (Markard & Truffer, 2008).

Defined along these criteria, system dimensions allow
for observing and mapping a wide range of system-level
agency, as the examples listed in Table 3 demonstrate.
These examples can play out in different ways, according
to the many shades of system-level agency. While initiat-
ing transformative processes touching any function in any
dimension represents change agency, consolidating these
changes requires reproductive agency (Baumgartinger-
Seiringer et al., 2021), and any of these processes can be

System-level agency and its many shades: path development in a multidimensional innovation system 7

REGIONAL STUDIES



Table 3. System functions and system-level agency (examples).

System dimension
(criteria)

Knowledge anchoring,
development and

diffusion
Entrepreneurial
experimentation

Direction of search and
challenge orientation Market formation Legitimation

Resource
mobilization and
asset modification

Territorial dimension

(referring to

processes either

within a territorial

unit or between

them with a

dominant spatial

logic)

. Support to anchoring of

external knowledge and

regional diffusion

(Giustolisi et al., 2022;

Trippl et al., 2018),

generating an interplay

of ‘pipelines’ and ‘buzz’

(Bathelt et al., 2004)
. Support to knowledge

spillovers between

sectors and industries in

a region

. Regional

entrepreneurship

support (e.g.,

incubation,

acceleration),

networking, and

innovation support

(e.g., calls for tenders or

proposals)

. Challenge-oriented

regional policies

(Tödtling et al., 2022)

and construction of

shared spatial visions

and imaginaries

(Benner, 2022a;

Miörner, 2022:

Sotarauta, 2018)

. Regional

demonstration

projects, living

labs or test beds

(Engels et al.,

2019; Schot &

Geels, 2008)
. Territorial

certification

schemes (e.g.,

designations of

origin)

. Participatory policy

development

processes including

users and civil society

and addressing local

problems (Tödtling

et al., 2022)

. Regional build-up of

skills and education

(Eder & Döringer,

2022)
. External attraction

of talent (Schäfer &

Henn, 2018; Trippl

et al., 2018)
. Build-up of specific

infrastructure
. Creation, change or

intraregional

transfer of

institutions and

organizations

(Carvalho & Vale,

2018; Saxenian &

Sabel, 2008)
. Reformation of

resources due to

interpath relations

(Breul et al., 2021;

Frangenheim et al.,

2020)

(Continued )
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Table 3. Continued.

System dimension
(criteria)

Knowledge anchoring,
development and

diffusion
Entrepreneurial
experimentation

Direction of search and
challenge orientation Market formation Legitimation

Resource
mobilization and
asset modification

Sectoral dimension

(referring to

processes directed at

delimited sectors or

industries of

economic activity)

. Sectorally oriented

knowledge development
. Support to intersectoral

knowledge spillovers

. Sectoral

entrepreneurship and

innovation support

(e.g., calls for tenders or

proposals)
. Setting of sectoral

competitive incentives

(Reiner & Benner, 2022)

. Support to intersectoral

convergence through

platform policies

(Asheim et al., 2011)

. Creation of a

sectorally

delimited legal

and institutional

framework
. Interpath impact

of sectoral legal

and institutional

frameworks

(Frangenheim,

2022)

. Legitimizing

institutional work,

e.g., advocacy, for a

new sector

(Fuenfschilling &

Truffer, 2016)

. Support to financial

investment (e.g.,

venture capital)
. Creation, change or

international or

interregional

transfer of

institutions and

organizations

(Saxenian & Sabel,

2008)

Technological

dimension (referring

to cross-cutting or

enabling

technologies)

. Support to research and

development (R&D) for

new cross-cutting

technologies (e.g.,

biotechnology, fuel cell

technology,

nanotechnology)

. Support to applied

research and

technology transfer in

cross-cutting

technologies (e.g.,

biotechnology, fuel cell

technology,

nanotechnology)

. Mission-oriented

innovation policies

(Robinson &

Mazzucato, 2019)
. Construction of

sociotechnical

imaginaries (Jasanoff &

Kim, 2009) and

expectations (Borup

et al., 2006)

. Creation of

protected niches

(Schot & Geels,

2008) and

demand-related

awareness raising

activities
. Creation of legal

and regulatory

frameworks for

cross-cutting

technologies

(e.g.,

biotechnology)
. Institutional

system-building

for new

technologies

(Kukk et al., 2016)

. Legitimizing

institutional work,

e.g., advocacy and

educating, for new

technologies

(Fuenfschilling &

Truffer, 2016; Kukk

et al., 2016)

. Support to specific

technological skills

and capabilities

Sources: Author’s elaboration drawing on Bergek et al. (2008), Binz et al. (2016), Blažek and Kveťoň (2022), Hekkert et al. (2007), Kivimaa and Kern (2016), MacKinnon et al. (2019), Markard and Truffer (2008), Miörner and
Trippl (2019), Musiolik et al. (2020), Rypestøl et al. (2021), Trippl et al. (2020) and Uyarra and Flanagan (2022).
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countervailed by maintenance agency. Further, constructive
actions can be mirrored by destructive ones (Kivimaa &
Kern, 2016). These shades of system-level agency can be
illustrated, for instance, in the legitimation function.
Actions of institutional work can build, maintain, or disrupt
the legitimacy of sectors and technologies (Fuenfschilling &
Truffer, 2016; Lawrence & Suddaby, 2006), and territorial
participatory development processes can initiate legitima-
tion processes but will often serve to consolidate them, for
example, by solidifying trust and reputation among agents
(Benner, 2019).

4.4. Towards grasping the variegated
outcomes of system-level agency
System functions link system-level agency to path devel-
opment outcomes in an innovation system. For example,
Gong et al. (2022) emphasize the importance of legitima-
tion at the junction between an industry’s territorial, sec-
toral, and technological preconditions on the one hand
and eventual path development outcomes on the other
hand. The macro–micro dynamics of legitimation (Bitek-
tine & Haack, 2015) shape the contextuality, contingency,
and path dependence of path development outcomes in an
innovation system (Bathelt & Glückler, 2003).

However, legitimation is just one system function, and
system-level agency can affect multiple functions at the
same time. Therefore, specific actions can impact path
development outcomes differently along different system
functions, possibly leading to variegated outcomes that
include unintended consequences. In the territorial
dimension, agentic processes in each system function can
touch multiple paths through interpath relations in unin-
tended ways (Breul et al., 2021; Frangenheim et al., 2020).
In addition, the same actions can work in diverse time-
frames as they might generate outcomes through some
functions sooner than through others, thus offering an
analytical lens to capture the multiple temporality of sys-
tem-level agency (Grillitsch et al., 2022b). Nevertheless,
we are still far from fully understanding how precisely sys-
tem-level agency translates into short and long-term
intended and unintended consequences, and further
research based on the multifunctional and multidimen-
sional logic proposed will be necessary.

Taken together, the considerations put forward above
aim at a nuanced understanding that conceptualizes sys-
tem-level agency along system functions and in system
dimensions, and that sees system-level agency as an
element of a multilevel conceptualization of agency, albeit
one that is of critical importance for the course of path
development in a multidimensional innovation system.
Such a multilevel conceptualization of agency is important
because it enables researchers to observe how, why, if, and
when actions at the individual or organizational level cross
levels and turn into system-level agency (or do not).
Despite the burgeoning interest in agency that the path
development literature has shown recently, our under-
standing of the causes and consequences of agency scaling
up to the system level is still in its infancy and requires

more research along a conceptual and empirical research
agenda.

5. A RESEARCH AGENDA FOR SYSTEM-
LEVEL AGENCY IN PATH DEVELOPMENT

The conceptualization of system-level agency proposed
here allows for examining concrete empirical configur-
ations of system-level agency in its many shades. Never-
theless, answering the crucial question which precise
forms of system-level agency lead to which forms of path
development requires a wider research agenda that should
include, for example, the following issues:

. Whether specific agency types on various levels and in var-
iousdimensions regularly result in specific formsof positive
or negative path development needs further examination,
possibly in large datasets to be explored with qualitative
comparative analysis (Grillitsch et al., 2022c). Negative
forms of path development (Blažek et al., 2020) are of par-
ticular importance because they can help understand what
leads to the decline of paths in regional innovation systems
and how this decline affects other paths (Frangenheim
et al., 2020). These issues are intricately related to dis-
tinguishing between intended and unintended conse-
quences of system-level agency.

. Analyzing system-level agency along system functions is
promising to better understand the mechanisms linking
agency and outcomes. For example, system-level agency
in the direction of search function offers a basis for empiri-
cal research on how agency can advance or hamper the
emergence of challenge-oriented regional innovation sys-
tems (Tödtling et al., 2022) and thus address a highly
topical question. System-level agency in the entrepreneur-
ial experimentation function can help better understand
the role of interfirm competition that tends to be neglected
in regional development (Reiner & Benner, 2022). Ques-
tions such as these could be addressed in qualitative
research designs involving in-depth case studies.

. At the fluent borders between the levels of agency (indi-
vidual, firm/organization, system), how agency scales
up from one level to another is little understood. For
example, how the agency of individuals in organizations
(e.g., Edler & James, 2015) affects not just these organ-
izations but also the innovation system is of high inter-
est. This requires better understanding micro-level
decision-making within firms and organizations
through multidisciplinary research drawing on EEG,
innovation studies, and business administration, for
example, by resorting to behavioural insights (e.g.,
Benner, 2020; Huggins & Thompson, 2019).

. Methodologically, the research agenda could benefit
from empirical diversification. Given that the path
development literature is rife with cases from Nordic
countries (e.g., Njøs et al., 2020; Rekers & Stihl,
2021) with their specific characteristics (Grillitsch
et al., 2021) as well as from anglophone countries
(e.g., Fai et al., 2022; Fuenfschilling & Truffer,
2016), other national and regional economies could
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provide additional insights on the role of agency in
different macro-institutional contexts (Hall & Soskice,
2001; Hassink et al., 2019). In particular, examining the
role of agency in other contexts than high-income
countries seems promising. While some recent studies
do address path development in middle-income
countries such as Namibia (Breul et al., 2021) and Viet-
nam (Breul & Pruß, 2022), more research at the nexus
between EEG and development studies, including
comparative studies spanning different contexts, is
needed to understand the system-level agency of inter-
national donors and their competition with each other
or the political rationales behind innovation processes
(Haddad & Benner, 2021). Such an empirical diversifi-
cation requires enriching the toolbox for studying
system-level agency, for example, by adding ethno-
graphic research designs known from political science
or anthropology such as participant observation
(Schatz, 2009).

. In particular when widening the empirical scope of the
path development literature, research can raise further
important questions about the multiscalarity of sys-
tem-level agency such as the local impact of the agency
of global agents such the World Bank and other inter-
national development organizations and thus broaden
the path development literature across scales and their
diverging institutional environments (Benner, 2022b;
Gong & Hassink, 2019; Hassink et al., 2019) and,
eventually, contribute to our understanding of the geo-
graphical political economy of path development
(MacKinnon et al., 2019).

Following the various routes proposed by this research
agenda could significantly advance our understanding of
the many shades of system-level agency in path develop-
ment across different contexts.
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National systems of innovation: Towards a theory of innovation

and interactive learning (pp. 1–19). Pinter.
MacKinnon, D., Dawley, S., Pike, A., & Cumbers, A. (2019).

Rethinking path creation: A geographical political economy
approach. Economic Geography, 95(2), 113–135. https://doi.
org/10.1080/00130095.2018.1498294

Malerba, F. (2002). Sectoral systems of innovation and production.
Research Policy, 31(2), 247–264. https://doi.org/10.1016/
S0048-7333(01)00139-1

Markard, J.,&Truffer,B. (2008).Actor-orientedanalysis of innovation
systems:Exploringmicro–meso level linkages in the case of station-
ary fuel cells. Technology Analysis & Strategic Management, 20(4),
443–446. https://doi.org/10.1080/09537320802141429

System-level agency and its many shades: path development in a multidimensional innovation system 13

REGIONAL STUDIES

https://doi.org/10.1080/09654313.2022.2068950
https://doi.org/10.1080/09654313.2022.2068950
https://doi.org/10.1080/00343404.2022.2033199
https://doi.org/10.1080/00343404.2022.2033199
https://doi.org/10.1080/00343404.2018.1494824
https://doi.org/10.1080/00343404.2018.1494824
https://doi.org/10.1111/grow.12583
https://doi.org/10.1111/grow.12583
https://doi.org/10.1177/09697764211028884
https://doi.org/10.1177/09697764211028884
https://doi.org/10.1093/cjres/rsy012
https://doi.org/10.1093/cjres/rsy012
https://doi.org/10.1177/0309132519853870
https://doi.org/10.1177/0309132519853870
https://doi.org/10.1080/00343404.2022.2053095
https://doi.org/10.1080/00343404.2022.2053095
https://doi.org/10.1016/j.respol.2021.104273
https://doi.org/10.1016/j.respol.2021.104273
https://doi.org/10.1080/00343404.2019.1566704
https://doi.org/10.1080/00343404.2019.1566704
https://doi.org/10.2307/202035
https://doi.org/10.2307/202035
https://doi.org/10.1080/00130095.2020.1842189
https://doi.org/10.1080/00130095.2020.1842189
https://doi.org/10.1016/j.techfore.2006.03.002
https://doi.org/10.1080/00343404.2019.1634251
https://doi.org/10.1080/00343404.2019.1634251
https://doi.org/10.1093/jeg/lbx040
https://doi.org/10.1093/jeg/lbx040
https://doi.org/10.1080/09654313.2016.1268570
https://doi.org/10.1080/09654313.2016.1268570
https://doi.org/10.1080/13511610.2018.1496322
https://doi.org/10.1007/s11024-009-9124-4
https://doi.org/10.1007/s11024-009-9124-4
https://doi.org/10.1016/j.geoforum.2020.02.013
https://doi.org/10.1016/j.geoforum.2020.02.013
https://doi.org/10.1016/j.respol.2015.09.008
https://doi.org/10.1016/j.respol.2016.01.016
https://doi.org/10.1016/j.respol.2016.01.016
https://doi.org/10.1080/00343404.2022.2107630
https://doi.org/10.1080/00343404.2022.2107630
https://doi.org/10.1080/00130095.2018.1498294
https://doi.org/10.1080/00130095.2018.1498294
https://doi.org/10.1016/S0048-7333(01)00139-1
https://doi.org/10.1016/S0048-7333(01)00139-1
https://doi.org/10.1080/09537320802141429


Martin, R. (2010). Rethinking regional path dependence: Beyond
lock-in to evolution. Economic Geography, 86(1), 1–28. https://
doi.org/10.1111/j.1944-8287.2009.01056.x

Martin, R., & Sunley, P. (2006). Path dependence and regional
economic evolution. Journal of Economic Geography, 6(4), 395–
437. https://doi.org/10.1093/jeg/lbl012

Martin, R., & Sunley, P. (2007). Complexity thinking and evol-
utionary economic geography. Journal of Economic Geography,
7(5), 573–601. https://doi.org/10.1093/jeg/lbm019

Mele, A. (2013). Agency. In B. Kaldis (Ed.), Encyclopedia of philos-
ophy and the social sciences (pp. 11–14). SAGE.

Meyer, J. W., & Rowan, B. (1977). Institutionalized organizations:
Formal structure as myth and ceremony. American Journal of

Sociology, 83(2), 340–363. https://doi.org/10.1086/226550
Miörner, J. (2022). Contextualizing agency in new path develop-

ment: How system selectivity shapes regional reconfiguration
capacity. Regional Studies, 56(4), 592–604. https://doi.org/10.
1080/00343404.2020.1854713

Miörner, J., & Trippl, M. (2019). Embracing the future: Path trans-
formation and system reconfiguration for self-driving cars in
west Sweden. European Planning Studies, 27(11), 2144–2162.
https://doi.org/10.1080/09654313.2019.1652570

Musiolik, J., Markard, J., Hekkert, M., & Furrer, B. (2020). Creating
innovation systems:How resource constellations affect the strategies
of system builders. Technological Forecasting & Social Change, 153,
119209. https://doi.org/10.1016/j.techfore.2018.02.002

Neffke, F., Henning, M., & Boschma, R. (2011). How do regions
diversify over time? Industry relatedness and the development
of new growth paths in regions. Economic Geography, 87(3),
237–265. https://doi.org/10.1111/j.1944-8287.2011.01121.x

Nelson, R. R., & Rosenberg, N. (1993). Technical innovation and
national systems. In R. R. Nelson (Ed.),National innovation sys-
tems: A comparative analysis (pp. 3–21). Oxford University Press.

Nilsen, T., & Njøs, R. (2022). Greening of regional industrial paths
and the role of sectoral characteristics: A study of the maritime
and petroleum sectors in an Arctic region. European Urban and

Regional Studies, 29(2), 204–221. https://doi.org/10.1177/
09697764211038412

Njøs, R., Sjøtun, S. G., Jakobsen, S. E., & Fløysand, A. (2020).
Expanding analyses of path creation: Interconnections between
territory and technology. Economic Geography, 96(3), 266–288.
https://doi.org/10.1080/00130095.2020.1756768

North, D. C. (1990). Institutions, institutional change, and economic

performance. Cambridge University Press.
Pacheco, D. F., York, J. G., Dean, T. J., & Sarasvathy, S. D. (2010).

The coevolution of institutional entrepreneurship: A tale of two
theories. Journal of Management, 36(4), 974–1010. https://doi.
org/10.1177/0149206309360280

Reiner, C., & Benner, M. (2022). Cooperation bias in regional pol-
icy: Is competition neglected? Annals of Regional Science, 69(1),
187–221. https://doi.org/10.1007/s00168-022-01114-0

Rekers, J. V., & Stihl, L. (2021). One crisis, one region, two muni-
cipalities: The geography of institutions and change agency in
regional development paths. Geoforum; Journal of Physical,

Human, and Regional Geosciences, 124, 89–98. https://doi.org/
10.1016/j.geoforum.2021.05.012

Robinson, D. K. R., & Mazzucato, M. (2019). The evolution of
mission-oriented policies: Exploring changing market creating
policies in the US and European space sector. Research Policy,
48(4), 936–948. https://doi.org/10.1016/j.respol.2018.10.005

Rypestøl, J. O., Isaksen, A., Eriksen, E. L., Iakovleva, T., Sjøtun, S.
G., & Njøs, R. (2021). Cluster development and regional indus-
trial restructuring: Agency and asset modification. European

Planning Studies, 29(12), 2320–2339. https://doi.org/10.1080/
09654313.2021.1937951

Saxenian, A. L., & Sabel, C. (2008). Venture capital in the ‘periph-
ery’: the new argonauts, global search, and local institution

building. Economic Geography, 84(4), 379–394. https://doi.org/
10.1111/j.1944-8287.2008.00001.x

Schatz, E. (2009). Ethnographic immersion and the study of politics.
In E. Schatz (Ed.), Political ethnography: What immersion contrib-

utes to the study of politics (pp. 1–22). University of Chicago Press.
Schäfer, S., & Henn, S. (2018). The evolution of entrepreneurial

ecosystems and the critical role of migrants. A phase-model
based on a study of IT startups in the greater Tel Aviv area.
Cambridge journal of regions. Economy and Society, 11, 317–333.

Schot, J., & Geels, F. W. (2008). Strategic niche management and
sustainable innovation journeys: Theory, findings, research
agenda, and policy. Technology Analysis & Strategic

Management, 20(5), 537–554. https://doi.org/10.1080/
09537320802292651

Seo, M. G., & Creed, W. E. D. (2002). Institutional contradictions,
praxis, and institutional change: A dialectical perspective.
Academy of Management Review, 27(2), 222–247. https://doi.
org/10.2307/4134353

Shane, S., & Venkataraman, S. (2000). The promise of entrepre-
neurship as a field of research. Academy of Management

Review, 25, 217–226. https://doi.org/10.2307/259271
Sotarauta, M. (2018). Smart specialization and place leadership:

Dreaming about shared visions, falling into policy traps?
Regional Studies, Regional Science, 5, 190–203. https://doi.org/
10.1080/21681376.2018.1480902

Sotarauta, M., & Beer, A. (2021). Introduction to city and regional
leadership. In M. Sotarauta, & A. Beer (Eds.), Handbook on city

and regional leadership (pp. 2–18). Elgar.
Sotarauta, M., Suvinen, N., Jolly, S., & Hansen, T. (2021). The

many roles of change agency in the game of green path develop-
ment in the north. European Urban and Regional Studies, 28(2),
92–110. https://doi.org/10.1177/0969776420944995

Steen, M. (2016). Reconsidering path creation in economic geogra-
phy: Aspects of agency, temporality and methods. European

Planning Studies, 24(9), 1605–1622. https://doi.org/10.1080/
09654313.2016.1204427

Steen, M., & Hansen, G. H. (2018). Barriers to path creation:
The case of offshore wind power in Norway. Economic

Geography, 94(2), 188–210. https://doi.org/10.1080/00130095.
2017.1416953

Tödtling, F., Trippl, M., & Desch, V. (2022). New directions for
RIS studies and policies in the face of grand societal challenges.
European Planning Studies, 30(11), 2139–2156. https://doi.org/
10.1080/09654313.2021.1951177

Trippl, M., Baumgartinger-Seiringer, S., Frangenheim, A., Isaksen,
A., & Rypestøl, J. O. (2020). Unravelling green regional indus-
trial path development: Regional preconditions, asset modifi-
cation and agency. Geoforum; Journal of Physical, Human, and

Regional Geosciences, 111, 189–197. https://doi.org/10.1016/j.
geoforum.2020.02.016

Trippl, M., Grillitsch, M., & Isaksen, A. (2018). Exogenous sources
of regional industrial change: Attraction and absorption of non-
local knowledge for new path development. Progress in Human

Geography, 42(5), 687–705. https://doi.org/10.1177/
0309132517700982

Uyarra, E., & Flanagan, K. (2022). Going beyond the line of sight:
Institutional entrepreneurship and system agency in regional
path creation. Regional Studies, 56(4), 536–547. https://doi.
org/10.1080/00343404.2021.1980522

Warnke, P., Koschatzky, K., Dönitz, E., Zenker, A., Stahlecker, T.,
Som,O.,Cuhls,K.,&Güth, S. (2016).Openingup the innovation
system framework towards new actors and institutions. Fraunhofer
ISI Discussion Papers Innovation Systems and Policy Analysis, 49,
1–46.

Zukauskaite, E., Trippl, M., & Plechero, M. (2017). Institutional
thickness revisited. Economic Geography, 93(4), 325–345.
doi:10.1080/00130095.2017.1331703

14 Maximilian Benner

REGIONAL STUDIES

https://doi.org/10.1111/j.1944-8287.2009.01056.x
https://doi.org/10.1111/j.1944-8287.2009.01056.x
https://doi.org/10.1093/jeg/lbl012
https://doi.org/10.1093/jeg/lbm019
https://doi.org/10.1086/226550
https://doi.org/10.1080/00343404.2020.1854713
https://doi.org/10.1080/00343404.2020.1854713
https://doi.org/10.1080/09654313.2019.1652570
https://doi.org/10.1016/j.techfore.2018.02.002
https://doi.org/10.1111/j.1944-8287.2011.01121.x
https://doi.org/10.1177/09697764211038412
https://doi.org/10.1177/09697764211038412
https://doi.org/10.1080/00130095.2020.1756768
https://doi.org/10.1177/0149206309360280
https://doi.org/10.1177/0149206309360280
https://doi.org/10.1007/s00168-022-01114-0
https://doi.org/10.1016/j.geoforum.2021.05.012
https://doi.org/10.1016/j.geoforum.2021.05.012
https://doi.org/10.1016/j.respol.2018.10.005
https://doi.org/10.1080/09654313.2021.1937951
https://doi.org/10.1080/09654313.2021.1937951
https://doi.org/10.1111/j.1944-8287.2008.00001.x
https://doi.org/10.1111/j.1944-8287.2008.00001.x
https://doi.org/10.1080/09537320802292651
https://doi.org/10.1080/09537320802292651
https://doi.org/10.2307/4134353
https://doi.org/10.2307/4134353
https://doi.org/10.2307/259271
https://doi.org/10.1080/21681376.2018.1480902
https://doi.org/10.1080/21681376.2018.1480902
https://doi.org/10.1177/0969776420944995
https://doi.org/10.1080/09654313.2016.1204427
https://doi.org/10.1080/09654313.2016.1204427
https://doi.org/10.1080/00130095.2017.1416953
https://doi.org/10.1080/00130095.2017.1416953
https://doi.org/10.1080/09654313.2021.1951177
https://doi.org/10.1080/09654313.2021.1951177
https://doi.org/10.1016/j.geoforum.2020.02.016
https://doi.org/10.1016/j.geoforum.2020.02.016
https://doi.org/10.1177/0309132517700982
https://doi.org/10.1177/0309132517700982
https://doi.org/10.1080/00343404.2021.1980522
https://doi.org/10.1080/00343404.2021.1980522
https://doi.org/10.1080/00130095.2017.1331703

	Abstract
	1. INTRODUCTION
	2. AGENCY IN PATH DEVELOPMENT
	3. FOUR QUESTIONS ABOUT SYSTEM-LEVEL AGENCY
	3.1. How to distinguish the system level from other agency levels?
	3.2. How to link system-level agency to other agency concepts?
	3.3. How to conceptualize the innovation system and how does system-level agency shape it?
	3.4. How to cope with the variegated outcomes of system-level agency?

	4. TOWARDS A NUANCED CONCEPTUALIZATION OF SYSTEM-LEVEL AGENCY
	4.1. Towards a multilevel conceptualization of agency
	4.2. Towards capturing diverse aspects of system-level agency
	4.3. Towards understanding micro–macro relationships between system-level agency and the innovation system
	4.4. Towards grasping the variegated outcomes of system-level agency

	5. A RESEARCH AGENDA FOR SYSTEM-LEVEL AGENCY IN PATH DEVELOPMENT
	ACKNOWLEDGEMENTS
	DISCLOSURE STATEMENT
	NOTE
	ORCID
	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


