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Abstract 
 

The pursuit of sustainability is tied to large-scale change processes or transitions occurring 

within societal, ecological, and technological spheres. Innovation and resilience-centered 

approaches have emerged as important frameworks for analyzing sustainability transitions. 

While research on sustainability transitions often places innovation and resilience in the context 

systemic change, there is less understanding of how individuals contribute to these change 

processes. This is despite the potential of individuals to act as facilitators or inhibitors of change. 

Given that sustainability transitions introduce significant uncertainty, examining how 

individuals experience and manage uncertainty can provide important insights into their 

engagement in sustainability transitions. The four articles comprising this dissertation 

underscore the importance of an uncertainty management perspective in understanding 

individual intentions and behaviors related to innovation and resilience. This research aims to 

inform both research and policy in developing individual-centered approaches toward 

sustainability. 
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1.1 Introduction 

The 2023 United Nations Climate Change Conference in Dubai concluded with an 

agreement that, according to the United Nations, signals the 'beginning of the end' of the fossil 

fuel era (UN, 2023). This declaration aligns with promising progress in the expansion of 

renewable energy, the proliferation of electric cars, and the maturation of novel food 

technologies. These developments indicate that the world is currently undergoing a major shift 

toward sustainability. At the same time, achieving important sustainability objectives seems 

more uncertain than ever, due to global shocks such as the COVID-19 pandemic, accelerating 

climate change, and a growing socio-political divide. 

Both the positive and negative trends underscore the need for profound change to meet 

sustainability targets (Clark & Harley, 2020; Kivimaa et al., 2021; Loorbach et al., 2017). 

Sustainable development requires innovation-centered approaches that can decouple economic 

growth from environmental degradation (Silvestre & Ţîrcă, 2019; Smith et al., 2010). Similarly, 

sustainable development necessitates transformative approaches that can address the complex 

interconnected challenges of increasingly turbulent environments (Reyers et al., 2022). 

Therefore, innovation as a transformative force and resilience as a capacity to adapt and 

transform, along with their complex interdependencies, emerge as important pillars in 

sustainability transitions1 (Olsson et al., 2014; Smith & Stirling, 2010; Zupancic, 2023). 

 Sustainability transitions depend on individuals accepting and engaging with changes 

at various levels of society (Huttunen, et al., 2021). By assuming roles such as voters, 

consumers, and entrepreneurs, individuals exert significant influence on transition processes, 

with their intrinsic motivation serving as a critical determinant of engagement in sustainability 

efforts (Avelino & Wittmayer, 2016). However, research on sustainability transitions in the 

innovation sphere seldom concentrates on individual-level analysis (Kaufman et al., 2021). 

Furthermore, much of the sustainability literature across various fields still relies on economics-

based models of rational actors with perfect information (Schill et al., 2019). 

The aim of this dissertation is to add to the literature on sustainability transitions by 

examining when and how individuals contribute to innovation and resilience. Given that 

sustainability transitions are fundamentally uncertain (Köhler et al., 2018, Peter & Swilling, 

2014), this dissertation presents an uncertainty management perspective to investigate how 

 
1To provide a unifying framework, this chapter uses the term 'sustainability transitions', which encompasses 
transformational and transitional changes toward sustainability. The term 'transition' is more common in the field 
of socio-technical studies (e.g., Köhler et al., 2019; Markard et al., 2012), while the term 'transformation' is more 
common in social-ecological research (e.g., Fedele et al., 2019; Olsson et al., 2014). Despite the contextual 
differences, both terms overlap conceptually and are often used interchangeably (see Hölscher et al., 2018 for a 
detailed discussion). 
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individuals perceive and respond to innovation and resilience. By generating an understanding 

of individual behavior in the context of innovation and resilience, the dissertation aims to 

inform bottom-up approaches to the successful management of sustainability transitions and 

contributes to bridging the micro- and macro-level divide in sustainability research. 

1.2 Sustainability Transitions - Innovation and Resilience 

The modern understanding of sustainable development has its origins in the report "Our 

Common Future" by the United Nations Brundtland Commission (Brundtland, 1987). The 

Brundtland Report defines sustainable development as "Development that meets the needs of 

the present without compromising the ability of future generations to meet their own needs" (p. 

43). The Brundtland Commission's report has decisively shaped the modern discourse on 

sustainability and laid the groundwork for further international sustainability initiatives such as 

Agenda 21, the 1992 Rio Declaration, and the establishment of the United Nations Commission 

on Sustainable Development. The United Nations' Sustainable Development Goals (UN, 2015), 

which connect the achievement of sustainability to 17 specific goals, create an additional 

important foundation for the modern sustainability discourse. Together, these initiatives are a 

part of the United Nations’ overarching mission to reconcile economic growth with solutions 

to social and environmental challenges. Today, prevalent descriptions of sustainable 

development employ three 'pillars' of sustainability: environmental sustainability, social 

sustainability, and economic sustainability (Purvis et al., 2019). 

While there is a broad consensus in academia that sustainable development is desirable 

(George et al., 2016; Giovannoni & Fabietti, 2013; Redclift, 2006), in practice society struggles 

to achieve sustainability goals. For instance, it is increasingly unlikely that global warming will 

be constrained to below the 1.5°C target set in the landmark 2015 Paris Accord (Gabric, 2023) 

and no country is currently meeting the basic needs of its population while using sustainable 

amounts of resources (O'Neill et al., 2018). One reason for the challenges in achieving 

sustainability goals is that sustainability is a so-called 'wicked problem' (Hollands, 2023; 

Pryshlakivsky & Searcy, 2013). Achieving sustainability requires an understanding of complex 

interconnected social, technological, and ecological systems (Olsson et al., 2014; Voulvoulis et 

al., 2022) and careful consideration of systemic trade-offs between sustainability objectives 

(Bowen et al., 2017).  

Aside from considering systemic dependencies, the literature highlights that sustainable 

development requires the management of change (Becker, 2014; Loorbach & Rotmans, 2006; 

Silvestre & Ţîrcă, 2019). Indeed, sustainable development is increasingly understood in terms 
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of transitions occurring within social-ecological, socio-institutional, and socio-technical 

systems (Loorbach et al., 2017; Ollivier et al., 2018; Schlaile & Urmetzer, 2021). By itself, the 

term 'transition' describes a long-term systemic change, entailing non-linear shifts from one 

equilibrium to another (Elzen & Wieczorek, 2005; Loorbach et al., 2017). Based on existing 

definitions in the literature (Geels, 2018; Lorbach et al., 2017; Markard et al., 2012; Schlaile 

and Urmetzer, 2021), this dissertation refers to sustainability transitions as fundamental change 

processes to solve 'grand challenges', encompassing shifts in domains such as business, 

governance, technology, practices, and cultural meanings toward more sustainable modes of 

production and consumption.  

The literature distinguishes between different analytical perspectives on sustainability 

transitions (Loorbach et al., 2017; Ollivier et al., 2018; Peter & Swilling, 2014). One major 

perspective focuses on socio-technical transitions (STT), which refer to the co-evolution of 

society and technology toward sustainability (Geels, 2005). Research on STT emerged from the 

field of innovation studies (Geels, 2019; Kern, 2012; Smith et al., 2010), and utilizes innovation 

to understand system dynamics such as path-dependencies, lock-in, and disruption (Loorbach 

et al., 2017). Another significant perspective concentrates on the sustainability of coupled 

social-ecological systems (SES). Within SES literature, a central objective is the pursuit of 

resilience through transformation and adaptation (Olsson et al., 2014; Reyers et al., 2022; 

Walker et al., 2004). Resilience refers to the capacity of SES to absorb disturbance and 

recombine themselves to allow continuous development (Folke, 2006). Collectively, innovation 

as part of STT and resilience as part of SES are important lenses to understand how system 

dynamics inform sustainability transitions. 

1.2.1 Sustainability Transitions and Innovation 

The Multi-Level Perspective (MLP, Geels, 2002; Rip & Kemp, 1998) is the most 

popular framework in the field of STT. The MLP defines three analytical levels: niches, socio-

technical regimes, and the socio-technical landscape. 'Niches' describe spaces where radical 

innovations emerge and develop. 'Socio-technical regimes' refer to the dominant practices, 

rules, institutions, and technologies. The 'socio-technical landscape' represents the broader 

exogenous context. Technological niches provide a protective environment for radical and 

disruptive innovations to develop independently from existing market pressures, forming the 

seeds of sustainability transitions (Geels, 2019). 

Following the MLP, socio-technical change results from relatively short-term 

interactions between the regime and niche levels and from longer-term interactions between the 



 

 5 

niche and landscape levels (Geels & Schot, 2007). An incumbent socio-technical regime is the 

result of various lock-in mechanisms that reinforce technological path dependencies (Klitkou 

et al., 2014). However, exogenous landscape shocks, such as climate change, can put pressure 

on the regime to create windows of opportunity for radical niche innovations to emerge and 

transform the socio-technical regime (Schot & Geels, 2008). This breakout of radical 

innovations from niches occurs gradually, as the innovations are used in subsequent 

applications and domains (Geels, 2002). 

Within the MLP framework, not all niche innovations eventually become transformative 

as radical innovations can end up fitting and conforming to an existing socio-technical regime 

(Raven et al., 2016; Smith & Raven, 2012). While fitting and conforming to the regime implies 

that innovations end up fitting into existing rules and institutions, stretching and transforming 

the socio-technical regime results in a deeper change of the system toward sustainability, 

including its institutions, practices, and rules (Smith & Raven, 2012). For instance, smartphones 

made from sustainable materials exemplify fit and conform innovations when they seamlessly 

merge into existing markets. In contrast, electric vehicles can stretch and transform the regime 

if they not only replace traditional cars but also drive systemic changes, such as promoting new 

infrastructure like charging stations, influencing urban planning, and shifting public policies. 

Whether the innovation for sustainability fits and conforms to the regime or stretches and 

transforms the regime depends not only on niche-internal factors such as price and performance 

but also on whether the innovation can mobilize resources and collective action that influence 

selection environments to become favorable to the innovation (Smith & Raven, 2012). 

The MLP can be used as a heuristic to assess policies to govern sustainability transitions 

(Borrás & Edler, 2020; Kern, 2012). Governance can entail policies to support technological 

niches, for instance through research and development funding schemes, targeted subsidies, 

innovation platforms, or relaxing regulatory conditions for experimentation (Kivimaa & Kern, 

2016). Governance of sustainability transitions can also involve the targeted discontinuation of 

the existing regime, for instance, through phasing out existing technologies (Stegmaier et al., 

2014). Discontinuation also requires the management of regime resistance (Johnstone & 

Newell, 2018), as the incumbent regime may attempt to slow the pace of transitions through 

coalitions and relationships with state institutions (Aklin & Urpelainen, 2013).  

A related, more explicitly policy-oriented framework for sustainability transitions is the 

technological innovation systems framework (TIS, Bergek et al., 2008). A TIS comprises actors, 

and institutions that operate in a technological context (Köhler et al., 2019). The TIS emphasizes 

the significance of dynamic interactions among network members that facilitate the 
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development, diffusion, and implementation of innovations within a specific institutional 

infrastructure (Markard et al., 2012). 

The TIS framework has been applied, for instance, to the study of new energy 

technologies (Li et al., 2022; Nevzorova & Karakaya, 2020), exploring how these technologies 

emerge, along with related policy support, cooperation, and global knowledge flows. Recently, 

the TIS has also been used in the context of technological life cycles (Markard, 2020) to 

demonstrate that sustainability transitions are not final but part of a wider phenomenon of 

technological emergence and decline. An advantage of the TIS is that it provides a useful 

heuristic for examining internal dynamics of technological innovation systems (Walz et al., 

2016). In comparison to the explicit consideration of niche-regime interactions in the MLP, the 

TIS is less descriptive of feedback mechanisms between the technological innovation system 

and the larger socio-technical environment (Köhler, 2016).  

Taken together, prominent approaches to Socio-Technical Transition (STT) emphasize 

how innovations can facilitate sustainability within a complex interplay among various actors 

and processes at different levels of a socio-technical system. A key point is that sustainability 

transitions through innovation are not solely the result of specific characteristics of innovation 

but also depend on a broader societal context that nurtures and empowers innovation through 

various actors, institutions, and the emergence of novel practices and networks. 

1.2.2 Sustainability Transitions and Resilience 

While STT research explores the intersection of society and technology, SES research 

focuses on the interdependent connections between social and environmental changes. A 

fundamental principle within SES is that human well-being, as well as consumption and 

production patterns, are influenced by economic, social, and environmental factors, considering 

that humans depend on ecosystems for vital services (Arrow et al., 1995; Folke, 2006). 

Transitions within SES can manifest in either the ecological or social spheres (Loorbach et al., 

2017). While human activities can drive SES beyond certain tipping points and planetary 

boundaries (Galaz et al., 2012), transitions within the social domain can also sustain or enhance 

ecosystem stability (Loorbach et al., 2017; Olsson et al., 2014). Similarly, environmental 

pressures can precipitate shifts in the social sphere. Recognizing these dynamics is essential for 

guiding SES towards sustainable development pathways, underscoring the importance of 

understanding how these systems respond and adapt to changes (Folke, 2006). 

Resilience refers to the capacity of SES to maintain system functioning in the face of 

disturbances (Walker et al., 2004). Resilience involves not just the passive absorption of shocks 
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but also the ability to adapt, transform, and reorganize, which leads to innovation and 

development (Folke et al., 2010; Walker et al., 2004). This conceptualization of resilience - as 

a system's capacity to absorb, adapt, and transform - extends beyond specific disciplines, 

influencing, for instance, approaches to resilience in health systems (Fridell et al., 2020; Gilson 

et al., 2017) and organizational resilience (Hillmann, 2021; Ortiz-de-Mandojana & Bansal, 

2016). 

Resilience is linked with sustainability because both concepts are fundamentally 

concerned with systemic survival. Against the backdrop of an uncertain future, resilience 

captures the means to adapt and persist, which are important foundations for achieving 

sustainability goals such as intergenerational equity in the long term (Xu et al., 2015). 

Furthermore, sustainable development depends on resilience as sustainability cannot be 

achieved in a stable equilibrium given that increasing complexities and volatilities require 

constant adaptation from systems (Fiksel, 2006).  

In the context of SES, a loss of resilience can lead SES toward unsustainable trajectories 

as they lose the adaptive capacity for reorganization and renewal (Xu et al., 2015). In contrast, 

resilient SES can sustain social and economic well-being without reducing resource stocks 

below critical thresholds (Xu et al., 2015). Through their capacity to adapt and reorganize, 

resilient SES can transform into more sustainable configurations that better align human-

environment interactions. Another argument is that resilient systems, thanks to their robustness, 

are less disturbed by external shocks, enabling them to consistently pursue and achieve 

sustainability goals (Marchese et al., 2018). 

A key concept for resilience within sustainability science is the idea of panarchy (Berkes 

and Ross, 2016). Panarchy illustrates how complex systems operate in nested, interdependent 

adaptive cycles across different temporal and spatial scales (Gunderson & Holling, 2002). 

Adaptive cycles transition through phases of growth, stasis, collapse, reorganization, and 

renewal. Resilience arises from the interplay between adaptive cycles at different scales. Lower-

order, faster-moving cycles can overwhelm higher-order, slower-moving cycles through rapid 

change, whereas higher-order cycles can restore lower-order cycles through their 'memorizing' 

capacities for renewal. Panarchy thus illustrates the interplay of change and stability within 

complex systems and the dependence of resilience on both higher- and lower-order influences 

across time (Folke, 2006). 

1.2.3 Integration of Innovation and Resilience Research in Sustainability Transitions 
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Although innovation and resilience approaches share common ground in placing 

sustainable development within the context of transitions, they adopt distinctive perspectives 

on how these transitions are conceptualized.  In STT research, the emphasis is on the 

transformation of the system through innovation, implying a transition toward a more 

sustainable state. In contrast, resilience approaches are concerned with stabilizing system 

dynamics within sustainable pathways, which can include transitions to new stability domains 

(Folke et al., 2010; Moore et al., 2014). Therefore, STT approaches focus on transition 

management toward new, sustainable paradigms, whereas SES approaches prioritize adaptive 

management to maintain the ability of SES to adapt to complex and uncertain changes (Voß & 

Bornemann, 2011) 

Despite their conceptual differences, both innovation and resilience approaches link 

sustainability to managing non-linear change processes in complex systems that involve multi-

actor dynamics (Loorbach et al., 2017; Voß & Bornemann, 2011). Both STT and SES entail a 

multi-level perspective, where sustainability transitions arise from the intricate interplay of 

lower and higher-order processes. In the STT literature, higher-order socio-technical regime 

shifts are precipitated by the emergence of lower-level technological niches (Geels, 2002), 

while in the SES literature, panarchy demonstrates how fast-moving 'revolts' originating from 

lower-order adaptive cycles can drive system transformation by triggering a process of collapse 

and renewal (Olsson et al., 2022). 

STT and SES approaches provide opportunities for integration (Ollivier et al., 2018). 

For instance, novelty and innovation are important mechanisms through which resilient systems 

achieve transformation and remain within critical thresholds (Folke et al., 2010). Similarly, the 

concept of lock-in in socio-technical regimes can be addressed with concepts from resilience 

thinking, such as 'lock-in traps' (Allison & Hobbs, 2004; Ollivier et al., 2018), where highly 

resilient but unsustainable regimes persist due to high connectivity and a low ability to change. 

1.3 Individual Behavior and Sustainability Transitions 

In the social sciences, research can be categorized into micro- and macro-level 

approaches2 (Goldspink & Kay, 2004; Raub & Voss, 2017). Macro-level research focuses on 

broader system dynamics, such as societal structures, institutions, and norms, to describe and 

explain system behavior. Conversely, micro-level research concentrates on individuals, 

 
2Although the focal point of this chapter is the micro-macro link, social scientists also explore the meso-level, 
which encompasses social contexts such as groups, communities, or organizations. There have been calls within 
innovation and resilience research to bridge the micro- and macro-levels by examining individual behavior within 
meso-level social units, including organizations (e.g., Bergström and Dekker, 2014; Upham et al., 2020). 
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including their cognitions, affects, and behaviors, examining how intrinsic and extrinsic factors 

shape individual responses. Thus, while macro-level research addresses globality, structures, 

and systems, micro-level research delves into actors, behaviors, and agency (Alexander, 1987). 

Following a microfoundations perspective in sociology, macro-level phenomena are 

understood to emerge from individual actions (Jepperson & Meyer, 2011; Raub et al., 2014). 

The link between micro- and macro-level phenomena finds prominent illustration in the so-

called 'Coleman boat' scheme (Coleman, 1986; 1990), which depicts individual behaviors 

leading to societal outcomes through mechanisms of aggregation, and vice versa, societal 

phenomena influencing individual behavior through transformative mechanisms. In addition, 

the microfoundations literature emphasizes social interactions and group dynamics (Jepperson 

& Meyer, 2011), noting that interactions between individuals produce complex, often 

unpredictable emergent outcomes at higher levels (Barney & Felin, 2013). Taken together, 

microfoundation approaches can provide depth and texture to accounts of macro-level 

relationships, analyzing the evolution of collective phenomena as a function of individual 

behavior and social interactions (Hollands, 2023; Powell & Rerup, 2017). 

Microfoundations approaches can enhance the understanding of sustainability 

transitions by examining the relationship between dynamics of societal, technological and 

environmental change and individual behavior. Microfoundations research can focus on 

everyday practices such as consumption, recycling, or commuting, as they mediate between 

individual agency and structural outcomes, acting as a source of empowerment or inertia for 

transitions (Kaufman et al., 2021). A microfoundations perspective can further explore how 

individuals perceive sustainability transitions, identifying cognitive and affective processes that 

motivate individuals toward private and public engagement in sustainability-related behaviors. 

Further, as tensions and controversies are often central to transition processes (Sengers et al., 

2019), a microfoundations perspective can enhance the understanding of how these conflicts 

manifest at the individual level, for instance in the form of resistance to sustainability-related 

policies and innovations. In essence, individuals can be considered the ultimate agents of 

sustainable change and hence much depends on their motivation and commitment (Sen, 2016). 

As highlighted in a review of the STT literature by Kaufman et al. (2021), individual 

behavior is a 'significant, underdeveloped area in transitions' (p. 2), indicating a gap in 

understanding the connection between behavior change and system change. In SES research, 

several scholars have employed agent-based modeling to conceptualize the link between 

individual behavior and resilience (e.g., Egli et al., 2019; van Strien et al., 2019). However, the 

SES literature has been less developed in incorporating social and psychological theories of 
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decision-making, continuing to predominantly utilize economic models of rationality (Schlüter 

et al., 2019; van Voorn et al., 2019). Theories from environmental psychology, such as the 

Theory of Planned Behavior (TPB, Ajzen, 1991; 2012) and the Value-Belief Norm Model 

(VPN, Stern et al., 2019), have significantly contributed to understanding pro-environmental 

behavior (e.g., Ateş, 2020; Gkargkavouzi et al., 2019; Klöckner, 2013; Oreg & Katz-Gerro, 

2006). Yet, this field has primarily focused on explaining behaviors within the private sphere 

(Liobikienė & Poškus, 2019; Lülfs & Hahn, 2014), and less is known about how these private 

sphere behaviors translate into system change. Therefore, the question arises as to what 

analytical perspectives can explain what motivates individual engagement in sustainability 

transitions. Systematic approaches that describe how individuals perceive and contribute to 

innovation and resilience could offer valuable insights into individual roles in sustainability 

transitions.  

1.3.1 Individual Behavior and Innovation 

The literature suggests that the diffusion of innovations depends on individual 

perceptions of innovations and their subsequent adoption behavior (Agarwal & Prasad, 1997; 

Rogers, 1962). A key mechanism through which individual adoption leads to diffusion is 

through peer networks (Kaminski, 2011; Valente, 1996). Within these networks, individuals 

exhibit varying propensities toward adopting new innovations (Deroıan, 2002; Kaminski, 

2011), and their adoption decisions are influenced by the adoption status of a critical mass 

within their peer group (Valente, 1996). This observation aligns with the microfoundations 

perspective, suggesting that collective innovation adoption is not merely the sum of individual 

decisions but is fundamentally driven by social interactions related to the innovation. 

In the context of sustainability transitions, the adoption of sustainable innovations by 

consumers can significantly boost sustainable production and sustainability-related business 

models (Kaufman et al., 2021). Entrepreneurial adoption of innovation can drive market 

transformations and establish new industry standards, thereby reinforcing the spread of 

sustainable practices across sectors. In addition, support from influential figures, such as 

politicians and business leaders, can influence policymaking related to innovation, encouraging 

experimental approaches, and facilitating market access. However, the STT literature still lacks 

an overall definition and structure of actors and their impact on innovation (Fischer & Newig, 

2016). Thus, devising systematic approaches that link individual innovation adoption to the 

broader success of sustainability transitions offers a valuable direction for future research. 
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Research on individual innovation adoption during sustainability transitions can benefit 

from incorporating an uncertainty management perspective. Radical innovations introduce 

significant uncertainty (Hoeffler, 2003; Lin-Hi et al., 2022), especially when regime-changing 

innovations alter norms, practices, and socio-economic structures. These perceived 

uncertainties can significantly impact individual decision-making. Individuals who are 

uncertain about benefits or wary of risks may resist adopting novel innovations, which can 

influence the pace and direction of sustainability transitions. While some scholars in the STT 

literature have acknowledged the role of uncertainty perceptions in innovation adoption (e.g., 

Eastwood & Renwick, 2020; Meijer et al., 2006), their analyses often encompass a broad range 

of actors and lack a precise focus on the individual level. 

1.3.2 Individual Behavior and Resilience 

Resilience and adaptation in social-ecological systems (SES) depend on transformative 

processes, where individual determinants such as worldviews, values, and cognitions play an 

important role in understanding individual engagement (O'Brien & Sygna, 2013; Pelling et al., 

2015). A key psychological factor influencing individual engagement in resilience-building is 

the concept of individual agency (Brown & Westaway, 2012; Cinner & Barnes, 2019; Westley 

et al., 2013). In the resilience discourse, agency transcends simple free will, embodying the 

belief that one's actions can significantly impact the system (Cinner and Barnes, 2019; 

Coulthard, 2012). Exploring individual agency can uncover mechanisms of collective agency, 

revealing shared meanings and values that guide the direction and design of sustainability-

oriented transformative change (Charli-Joseph et al., 2018). 

Individual agency plays an important role in explaining variations in people's adaptive 

behaviors in response to environmental threats, as their perceived self-efficacy in coping with 

shocks informs their efforts to prepare and adapt to environmental change (Blennow & Persson, 

2009; Brown & Westaway, 2011). A strong sense of agency can motivate individuals to become 

change agents, using crises as opportunities for resilience-driven innovation and 

entrepreneurship (Westley et al., 2013). Moreover, research suggests that individual agency can 

empower people to engage in experimental solutions for resilience and to share their insights 

through social learning (Otsuki et al., 2018). 

An uncertainty management perspective can provide valuable insights into when and 

how individuals contribute to resilience. The Uncertainty Reduction Theory (URT, Berger & 

Calabrese, 1974; Miller & Jablin, 1991) suggests that individuals seek to reduce uncertainties 

in their environment through information-seeking behaviors. This drive to reduce uncertainties 
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could motivate individuals to work together and develop methods for improving adaptive 

capabilities, such as engaging in social learning and collective efforts towards resilience-

promoting policies. In addition, an uncertainty management perspective can shed light on why 

individuals participate in resilience-building activities to varying degrees. For instance, 

research suggests that the perception of risks affects individuals' readiness to adapt and adopt 

environmentally friendly behaviors, by increasing the subjective value of preparedness (e.g., 

Bradley et al., 2020; Osberghaus et al., 2010; Wachinger et al., 2013). Considering that 

uncertainty is frequently experienced as an uncomfortable or aversive feeling (van den Bos, 

2009), unresolved uncertainty could lead individuals to withdraw from proactive change efforts, 

potentially impeding resilience. 

1.2.3 An Uncertainty Management Perspective for Individual Behavior and Sustainability 

Transitions 

Although innovation adoption and agency are two distinct approaches to understanding 

when and how individuals contribute to sustainability transitions, they are not mutually 

exclusive. For example, the literature on STT has employed the concept of agency to emphasize 

the role of collective and individual actors in sustainability transitions (e.g., Fischer & Newig, 

2016; Huttunen et al., 2021). Similarly, resistance to innovation can limit the options available 

for individuals to adapt, potentially reducing their perceived agency in coping with change. In 

addition, there is a possibility that agency and innovation adoption may conflict in the context 

of sustainability transitions. For instance, an overreliance on technological solutions or private 

adaptation strategies to address sustainability challenges can hinder comprehensive approaches 

that integrate adaptive capacity building and innovation. 

An uncertainty management perspective offers an integrative approach to linking 

individual behaviors with sustainability transitions. Sustainability transitions arise from highly 

complex systems and are characterized by non-linear changes and limited predictability (Peter 

& Swilling, 2014; Turnheim et al., 2015). An uncertainty management perspective examines 

how macro-scale uncertainties, stemming from non-linear changes in complex systems, affect 

individual perceptions and behavior. During sustainability transitions, individuals must manage 

uncertainties resulting from profound changes in societal systems such as business, 

consumption, practices, and norms. Moreover, individuals need to navigate uncertainties related 

to external shocks, such as climate change and crises that disrupt everyday life and require 

adaptation. Research suggests that individuals exhibit various cognitive, emotional, and 

behavioral responses to uncertainty (Bottesi et al., 2019; Brashers, 2001). Analyzing these 
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responses can provide insights into when and how individuals contribute to sustainability 

transitions. The following discussion presents two ways in which an uncertainty management 

perspective can be integrated into research on sustainability transitions. 

First, an uncertainty management perspective can focus on individual uncertainty 

perceptions. Research based on perception can identify key uncertainties within the transition 

environment and assess how they influence individual behavior. For instance, in the context of 

adopting renewable energy technologies, individuals might perceive significant uncertainties 

regarding the reliability, cost, and technical compatibility of these innovations. An uncertainty-

based approach can reveal how perceptions of risk and benefits around such contingencies - 

like potential power interruptions or upfront installation costs - affect whether individuals 

choose to adopt these innovations or remain reliant on traditional energy sources. 

Second, an uncertainty management perspective can examine how individuals respond 

to uncertainty. This research can shed light on whether disruptive events, such as radical 

innovations or systemic shocks, catalyze new behavioral patterns that, at the micro-level, can 

either facilitate or impede sustainability efforts. This perspective delves into the cognitive-

affective states and behaviors that emerge in response to uncertain situations, going beyond 

mere perceptions of uncertainty. For instance, in the aftermath of a natural disaster - a systemic 

shock that introduces high levels of uncertainty - communities may adopt new behaviors in 

response to the disruption. These behaviors could include the development of community-based 

disaster response strategies, demonstrating how uncertainty can catalyze collective learning and 

resilience. 

In sum, adopting an uncertainty management perspective offers a nuanced approach to 

understanding individual contributions to sustainability transitions. This perspective shifts the 

focus from top-down strategies to a more individual-centric analysis, recognizing the 

importance of individual agency and perceptions of contingencies in managing broader 

systemic change. 

1.3 Aims and Structure of the Dissertation Thesis 

The aim of this dissertation is to provide a novel perspective on how individuals 

contribute to innovation and resilience in the context of sustainability transitions. It focuses on 

individual perceptions and behaviors, aiming to enrich the discourse on microfoundations 

approaches in sustainability management. By employing an uncertainty lens, the dissertation 

seeks to offer an integrative view, illustrating how individuals' experiences of uncertainty relate 

to their contribution to innovation and resilience. 
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The dissertation explores individual contributions to innovation in the context of novel 

health technologies, radical innovations for sustainable consumption, and digital change. The 

dissertation approaches individual contributions to resilience in the context of food system 

resilience and health system resilience. In addition, in response to calls to link the micro- and 

macro-level in resilience research by observing behavior at the meso level (Bergström & 

Dekker, 2014), the dissertation investigates the role of individuals for organizational resilience.  

Different theoretical approaches, such as cognitive dissonance theory, URT, and 

uncertainty-based conceptual frameworks, along with qualitative analysis, are employed to 

incorporate the uncertainty management perspective. Through a combination of quantitative 

and qualitative studies, cross-sectional and longitudinal data collection, and field experiments, 

and by conducting single-level and multi-level analyses and examining both attitudinal and 

behavioral outcomes, the dissertation aims to harness a broad spectrum of social science tools 

to provide an in-depth understanding of individual perceptions and responses. To further enrich 

this understanding, the dissertation investigates diverse topics, including organizational change, 

food innovation, digitalization, and healthcare, and it considers the perspectives of various 

stakeholders, such as blue-collar and white-collar workers, technology users, consumers, and 

managers. The goal is to deliver a comprehensive and nuanced view of how individuals engage 

with sustainability transitions and to offer insights that can inform sustainability management 

and policy strategies. The next section will provide summaries of the four studies that constitute 

the dissertation. 

1.3.1 The role of ethics in technology acceptance: analysing resistance to new health 

technologies on the example of a COVID-19 contact-tracing app 

Article 1 explores the role of individual uncertainty perceptions for acceptance of novel 

health technologies. Novel health technologies can inform crisis management and improve the 

resilience of healthcare systems, contributing to the sustainable development goal (SDG) of 

good health and well-being (SDG 3).  

The literature offers various theoretical frameworks for deriving acceptance factors for 

novel technologies. Among the most influential theories are the Technology Acceptance Model 

(TAM, Davis et al., 1989) and the Unified Theory of Acceptance and Use of Technology 

(UTAUT, Venkatesh et al., 2003). The existing frameworks suggest that technology acceptance 

results from cognitive, affective, and normative appraisal processes. Article 1 is based on this 

fundamental logic but does not explicitly draw on existing technology acceptance frameworks, 

as the novel health technology was not yet available to users. For TAM and UTAUT to apply, 
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users must be able to reliably assess the characteristics of a technology, such as its usefulness 

and ease of use (Fox et al., 2021).  

To derive acceptance factors for novel health technologies, Article 1 proposes an 

uncertainty-based conceptual framework. The proposed acceptance factors relate to 

uncertainty-coping mechanisms, uncertainty-related health perceptions and uncertainty-

reducing personal characteristics. Considering that innovations, in particular in complex sectors 

like healthcare, introduce significant uncertainties (Dew & Sarasvathy, 2007; Fisher et al., 

2012), ethics is posited as a powerful mechanism to reduce user uncertainties. Article 1 

incorporates ethics as an uncertainty-coping mechanism in the form of ethical optimism and 

perceived governmental responsibility. The other proposed acceptance factors, derived from the 

literature on health technology acceptance, relate to uncertainty-related health perceptions 

(perceived health threat) and uncertainty-reducing personal characteristics (positive privacy 

attitudes, technology readiness). The uncertainty-based conceptual framework was tested via 

structural equation modeling using online survey data from 1145 German participants, focusing 

on acceptance of a COVID-19 contact tracing app.  

Results from Article 1 underscore the impact of acceptance factors related to 

uncertainty-related health perceptions and uncertainty-reducing personal characteristics on 

acceptance of novel health technologies. In addition, the findings from Article 1 support the 

notion that uncertainty-coping mechanisms in the form of ethical optimism and governmental 

responsibility positively affect health technology acceptance.  

As a theoretical contribution, Article 1 demonstrates the role of ethics in the acceptance 

of novel health technologies. The uncertainty-based conceptual framework proposed in Article 

1 could inform further theory building on the acceptance of novel health technologies. As a 

practical contribution, the findings from Article 1 contribute to the management of innovation-

oriented public health campaigns, by identifying health technology acceptance factors and 

demonstrating the positive contribution of ethics. 

1.3.2 The How and Why of Organizational Resilience: A Mixed-Methods Study on 

Facilitators and Consequences of Organizational Resilience Throughout a Crisis  

Article 2 examines individual responses to uncertainty by analyzing how managers of 

companies in the Global South understand and achieve organizational resilience during crises. 

Through ensuring organizational survival, organizational resilience can contribute to 

sustainable economic growth (SDG 8), sustainable consumption and production patterns (SDG 

12), and insulate employees from crisis-induced stressors (SDG 3).  
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The article is situated within the wider academic debate on conceptualizations of 

organizational resilience. The literature on organizational resilience is highly fragmented 

(Linnenluecke, 2017) with no unifying theory toward organizational resilience existing. A 

review by Duchek (2020) lists three common analytical perspectives toward organizational 

resilience, conceptualizing organizational resilience as an outcome, a capability, or a process. 

The understanding of organizational resilience in Article 2 is grounded in more recent integral 

perspectives (e.g., Darkow, 2019; Duchek, 2020). Article 2 approaches organizational resilience 

as a dynamic meta-capability that evolves over time and builds on facilitators tied to an 

organization's behaviors, resources, and capabilities.  

Article 2 explores facilitators of organizational resilience, building on the resource-

based view of the firm (Barney, 1991), which posits that a firm's sustained competitive 

advantage depends on internal rather than external factors (Barney, 1995). In addition, Article 

2 applies the job demand-resources model (JDR, Bakker and Demerouti, 2007), which states 

that employee well-being depends on a balance between job resources and stressors. Article 2 

employs JDR to argue that organizational resilience is an important job-related resource that 

can mitigate employee emotional exhaustion during crisis. Using a mixed-methods multi-study 

approach, Article 2 presents results from qualitative interviews with 17 Pakistani decision-

makers in textile factories during the COVID-19 crisis, and from a longitudinal survey series 

among 146 Pakistani middle- to upper-level managers.  

The qualitative results from Article 2 indicate a broad set of organizational resilience 

facilitators, which can be differentiated across content-related and temporal properties. 

Quantitative findings confirm the central role of 'soft' facilitators, related to organizational 

culture, learning orientation and employee-focused practices. In terms of outcomes, results from 

Article 2 emphasize that organizational resilience contributes to business success and the 

emotional well-being of employees during crisis.  

As a theoretical contribution, Article 2 advances the relatively limited body of empirical 

studies on organizational resilience over the course of a crisis. Furthermore, Article 2 confirms 

the value of integrative conceptualizations of organizational resilience in understanding 

organizational behavior in a crisis setting. As a practical contribution, Article 2 can inform the 

management of organizational resilience, underscoring the value of employee-focused practices 

and learning. 

1.3.3 Internal Change through External Actions: The Impact of External Corporate Social 

Responsibility on Employee Readiness for Change 



 

 17 

Article 3 delves into how external organizational activities relate to individual change-

related uncertainties and employee readiness to change. Organizational change can be a 

foundation of sustainable growth (SDG 8) and innovation (SDG 9). However, the success of 

organizational change depends on employee support (Erwin & Garman, 2010).  

The management literature has identified various change-facilitating organizational 

practices but lacks a structured theoretical approach toward employee readiness for change. 

Most practices investigated for increasing employee readiness for change can be considered 

internal and employee-oriented such as change communication (Faupel & Helpap, 2021) or 

change participation (Jimmieson et al., 2008). A possible reason for the effectiveness of these 

internal practices is that they alleviate change-related uncertainties, through involving 

employees in the change process.  

 Based on these considerations, Article 3 argues that external organizational activities 

can contribute to employee readiness for change if they reduce change-related uncertainties. 

The theoretical foundation for this argument lies in the URT. Following URT, individuals aim 

to reduce uncertainty through information-seeking behaviors. Article 3 contends that external 

organizational activities (i.e., organizational interactions with external stakeholders) reduce 

uncertainty for employees as they create predictability in organizational behavior. Specifically, 

Article 3 suggests that external corporate social responsibility (CSR) can act as a signal that the 

organization is committed to the well-being of its stakeholders, increasing the perception of 

organizational support (POS) and reducing change-related uncertainty. Article 3 embeds these 

relationships in a sequential mediation model where external CSR increases POS, and POS 

decreases change-related uncertainty, which in turn leads to higher employee readiness for 

change. The proposed model was tested using structural equation modeling on a sample of 377 

employees from 29 organizations undergoing digitalization. 

 Results from Article 3 provide support for the notion that external organizational 

activities increase employee readiness for change by increasing POS and reducing change-

related uncertainty. In addition, findings from Article 3 underscore the critical role of POS, as 

POS not only reduced change-related uncertainty but also directly increased employee 

readiness for change. 

As a theoretical contribution, Article 3 provides the first evidence that external 

organizational activities can contribute to employee readiness for change. In addition, Article 3 

contributes to URT by indicating that observing external organizational activities can reduce 

change-related uncertainties. As a practical contribution, Article 3 emphasizes the role of 

external CSR in increasing employee readiness for change. The pursuit of external CSR can 



 

 18 

create win-win situations for the management of sustainability transitions, as both CSR 

(Schönherr et al., 2017) and organizational change (Olafsen et al., 2021) can contribute toward 

sustainable development. 

1.3.4 The performative effect of radical innovations for sustainable consumption: An 

experimental investigation on the example of cultured meat 

 Article 4 focuses on individual responses to uncertainty by exploring how individuals 

respond to future radical innovations for sustainable consumption. Radical innovations are key 

to sustainability transitions and can contribute to more sustainable production and consumption 

patterns (SDG 12), as well as to innovation and sustainable economic growth (SDG 8 and SDG 

9). Radical food innovations, particularly, are needed to make progress toward a more resilient 

food system (Siegrist and Hartmann, 2020; SDG 2)  

As a theoretical foundation, Article 4 is grounded in the theory of cognitive dissonance 

(Festinger, 1957). The theory of cognitive dissonance posits that psychological discomfort 

arises when individuals hold contradictory cognitions. Individuals are motivated to reduce this 

dissonance and can do so by altering their cognitions or behavior (Festinger, 1957). Research 

suggests that altering cognitions is often easier than changing behavior (Heimlich & Ardoin, 

2008; McGrath, 2017), which explains why individuals often choose to disregard inconvenient 

information that challenges their unsustainable consumption habits and maintain unsustainable 

behavior. 

Against this backdrop, Article 4 investigates whether the expectation of future radical 

innovations can lead to more sustainable attitudes or behaviors. In the domain of consumption, 

radical innovations can enable more sustainable consumption patterns as they allow consumers 

to satisfy their existing needs in a sustainable manner (Sharma et al., 2024). Article 4 introduces 

the novel perspective that radical innovations for sustainable consumption can influence 

consumers even prior to their market introduction, a phenomenon that the Article connotes as 

the performative effect of future radical innovations for sustainable consumption. 

"Performativity" captures the notion that expectations and visions about future technologies 

influence the present (Borup et al., 2006; van Lente, 2012). As an exploration of the proposed 

performative effect of future radical innovations, Article 4 reports findings from two 

experimental studies where meat-eaters were first exposed to cognitive dissonance-inducing 

information followed by information on cultured meat, serving as the future radical innovation 

for sustainable consumption in Article 4. 
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The results of the two experiments in Article 4 showed that awareness of the future 

radical innovation increased the credibility of inconvenient information and encouraged more 

sustainable consumption, as participants in the treatment group voiced higher belief in animal 

welfare concerns than those in the control group and chose fewer meat-based food options. The 

findings from Article 4 suggest that the expectation of radical future technologies can diminish 

the likelihood of defensive strategies and reduce unsustainable consumption, demonstrating the 

performative effect of radical future technologies to contribute toward more sustainable 

consumption patterns.  

As a theoretical contribution, Article 4 enriches the analysis of performativity in the 

science and technology literature, by finding support for a mechanism in which performative 

expectations and visions about future innovations not only motivate efforts to realize the 

innovation through cooperation, institutional change and resource mobilization but also affect 

individual consumer behavior. As a practical contribution, Article 4 underscores that creating 

awareness about possible future sustainable consumption pathways can be a productive tool for 

sustainability management, as it can lead individuals to be more open to behavior change. 

  



 

 20 

References 

Agarwal, R., & Prasad, J. (1997). The role of innovation characteristics and perceived 

voluntariness in the acceptance of information technologies. Decision Sciences, 

28(3), 557-582. https://doi.org/10.1111/j.1540-5915.1997.tb01322.x 

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human 

Decision Processes, 50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-

T 

Ajzen, I. (2012). The theory of planned behavior. In P. A. M. Lange, A. W. Kruglanski, & E. 

T. Higgins (Eds.), Handbook of theories of social psychology (Vol. 1, pp. 438–

459). Sage. http://dx.doi.org/10.4135/9781446249215.n22 

Aklin, M., & Urpelainen, J. (2013). Political competition, path dependence, and the strategy 

of sustainable energy transitions. American Journal of Political Science, 57(3), 

643-658. https://doi.org/10.1111/ajps.12002 

Alexander, J. C., Giesen, B., Münch, R., & Smelser, N. (Eds.) (1987). The micro-macro link. 

University of California Press. 

Allison, H. E., & Hobbs, R. J. (2004). Resilience, adaptive capacity, and the “Lock-in Trap” 

of the Western Australian agricultural region. Ecology and Society, 9(1). 

http://dx.doi.org/10.5751/ES-00641-090103 

Ateş, H. (2020). Merging theory of planned behavior and value identity personal norm model 

to explain pro-environmental behaviors. Sustainable Production and 

Consumption, 24, 169-180. https://doi.org/10.1016/j.spc.2020.07.006 

Arrow, K., Bolin, B., Costanza, R., Dasgupta, P., Folke, C., Holling, C. S., ... & Pimentel, D. 

(1995). Economic growth, carrying capacity, and the environment. Ecological 

Economics, 15(2), 91-95. https://doi.org/10.1016/0921-8009(95)00059-3 

Avelino, F., & Wittmayer, J. M. (2016). Shifting power relations in sustainability transitions: 

a multi-actor perspective. Journal of Environmental Policy & Planning, 18(5), 

628-649. http://dx.doi.org/10.1080/1523908X.2015.1112259 

Bakker, A. B., & Demerouti, E. (2007). The job demands‐resources model: State of the art. 

Journal of Managerial Psychology, 22(3), 309-328. 

https://doi.org/10.1108/02683940710733115 

Barney, J. (1991). Firm resources and sustained competitive advantage. Journal of 

Management, 17(1), 99-120. https://doi.org/10.1177/014920639101700108 

Barney, J. (1995). Looking inside for competitive advantage. Academy of Management 

Perspectives, 9(4), 49-61. http://dx.doi.org/10.5465/ame.1995.9512032192 

https://doi.org/10.1111/j.1540-5915.1997.tb01322.x
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1111/ajps.12002
https://doi.org/10.1111/ajps.12002
http://dx.doi.org/10.5751/ES-00641-090103
https://doi.org/10.1016/j.spc.2020.07.006
https://doi.org/10.1016/0921-8009(95)00059-3
http://dx.doi.org/10.1080/1523908X.2015.1112259
https://doi.org/10.1108/02683940710733115
https://doi.org/10.1177/014920639101700108
http://dx.doi.org/10.5465/ame.1995.9512032192


 

 21 

Barney, J., & Felin, T. (2013). What are microfoundations?. Academy of Management 

Perspectives, 27(2), 138-155. http://dx.doi.org/10.5465/amp.2012.0107 

Becker, P. (2014). Sustainability science: Managing risk and resilience for sustainable 

development. Elsevier. https://doi.org/10.1016/C2012-0-06785-3 

Bergek, A., Jacobsson, S., Carlsson, B., Lindmark, S., & Rickne, A. (2008). Analyzing the 

functional dynamics of technological innovation systems: A scheme of analysis. 

Research Policy, 37(3), 407-429. https://doi.org/10.1016/j.respol.2007.12.003 

Berger, C. R., & Calabrese, R. J. (1974). Some explorations in initial interaction and beyond: 

Toward a developmental theory of interpersonal communication. Human 

Communication Theory, 1(2), 99-112. https://doi.org/10.1111/j.1468-

2958.1975.tb00258.x 

Bergström, J., & Dekker, S. W. (2014). Bridging the macro and the micro by considering the 

meso: reflections on the fractal nature of resilience. Ecology and Society, 19(4). 

http://dx.doi.org/10.5751/ES-06956-190422 

Berkes, F., & Ross, H. (2016). Panarchy and community resilience: Sustainability science and 

policy implications. Environmental Science & Policy, 61, 185-193. 

http://dx.doi.org/10.1016/j.envsci.2016.04.004 

Blennow, K., & Persson, J. (2009). Climate change: Motivation for taking measure to adapt. 

Global Environmental Change, 19(1), 100-104. 

https://doi.org/10.1016/j.gloenvcha.2008.10.003 

Borrás, S., & Edler, J. (2020). The roles of the state in the governance of socio-technical 

systems' transformation. Research Policy, 49(5), 103971. 

https://doi.org/10.1016/j.respol.2020.103971 

Borup, M., Brown, N., Konrad, K., & van Lente, H. (2006). The sociology of expectations in 

science and technology. Technology Analysis & Strategic Management, 18(3-4), 

285-298. https://doi.org/10.1080/09537320600777002 

Bottesi, G., Carraro, E., Martignon, A., Cerea, S., & Ghisi, M. (2019). “I'm uncertain: What 

should i do?”: An investigation of behavioral responses to everyday life uncertain 

situations. International Journal of Cognitive Therapy, 12, 55-72. 

http://dx.doi.org/10.1007/s41811-019-00040-y 

  

http://dx.doi.org/10.5465/amp.2012.0107
https://doi.org/10.1016/C2012-0-06785-3
https://doi.org/10.1016/j.respol.2007.12.003
https://doi.org/10.1111/j.1468-2958.1975.tb00258.x
https://doi.org/10.1111/j.1468-2958.1975.tb00258.x
http://dx.doi.org/10.5751/ES-06956-190422
http://dx.doi.org/10.1016/j.envsci.2016.04.004
https://doi.org/10.1016/j.gloenvcha.2008.10.003
https://doi.org/10.1016/j.respol.2020.103971
https://doi.org/10.1080/09537320600777002
http://dx.doi.org/10.1007/s41811-019-00040-y


 

 22 

Bowen, K. J., Cradock-Henry, N. A., Koch, F., Patterson, J., Häyhä, T., Vogt, J., & Barbi, F. 

(2017). Implementing the “Sustainable Development Goals”: towards addressing 

three key governance challenges—collective action, trade-offs, and 

accountability. Current Opinion in Environmental Sustainability, 26, 90-96. 

https://doi.org/http://dx.doi.org/10.1016/j.cosust.2017.05.002 

Bradley, G. L., Babutsidze, Z., Chai, A., & Reser, J. P. (2020). The role of climate change risk 

perception, response efficacy, and psychological adaptation in pro-environmental 

behavior: A two nation study. Journal of Environmental Psychology, 68, 101410. 

https://doi.org/10.1016/j.jenvp.2020.101410 

Brashers, D. E. (2001). Communication and uncertainty management. Journal of 

Communication, 51(3), 477-497. https://doi.org/10.1111/j.1460-

2466.2001.tb02892.x 

Brown, K., & Westaway, E. (2011). Agency, capacity, and resilience to environmental change: 

lessons from human development, well-being, and disasters. Annual Review of 

Environment and Resources, 36, 321-342. https://doi.org/10.1146/annurev-

environ-052610-092905 

Brundtland, G. H. (1987). Report of the world commission on environment and development: 

Our common future. Oxford University Press. 

Charli-Joseph, L., Siqueiros-Garcia, J. M., Eakin, H., Manuel-Navarrete, D., & Shelton, R. 

(2018). Promoting agency for social-ecological transformation: a transformation-

lab in the Xochimilco social-ecological system. Ecology and Society, 23(2). 

http://dx.doi.org/10.5751/ES-10214-230246 

Cinner, J. E., & Barnes, M. L. (2019). Social dimensions of resilience in social-ecological 

systems. One Earth, 1(1), 51-56. https://doi.org/10.1016/j.oneear.2019.08.003 

Clark, W., & Harley, A. (2020). Sustainability science: Towards a synthesis. Annual Review 

of Environment and Resources, 45, 331-386. https://doi.org/10.1146/annurev-

environ-012420-043621 

Coleman, J. S. (1986). Micro foundations and macrosocial theory. In S. Lindenberg, J. S. 

Coleman, & S. Nowak (Eds.), Approaches to Social Theory (pp. 345–363). 

Russell Sage. 

Coleman, J. S. (1990). Foundations of social theory. Harvard University Press. 

Coulthard, S. (2012). Can we be both resilient and well, and what choices do people have? 

Incorporating agency into the resilience debate from a fisheries perspective. 

Ecology and Society, 17(1), 4. http://dx.doi.org/10.5751/ES-04483-170104 

https://doi.org/http:/dx.doi.org/10.1016/j.cosust.2017.05.002
https://doi.org/10.1016/j.jenvp.2020.101410
https://doi.org/10.1111/j.1460-2466.2001.tb02892.x
https://doi.org/10.1111/j.1460-2466.2001.tb02892.x
https://doi.org/10.1146/annurev-environ-052610-092905
https://doi.org/10.1146/annurev-environ-052610-092905
http://dx.doi.org/10.5751/ES-10214-230246
https://doi.org/10.1016/j.oneear.2019.08.003
https://doi.org/10.1146/annurev-environ-012420-043621
https://doi.org/10.1146/annurev-environ-012420-043621
http://dx.doi.org/10.5751/ES-04483-170104


 

 23 

Darkow, P. M. (2019). Beyond “bouncing back”: Towards an integral, capability‐based 

understanding of organizational resilience. Journal of Contingencies and Crisis 

Management, 27(2), 145-156. https://doi.org/10.1111/1468-5973.12246 

Davis, F.D., Bagozzi, R.P., & Warshaw, P.R. (1989). User acceptance of computer 

technology: A comparison of two theoretical models. Management Science, 35(8), 

982–1003. https://doi.org/10.1287/mnsc.35.8.982 

Deroıan, F. (2002). Formation of social networks and diffusion of innovations. Research 

Policy, 31(5), 835-846. https://doi.org/10.1016/S0048-7333(01)00147-0 

Dew, N., & Sarasvathy, S. D. (2007). Innovations, stakeholders & entrepreneurship. Journal 

of Business Ethics, 74(3), 267-283. https://doi.org/10.1007/s10551-006-9234-y 

Duchek, S. (2020). Organizational resilience: a capability-based conceptualization. Business 

Research, 13(1), 215-246. https://doi.org/10.1007/s40685-019-0085-7 

Eastwood, C. R., & Renwick, A. (2020). Innovation uncertainty impacts the adoption of 

smarter farming approaches. Frontiers in Sustainable Food Systems, 4, 24. 

https://doi.org/10.3389/fsufs.2020.00024 

Egli, L., Weise, H., Radchuk, V., Seppelt, R., & Grimm, V. (2019). Exploring resilience with 

agent-based models: state of the art, knowledge gaps and recommendations for 

coping with multidimensionality. Ecological Complexity, 40, 100718. 

http://dx.doi.org/10.1016/j.ecocom.2018.06.008 

Elzen, B., & Wieczorek, A. (2005). Transitions towards sustainability through system 

innovation. Technological Forecasting and Social Change, 72(6), 651-661. 

http://dx.doi.org/10.1016/j.techfore.2005.04.002 

Erwin, D. G., & Garman, A. N. (2010). Resistance to organizational change: linking research 

and practice. Leadership & Organization Development Journal, 31(1), 39-56. 

https://doi.org/10.1108/01437731011010371 

Faupel, S., & Helpap, S. (2021). Top management's communication and employees' 

commitment to change: the role of perceived procedural fairness and past change 

experience. The Journal of Applied Behavioral Science, 57(2), 204-232. 

https://doi.org/10.1177/0021886320979646 

Fedele, G., Donatti, C. I., Harvey, C. A., Hannah, L., & Hole, D. G. (2019). Transformative 

adaptation to climate change for sustainable social-ecological systems. 

Environmental Science & Policy, 101, 116-125. 

https://doi.org/10.1016/j.envsci.2019.07.001 

Festinger, L. 1957. A theory of cognitive dissonance. Stanford University Press 

https://doi.org/10.1111/1468-5973.12246
https://doi.org/10.1287/mnsc.35.8.982
https://doi.org/10.1016/S0048-7333(01)00147-0
https://doi.org/10.1007/s10551-006-9234-y
https://doi.org/10.1007/s40685-019-0085-7
https://doi.org/10.3389/fsufs.2020.00024
http://dx.doi.org/10.1016/j.ecocom.2018.06.008
http://dx.doi.org/10.1016/j.techfore.2005.04.002
https://doi.org/10.1108/01437731011010371
https://doi.org/10.1177/0021886320979646
https://doi.org/10.1016/j.envsci.2019.07.001


 

 24 

Fiksel, J. (2006). Sustainability and resilience: toward a systems approach. Sustainability: 

Science, Practice and Policy, 2(2), 14-21. 

https://doi.org/10.1080/15487733.2006.11907980 

Fischer, L. B., & Newig, J. (2016). Importance of actors and agency in sustainability 

transitions: A systematic exploration of the literature. Sustainability, 8(5), 476. 

https://doi.org/10.3390/su8050476 

Fisher, E., Boenink, M., an Der Burg, S., & Woodbury, N. (2012). Responsible healthcare 

innovation: anticipatory governance of nanodiagnostics for theranostics medicine. 

Expert Review of Molecular Diagnostics, 12(8), 857-870. 

https://doi.org/10.1586/erm.12.125 

Folke, C. (2006). Resilience: The emergence of a perspective for social–ecological systems 

analyses. Global Environmental Change, 16(3), 253-267. 

https://doi.org/10.1016/j.gloenvcha.2006.04.002 

Folke, C., Carpenter, S. R., Walker, B., Scheffer, M., Chapin, T., & Rockström, J. (2010). 

Resilience thinking: integrating resilience, adaptability and transformability. 

Ecology and society, 15(4). http://dx.doi.org/10.5751/ES-03610-150420 

Fox, G., Clohessy, T., van der Werff, L., Rosati, P., & Lynn, T. (2021). Exploring the 

competing influences of privacy concerns and positive beliefs on citizen 

acceptance of contact tracing mobile applications. Computers in Human Behavior, 

121, 106806. https://doi.org/10.1016/j.chb.2021.106806 

Fridell, M., Edwin, S., Von Schreeb, J., & Saulnier, D. D. (2020). Health system resilience: 

what are we talking about? A scoping review mapping characteristics and 

keywords. International Journal of Health Policy and Management, 9(1), 6. 

https://doi.org/10.15171/ijhpm.2019.71 

Gabric, A. J. (2023). The Climate change crisis: A review of its causes and possible 

responses. Atmosphere, 14(7), 1081. https://doi.org/10.3390/atmos14071081 

Galaz, V., Biermann, F., Crona, B., Loorbach, D., Folke, C., Olsson, P., ... & Reischl, G. 

(2012). 'Planetary boundaries'—exploring the challenges for global environmental 

governance. Current Opinion in Environmental Sustainability, 4(1), 80-87. 

http://dx.doi.org/10.1016/j.cosust.2012.01.006 

Geels, F. W. (2002). Technological transitions as evolutionary reconfiguration processes: a 

multi-level perspective and a case-study. Research Policy, 31(8-9), 1257-1274. 

https://doi.org/10.1016/S0048-7333(02)00062-8 

https://doi.org/10.1080/15487733.2006.11907980
https://doi.org/10.3390/su8050476
https://doi.org/10.1586/erm.12.125
https://doi.org/10.1016/j.gloenvcha.2006.04.002
http://dx.doi.org/10.5751/ES-03610-150420
https://doi.org/10.1016/j.chb.2021.106806
https://doi.org/10.15171/ijhpm.2019.71
https://doi.org/10.3390/atmos14071081
http://dx.doi.org/10.1016/j.cosust.2012.01.006
https://doi.org/10.1016/S0048-7333(02)00062-8


 

 25 

Geels, F. W. (2005). Processes and patterns in transitions and system innovations: Refining 

the co-evolutionary multi-level perspective. Technological Forecasting and 

Cocial Change, 72(6), 681-696. https://doi.org/10.1016/j.techfore.2004.08.014 

Geels, F. W. (2018). Socio-technical transitions to sustainability. In Oxford Research 

Encyclopedia of Environmental Science 39, 187-201. 

https://doi.org/10.1093/acrefore/9780199389414.013.587 

Geels, F. W. (2019). Socio-technical transitions to sustainability: a review of criticisms and 

elaborations of the Multi-Level Perspective. Current Opinion in Environmental 

Sustainability, 39, 187-201. https://doi.org/10.1016/j.cosust.2019.06.009 

Geels, F. W., & Schot, J. (2007). Typology of sociotechnical transition pathways. Research 

Policy, 36(3), 399-417. https://doi.org/10.1016/j.respol.2007.01.003 

George, G., Howard-Grenville, J., Joshi, A., & Tihanyi, L. (2016). Understanding and 

tackling societal grand challenges through management research. Academy of 

Management Journal, 59(6), 1880-1895. http://dx.doi.org/10.5465/amj.2016.40 

Gilson, L., Barasa, E., Nxumalo, N., Cleary, S., Goudge, J., Molyneux, S., ... & Lehmann, U. 

(2017). Everyday resilience in district health systems: emerging insights from the 

front lines in Kenya and South Africa. BMJ Global Health, 2(2), e000224. 

https://doi.org/10.1136/bmjgh-2016-000224 

Giovannoni, E., & Fabietti, G. (2013). What is sustainability? A review of the concept and its 

applications. In C. Busco, M. Frigo, A. Riccaboni, & P. Quattrone (Eds.), 

Integrated reporting: Concepts and cases that redefine corporate accountability 

(pp. 21-40). Springer. http://dx.doi.org/10.1007/978-3-319-02168-3_2 

Gkargkavouzi, A., Halkos, G., & Matsiori, S. (2019). Environmental behavior in a private-

sphere context: Integrating theories of planned behavior and value belief norm, 

self-identity and habit. Resources, Conservation and Recycling, 148, 145-156. 

https://doi.org/10.1016/j.resconrec.2019.01.039 

Goldspink, C., & Kay, R. (2004). Bridging the micro–macro divide: A new basis for social 

science. Human Relations, 57(5), 597-618. 

https://doi.org/10.1177/0018726704044311 

Gunderson, L. H., & Holling, C. S. (Eds.) (2002). Panarchy: Understanding transformations 

in human and natural systems. Island press. http://dx.doi.org/10.1016/S0006-

3207(03)00041-7 

https://doi.org/10.1016/j.techfore.2004.08.014
https://doi.org/10.1093/acrefore/9780199389414.013.587
https://doi.org/10.1016/j.cosust.2019.06.009
https://doi.org/10.1016/j.respol.2007.01.003
http://dx.doi.org/10.5465/amj.2016.40
https://doi.org/10.1136/bmjgh-2016-000224
http://dx.doi.org/10.1007/978-3-319-02168-3_2
https://doi.org/10.1016/j.resconrec.2019.01.039
https://doi.org/10.1177/0018726704044311
http://dx.doi.org/10.1016/S0006-3207(03)00041-7
http://dx.doi.org/10.1016/S0006-3207(03)00041-7


 

 26 

Heimlich, J. E., & Ardoin, N. M. (2008). Understanding behavior to understand behavior 

change: A literature review. Environmental Education Research, 14(3), 215-237. 

https://doi.org/10.1080/13504620802148881 

Hillmann, J. (2021). Disciplines of organizational resilience: contributions, critiques, and 

future research avenues. Review of Managerial Science, 15(4), 879-936. 

https://doi.org/10.1007/s11846-020-00384-2 

Hoeffler, S. (2003). Measuring preferences for really new products. Journal of Marketing 

Research, 40(4), 406-420. https://doi.org/10.1509/jmkr.40.4.406.19394 

Hölscher, K., Wittmayer, J. M., & Loorbach, D. (2018). Transition versus transformation: 

What's the difference?. Environmental Innovation and Societal Transitions, 27, 1-

3. https://doi.org/10.1016/J.EIST.2017.10.007 

Hollands, L. (2023). Toward Sustainable Development: Micro-Level Explorations in 

Management Research. [Doctoral dissertation, University of Vechta]. 

http://dx.doi.org/10.23660/voado-402 

Huttunen, S., Kaljonen, M., Lonkila, A., Rantala, S., Rekola, A., & Paloniemi, R. (2021). 

Pluralising agency to understand behaviour change in sustainability transitions. 

Energy Research & Social Science, 76, 102067. 

https://doi.org/10.1016/j.erss.2021.102067 

Jepperson, R., & Meyer, J. W. (2011). Multiple levels of analysis and the limitations of 

methodological individualisms. Sociological Theory, 29(1), 54-73. 

https://doi.org/10.1111/j.1467-9558.2010.01387.x 

Jimmieson, N. L., Peach, M., & White, K. M. (2008). Utilizing the theory of planned behavior 

to inform change management: An investigation of employee intentions to support 

organizational change. The Journal of Applied Behavioral Science, 44(2), 237-

262. http://dx.doi.org/10.1177/0021886307312773 

Johnstone, P., & Newell, P. (2018). Sustainability transitions and the state. Environmental 

Innovation and Societal Transitions, 27, 72-82. 

https://doi.org/10.1016/j.eist.2017.10.006 

Kaminski, J. (2011). Diffusion of innovation theory. Canadian Journal of Nursing 

Informatics, 6(2), 1-6. 

Kaufman, S., Saeri, A., Raven, R., Malekpour, S., & Smith, L. (2021). Behaviour in 

sustainability transitions: A mixed methods literature review. Environmental 

Innovation and Societal Transitions, 40, 586-608. 

https://doi.org/10.1016/j.eist.2021.10.010 

https://doi.org/10.1080/13504620802148881
https://doi.org/10.1007/s11846-020-00384-2
https://doi.org/10.1509/jmkr.40.4.406.19394
https://doi.org/10.1016/J.EIST.2017.10.007
http://dx.doi.org/10.23660/voado-402
https://doi.org/10.1016/j.erss.2021.102067
https://doi.org/10.1111/j.1467-9558.2010.01387.x
http://dx.doi.org/10.1177/0021886307312773
https://doi.org/10.1016/j.eist.2017.10.006
https://doi.org/10.1016/j.eist.2021.10.010


 

 27 

Kern, F. (2012). Using the multi-level perspective on socio-technical transitions to assess 

innovation policy. Technological Forecasting and Social Change, 79(2), 298-310. 

https://doi.org/10.1016/j.techfore.2011.07.004 

Kivimaa, P., & Kern, F. (2016). Creative destruction or mere niche support? Innovation 

policy mixes for sustainability transitions. Research Policy, 45(1), 205-217. 

https://doi.org/10.1016/j.respol.2015.09.008 

Kivimaa, P., Laakso, S., Lonkila, A., & Kaljonen, M. (2021). Moving beyond disruptive 

innovation: A review of disruption in sustainability transitions. Environmental 

Innovation and Societal Transitions, 38, 110-126. 

https://doi.org/10.1016/j.eist.2020.12.001 

Klitkou, A., Bolwig, S., Hansen, T., & Wessberg, N. (2015). The role of lock-in mechanisms 

in transition processes: The case of energy for road transport. Environmental 

Innovation and Societal Transitions, 16, 22-37. 

https://doi.org/10.1016/j.eist.2015.07.005 

Klöckner, C. A. (2013). A comprehensive model of the psychology of environmental 

behaviour—A meta-analysis. Global Environmental Change, 23(5), 1028-1038. 

https://doi.org/10.1016/j.gloenvcha.2013.05.014 

Köhler, J., Braungardt, S., Hettesheimer, T., Lerch, C., Nabitz, L., Sartorius, C., & Walz, R. 

(2016). The dynamic simulation of TIS functions in transitions pathways. 

Fraunhofer Institute for Systems and Innovation Research (ISI). 

https://doi.org/10.24406/publica-fhg-298012 

Köhler, J., De Haan, F., Holtz, G., Kubeczko, K., Moallemi, E. A., Papachristos, G., & 

Chappin, E. (2018). Modelling sustainability transitions: an assessment of 

approaches and challenges. Journal of Artificial Societies and Social Simulation, 

21(1), 8. https://doi.org/10.18564/jasss.3629 

Köhler, J., Geels, F. W., Kern, F., Markard, J., Onsongo, E., Wieczorek, A., ... & Wells, P. 

(2019). An agenda for sustainability transitions research: State of the art and 

future directions. Environmental Innovation and Societal Transitions, 31, 1-32. 

https://doi.org/10.1016/j.eist.2019.01.004 

Li, D., Heimeriks, G., & Alkemade, F. (2022). Knowledge flows in global renewable energy 

innovation systems: the role of technological and geographical distance. 

Technology Analysis & Strategic Management, 34(4), 418-432. 

https://doi.org/10.1080/09537325.2021.1903416 

https://doi.org/10.1016/j.techfore.2011.07.004
https://doi.org/10.1016/j.respol.2015.09.008
https://doi.org/10.1016/j.eist.2020.12.001
https://doi.org/10.1016/j.eist.2015.07.005
https://doi.org/10.1016/j.gloenvcha.2013.05.014
https://doi.org/10.24406/publica-fhg-298012
https://doi.org/10.18564/jasss.3629
https://doi.org/10.1016/j.eist.2019.01.004
https://doi.org/10.1080/09537325.2021.1903416


 

 28 

Lin-Hi, N., Schäfer, K., Blumberg, I., & Hollands, L. (2022). The omnivore's paradox and 

consumer acceptance of cultured meat: An experimental investigation into the role 

of perceived organizational competence and excitement. Journal of Cleaner 

Production, 338, 130593. https://doi.org/10.1016/j.jclepro.2022.130593 

Linnenluecke, M. K. (2017). Resilience in business and management research: A review of 

influential publications and a research agenda. International Journal of 

Management Reviews, 19(1), 4-30. https://doi.org/10.1111/ijmr.12076 

Liobikienė, G., & Poškus, M. S. (2019). The importance of environmental knowledge for 

private and public sphere pro-environmental behavior: Modifying the value-

belief-norm theory. Sustainability, 11(12), 3324. 

https://doi.org/10.3390/su11123324  

Loorbach, D., Frantzeskaki, N., & Avelino, F. (2017). Sustainability transitions research: 

Transforming science and practice for societal change. Annual Review of 

Environment and Resources, 42, 599-626. https://doi.org/10.1146/annurev-

environ-102014-021340 

Loorbach, D., & Rotmans, J. (2006). Managing transitions for sustainable development. In X. 

Olsthoorn & A. Wieczorek (Eds.), Understanding industrial transformation 

(pp.187-206). Springer. https://doi.org/10.1007/1-4020-4418-6_10 

Lülfs, R., & Hahn, R. (2014). Sustainable behavior in the business sphere: A comprehensive 

Overview of the explanatory power of psychological models. Organization & 

Environment, 27(1), 43-64. http://dx.doi.org/10.1177/1086026614522631 

Marchese, D., Reynolds, E., Bates, M. E., Morgan, H., Clark, S. S., & Linkov, I. (2018). 

Resilience and sustainability: Similarities and differences in environmental 

management applications. Science of the total environment, 613, 1275-1283. 

http://dx.doi.org/10.1016/j.scitotenv.2017.09.086 

Markard, J. (2020). The life cycle of technological innovation systems. Technological 

Forecasting and Social Change, 153, 119407. 

https://doi.org/10.1016/j.techfore.2018.07.045 

Markard, J., Raven, R., & Truffer, B. (2012). Sustainability transitions: An emerging field of 

research and its prospects. Research Policy, 41(6), 955-967. 

https://doi.org/10.1016/j.respol.2012.02.013 

McGrath, A. (2017). Dealing with dissonance: A review of cognitive dissonance reduction. 

Social and Personality Psychology Compass, 11(12), e12362. 

https://doi.org/10.1111/spc3.12362 

https://doi.org/10.1016/j.jclepro.2022.130593
https://doi.org/10.1111/ijmr.12076
https://doi.org/10.3390/su11123324
https://doi.org/10.1146/annurev-environ-102014-021340
https://doi.org/10.1146/annurev-environ-102014-021340
https://doi.org/10.1007/1-4020-4418-6_10
http://dx.doi.org/10.1177/1086026614522631
http://dx.doi.org/10.1016/j.scitotenv.2017.09.086
https://doi.org/10.1016/j.techfore.2018.07.045
https://doi.org/10.1016/j.respol.2012.02.013
https://doi.org/10.1111/spc3.12362


 

 29 

Meijer, I. S., Hekkert, M. P., Faber, J., & Smits, R. E. (2006). Perceived uncertainties 

regarding socio-technological transformations: towards a framework. 

International Journal of Foresight and Innovation Policy, 2(2), 214-240. 

http://dx.doi.org/10.1504/IJFIP.2006.009316 

Miller, V. D., & Jablin, F. M. (1991). Information seeking during organizational entry: 

Influences, tactics, and a model of the process. Academy of Management Review, 

16(1), 92-120. http://dx.doi.org/10.2307/258608 

Moore, M. L., Tjornbo, O., Enfors, E., Knapp, C., Hodbod, J., Baggio, J. A., ... & Biggs, D. 

(2014). Studying the complexity of change: toward an analytical framework for 

understanding deliberate social-ecological transformations. Ecology and society, 

19(4). http://dx.doi.org/10.5751/ES-06966-190454 

Nevzorova, T., & Karakaya, E. (2020). Explaining the drivers of technological innovation 

systems: The case of biogas technologies in mature markets. Journal of Cleaner 

Production, 259, 120819. https://doi.org/10.1016/j.jclepro.2020.120819 

O'Brien, K., & Sygna, L. (2013). Responding to climate change: the Three spheres of 

transformation. In K. O'Brien& L. Sygna (Eds.), Proceedings of transformation in 

a changing climate (pp. 16 - 23). University of Oslo. 

Olafsen, A. H., Nilsen, E. R., Smedsrud, S., & Kamaric, D. (2021). Sustainable development 

through commitment to organizational change: the implications of organizational 

culture and individual readiness for change. Journal of Workplace Learning, 

33(3), 180-196. http://dx.doi.org/10.1108/JWL-05-2020-0093 

Ollivier, G., Magda, D., Mazé, A., Plumecocq, G., & Lamine, C. (2018). Agroecological 

transitions: what can sustainability transition frameworks teach us? An ontological 

and empirical analysis. Ecology & Society, 23(2). http://dx.doi.org/10.5751/ES-

09952-230205 

Olsson, P., Folke, C., & Moore, M. L. (2022). Capacities for navigating large-scale 

sustainability transformations: Exploring the revolt and remembrance mechanisms 

for shaping collapse and renewal in social-ecological systems. In L. Gunderson, 

C.R Allen and A. Garmestani (Eds.), Applied panarchy: Applications and 

diffusion across disciplines (pp. 155-180). Island Press. 

Olsson, P., Galaz, V., & Boonstra, W. J. (2014). Sustainability transformations: a resilience 

perspective. Ecology and Society, 19(4). http://dx.doi.org/10.5751/ES-06799-

190401 

http://dx.doi.org/10.1504/IJFIP.2006.009316
http://dx.doi.org/10.2307/258608
http://dx.doi.org/10.5751/ES-06966-190454
https://doi.org/10.1016/j.jclepro.2020.120819
http://dx.doi.org/10.1108/JWL-05-2020-0093
http://dx.doi.org/10.5751/ES-09952-230205
http://dx.doi.org/10.5751/ES-09952-230205
http://dx.doi.org/10.5751/ES-06799-190401
http://dx.doi.org/10.5751/ES-06799-190401


 

 30 

O'Neill, D. W., Fanning, A. L., Lamb, W. F., & Steinberger, J. K. (2018). A good life for all 

within planetary boundaries. Nature Sustainability, 1(2), 88-95. 

https://doi.org/10.1038/s41893-018-0021-4 

Oreg, S., & Katz-Gerro, T. (2006). Predicting proenvironmental behavior cross-nationally: 

Values, the theory of planned behavior, and value-belief-norm theory. 

Environment and Behavior, 38(4), 462-483. 

https://doi.org/10.1177/0013916505286012 

Ortiz‐de‐Mandojana, N., & Bansal, P. (2016). The long‐term benefits of organizational 

resilience through sustainable business practices. Strategic Management Journal, 

37(8), 1615-1631. https://doi.org/10.1002/smj.2410 

Osberghaus, D., Finkel, E., & Pohl, M. (2010). Individual adaptation to climate change: The 

role of information and perceived risk (ZEW Discussion Paper No. 10‐061). ZEW 

– Zentrum für Europäische Wirtschaftsforschung/Center for European Economic 

Research 

Otsuki, K., Jasaw, G., & Lolig, V. (2018). Linking individual and collective agency for 

enhancing community resilience in Northern Ghana. Society & Natural 

Resources, 31(2), 151-165. https://doi.org/10.1080/08941920.2017.1347971 

Pelling, M., O'Brien, K., & Matyas, D. (2015). Adaptation and transformation. Climatic 

Change, 133, 113-127. https://doi.org/10.1007/s10584-014-1303-0 

Peter, C., & Swilling, M. (2014). Linking complexity and sustainability theories: Implications 

for modeling sustainability transitions. Sustainability, 6(3), 1594-1622. 

https://doi.org/10.3390/su6031594 

Powell, W. W., & Rerup, C. (2017). Opening the black box: The microfoundations of 

institutions. In R. Greenwood, C. Oliver, T. Lawrence, & R. Meyer (Eds.), The 

Sage handbook of organizational institutionalism (pp. 311-337). Sage. 

https://doi.org/10.4135/9781526415066 

Pryshlakivsky, J., & Searcy, C. (2013). Sustainable development as a wicked problem. In 

S.Kovacic & A. Souza-Poza (Eds.), Managing and Engineering in Complex 

Situations (pp.109-128). Springer. http://dx.doi.org/10.1007/978-94-007-5515-

4_6 

Purvis, B., Mao, Y., & Robinson, D. (2019). Three pillars of sustainability: in search of 

conceptual origins. Sustainability Science, 14, 681-695. 

https://doi.org/10.1007/s11625-018-0627-5 

https://doi.org/10.1038/s41893-018-0021-4
https://doi.org/10.1177/0013916505286012
https://doi.org/10.1002/smj.2410
https://doi.org/10.1080/08941920.2017.1347971
https://doi.org/10.1007/s10584-014-1303-0
https://doi.org/10.3390/su6031594
https://doi.org/10.4135/9781526415066
http://dx.doi.org/10.1007/978-94-007-5515-4_6
http://dx.doi.org/10.1007/978-94-007-5515-4_6
https://doi.org/10.1007/s11625-018-0627-5


 

 31 

Raub, W., Buskens, V., & van Assen, M. A. (2014). Introduction: micro-macro links and 

microfoundations in sociology. The Journal of Mathematical Sociology, 35(1-3), 

1-25. https://doi.org/10.1080/0022250X.2010.532263 

Raub, W., & Voss, T. (2017). Micro-macro models in sociology: Antecedents of Coleman's 

diagram. In B. Jann & W. Przepiork (Eds.), Social dilemmas, institutions, and the 

evolution of cooperation, 11-36. De Gruyter Oldenbourg. 

https://doi.org/10.1515/9783110472974-002 

Raven, R., Kern, F., Verhees, B., & Smith, A. (2016). Niche construction and empowerment 

through socio-political work. A meta-analysis of six low-carbon technology cases. 

Environmental Innovation and Societal Transitions, 18, 164-180. 

https://doi.org/10.1016/j.eist.2015.02.002 

Redclift, M. R. (2006). Sustainable development (1987-2005): an oxymoron comes of age. 

Horizontes Antropológicos, 12, 65-84. http://dx.doi.org/10.1590/S0104-

71832006000100004 

Reyers, B., Moore, M. L., Haider, L. J., & Schlüter, M. (2022). The contributions of resilience 

to reshaping sustainable development. Nature Sustainability, 5(8), 657-664. 

https://doi.org/10.1038/s41893-022-00889-6 

Rip, A., & Kemp, R. (1998). Technological change. In E. Rayner & E. Malone (Eds.), Human 

choice and climate change: Vol. II, Resources and Technology (pp. 327-399). 

Battelle Press. 

Rogers, E. M. (1962). Diffusion of innovations (1st ed.). Free Press of Glencoe. 

Schill, C., Anderies, J. M., Lindahl, T., Folke, C., Polasky, S., Cárdenas, J. C., ... & Schlüter, 

M. (2019). A more dynamic understanding of human behaviour for the 

Anthropocene. Nature Sustainability, 2(12), 1075-1082. 

https://doi.org/10.1038/s41893-019-0419-7 

Schlaile, M. P., & Urmetzer, S. (2021). Transitions to sustainable development. In W. Leal 

Filho, A. M. Azul, L. Brandli, A. Lange Salvia, & T. Wall (Eds.), Encyclopedia of 

the UN Sustainable Development Goals: Decent Work and Economic Growth (pp. 

1067-1081). Springer. http://dx.doi.org/10.1007/978-3-319-71058-7_52-1 

Schlüter, M., Müller, B., & Frank, K. (2019). The potential of models and modeling for 

social-ecological systems research. Ecology and Society, 24(1). 

https://doi.org/10.5751/ES-10716-240131 

https://doi.org/10.1080/0022250X.2010.532263
https://doi.org/10.1515/9783110472974-002
https://doi.org/10.1016/j.eist.2015.02.002
http://dx.doi.org/10.1590/S0104-71832006000100004
http://dx.doi.org/10.1590/S0104-71832006000100004
https://doi.org/10.1038/s41893-022-00889-6
https://doi.org/10.1038/s41893-019-0419-7
http://dx.doi.org/10.1007/978-3-319-71058-7_52-1
https://doi.org/10.5751/ES-10716-240131


 

 32 

Schönherr, N., Findler, F., & Martinuzzi, A. (2017). Exploring the interface of CSR and the 

sustainable development goals. Transnational Corporations, 24(3), 33-47. 

http://dx.doi.org/10.18356/cfb5b8b6-en 

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. 

http://dx.doi.org/10.1080/09537320802292651 

Sen, A. (2013). The ends and means of sustainability. Journal of Human Development and 

Capabilities, 14(1), 6-20. https://doi.org/10.1080/19452829.2012.747492 

Sengers, F., Wieczorek, A. J., & Raven, R. (2019). Experimenting for sustainability 

transitions: A systematic literature review. Technological Forecasting and Social 

Change, 145, 153-164. https://doi.org/10.1016/j.techfore.2016.08.031 

Sharma, T., Chen, J. S., Ramos, W. D., & Sharma, A. (2024). Visitors' eco-innovation 

adoption and green consumption behavior: the case of green hotels. International 

Journal of Contemporary Hospitality Management, 36(4), 1005-1024. 

http://dx.doi.org/10.1108/IJCHM-04-2022-0480 

Siegrist, M., & Hartmann, C. (2020). Consumer acceptance of novel food technologies. 

Nature Food, 1(6), 343-350. http://dx.doi.org/10.1038/s43016-020-0094-x 

Silvestre, B. S., & Ţîrcă, D. M. (2019). Innovations for sustainable development: Moving 

toward a sustainable future. Journal of Cleaner Production, 208, 325-332. 

https://doi.org/10.1016/j.jclepro.2018.09.244 

Smith, A., & Raven, R. (2012). What is protective space? Reconsidering niches in transitions 

to sustainability. Research Policy, 41(6), 1025-1036. 

https://doi.org/10.1016/j.respol.2011.12.012 

Smith, A., & Stirling, A. (2010). The politics of social-ecological resilience and sustainable 

socio-technical transitions. Ecology and society, 15(1). 

http://dx.doi.org/10.5751/ES-03218-150111 

Smith, A., Voß, J. P., & Grin, J. (2010). Innovation studies and sustainability transitions: The 

allure of the multi-level perspective and its challenges. Research Policy, 39(4), 

435-448. https://doi.org/10.1016/j.respol.2010.01.023 

Stegmaier, P., Kuhlmann, S., & Visser, V. R. (2014). The discontinuation of socio-technical 

systems as a governance problem. In S. Borrás & J. Edler (Eds.), The governance 

of socio-technical systems (pp. 111-131). Edward Elgar Publishing. 

https://doi.org/10.4337/9781784710194.00015 

http://dx.doi.org/10.18356/cfb5b8b6-en
http://dx.doi.org/10.1080/09537320802292651
https://doi.org/10.1080/19452829.2012.747492
https://doi.org/10.1016/j.techfore.2016.08.031
http://dx.doi.org/10.1108/IJCHM-04-2022-0480
http://dx.doi.org/10.1038/s43016-020-0094-x
https://doi.org/10.1016/j.jclepro.2018.09.244
https://doi.org/10.1016/j.respol.2011.12.012
https://doi.org/10.1016/j.respol.2010.01.023
https://doi.org/10.4337/9781784710194.00015


 

 33 

Stern, P. C., Dietz, T., Abel, T., Guagnano, G. A., & Kalof, L. (1999). A value-belief-norm 

theory of support for social movements: The case of environmentalism. Human 

Ecology Review, 6(2), 81–97. 

Turnheim, B., Berkhout, F., Geels, F., Hof, A., McMeekin, A., Nykvist, B., & van Vuuren, D. 

(2015). Evaluating sustainability transitions pathways: Bridging analytical 

approaches to address governance challenges. Global Environmental Change, 35, 

239-253. https://dx.doi.org/10.1016/j.gloenvcha.2015.08.010 

United Nations. (2015). Transforming our world: The 2030 agenda for sustainable 

development. https://www.refworld.org/docid/57b6e3e44.html 

United Nations. (2023) COP28 agreement signals “beginning of the end” of the fossil fuel 

era. UN Climate Press Release. https://unfccc.int/news/cop28-agreement-signals-

beginning-of-the-end-of-the-fossil-fuel-era 

Upham, P., Bögel, P., & Dütschke, E. (2020). Thinking about individual actor-level 

perspectives in sociotechnical transitions: A comment on the transitions research 

agenda. Environmental Innovation and Societal Transitions, 34, 341-343. 

http://dx.doi.org/10.1016/j.eist.2019.10.005 

Valente, T. W. (1996). Social network thresholds in the diffusion of innovations. Social 

Networks, 18(1), 69-89. https://doi.org/10.1016/0378-8733(95)00256-1 

van den Bos, K. (2009). Making sense of life: The existential self trying to deal with personal 

uncertainty. Psychological Inquiry, 20(4), 197-217. 

https://doi.org/10.1080/10478400903333411 

van Lente, H. (2012). Navigating foresight in a sea of expectations: lessons from the 

sociology of expectations. Technology Analysis & Strategic Management, 24(8), 

769-782. https://doi.org/10.1080/09537325.2012.715478 

van Strien, M. J., Huber, S. H., Anderies, J. M., & Grêt-Regamey, A. (2019). Resilience in 

social-ecological systems: identifying stable and unstable equilibria with agent-

based models. Ecology and Society, 24(2), 8. http://dx.doi.org/10.5751/ES-10899-

240208 

van Voorn, G. A., Polhill, J. G., Edmonds, B., & Hofstede, G. J. (2019). Editorial–agent-

based modelling for resilience. Ecological Complexity, 40(B), 100775. 

https://doi.org/10.1016/j.ecocom.2019.100775 

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User acceptance of 

information technology: Toward a unified view. MIS quarterly, 425-478. 

https://doi.org/10.2307/30036540 

https://dx.doi.org/10.1016/j.gloenvcha.2015.08.010
https://www.refworld.org/docid/57b6e3e44.html
https://unfccc.int/news/cop28-agreement-signals-beginning-of-the-end-of-the-fossil-fuel-era
https://unfccc.int/news/cop28-agreement-signals-beginning-of-the-end-of-the-fossil-fuel-era
http://dx.doi.org/10.1016/j.eist.2019.10.005
https://doi.org/10.1016/0378-8733(95)00256-1
https://doi.org/10.1080/10478400903333411
https://doi.org/10.1080/09537325.2012.715478
http://dx.doi.org/10.5751/ES-10899-240208
http://dx.doi.org/10.5751/ES-10899-240208
https://doi.org/10.1016/j.ecocom.2019.100775
https://doi.org/10.2307/30036540


 

 34 

Voß, J. P., & Bornemann, B. (2011). The politics of reflexive governance: challenges for 

designing adaptive management and transition management. Ecology and Society, 

16(2). http://dx.doi.org/10.5751/ES-04051-160209 

Voulvoulis, N., Giakoumis, T., Hunt, C., Kioupi, V., Petrou, N., Souliotis, I., & Vaghela, C. J. 

G. E. C. (2022). Systems thinking as a paradigm shift for sustainability 

transformation. Global Environmental Change, 75, 102544. 

http://dx.doi.org/10.1016/j.gloenvcha.2022.102544 

Wachinger, G., Renn, O., Begg, C., & Kuhlicke, C. (2013). The risk perception paradox—

implications for governance and communication of natural hazards. Risk Analysis, 

33(6), 1049-1065. https://doi.org/10.1111/j.1539-6924.2012.01942.x 

Walker, B., Holling, C. S., Carpenter, S. R., & Kinzig, A. (2004). Resilience, adaptability and 

transformability in social–ecological systems. Ecology and Society, 9(2). 

http://dx.doi.org/10.5751/ES-00650-090205 

Walz, R., Köhler, J. H., & Lerch, C. (2016). Towards modelling of innovation systems: An 

integrated TIS-MLP approach for wind turbines. Fraunhofer Institute for Systems 

and Innovation Research (ISI). https://doi.org/10.24406/publica-fhg-297723 

Westley, F. R., Tjornbo, O., Schultz, L., Olsson, P., Folke, C., Crona, B., & Bodin, Ö. (2013). 

A theory of transformative agency in linked social-ecological systems. Ecology 

and Society, 18(3), 27. http://dx.doi.org/10.5751/ES-05072-180327 

Xu, L., Marinova, D., & Guo, X. (2015). Resilience thinking: a renewed system approach for 

sustainability science. Sustainability Science, 10, 123-138. 

http://dx.doi.org/10.1007/s11625-014-0274-4 

Zupancic, N. (2023). Systematic literature review: Inter-reletedness of innovation, resilience 

and sustainability-major, emerging themes and future research directions. 

Circular Economy and Sustainability, 3(3), 1157-1185. 

http://dx.doi.org/10.1007/s43615-022-00187-5 

 

http://dx.doi.org/10.5751/ES-04051-160209
http://dx.doi.org/10.1016/j.gloenvcha.2022.102544
https://doi.org/10.1111/j.1539-6924.2012.01942.x
http://dx.doi.org/10.5751/ES-00650-090205
https://doi.org/10.24406/publica-fhg-297723
http://dx.doi.org/10.5751/ES-05072-180327
http://dx.doi.org/10.1007/s11625-014-0274-4
http://dx.doi.org/10.1007/s43615-022-00187-5

