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A B S T R A C T   

Socio-technical regimes are highly institutionalized rationalities that have co-evolved with actors, 
technologies and institutions over extended periods of time and become taken for granted across 
geographical contexts. Transition studies feature an extensive focus on regime dynamics within 
specific territorial contexts. However, we know surprisingly little of how regime rationalities are 
constructed, diffused and reproduced across space. This is a key gap in the geography of sus-
tainability transitions literature. This paper introduces a conceptual model to analyze trans-
formative opportunities in regions and how regime actors strategically diffuse and implement 
global regime solutions through combinations of discursive and substantive system reconfigura-
tion activities. The empirical analysis draws upon a combination of Socio-Technical Configuration 
Analysis (STCA) of 354 newspaper articles and 10 in-depth expert interviews to illuminate how 
regime actors prevailed in diffusing and legitimizing the water sector’s dominant socio-technical 
configuration in San Diego during a period of substantial transformative opportunities.   

1. Introduction 

Transition studies provide instrumental inputs to understanding the structural transformations of sectors. An emerging strand of 
literature is paying increasing attention to the spatial dimension of transitions, arguing that the preconditions for transformative 
change differ across urban, regional, or national contexts (Coenen et al., 2012; Coenen et al., 2015; Martin and Coenen, 2015). 
Research on the geography of sustainability transitions (GeoST) has also started to explore the multi-scalar properties of transition 
trajectories, highlighting how transitions depend on complex multi-scalar interactions between change dynamics at sub-national 
(territorial) and supra-national (sectoral) levels (Coenen et al., 2012; Binz et al., 2020; Miörner and Binz, 2021). 

A core idea in transition studies is that socio-technical systems exhibit strong path dependencies and considerable stability over 
time (Kemp et al., 1998). This is attributed to the existence of socio-technical regimes (Kemp et al., 1998; Markard and Truffer, 2008; 
Smith et al., 2010), understood as a set of highly institutionalized rationalities that have co-evolved with actors, technologies and 
institutions over extended periods of time (Fuenfschilling and Truffer, 2014; Fuenfschilling, 2019). Recently, socio-technical regimes 
have been conceptualized as potentially global constructs (Fuenfschilling and Binz, 2018). While there has been an extensive focus on 
how regimes are maintained and destabilized within specific regions or countries (Geels et al., 2016; Turnheim and Geels, 2013; 
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Duygan et al., 2021), we know surprisingly little about how regime rationalities are being constructed, diffused and reproduced across 
different geographical contexts and scales (Miörner and Binz, 2021; Bauer and Fuenfschilling, 2019). 

This is a highly relevant shortcoming, since the spatial diffusion of regime solutions is arguably a key element in explaining why 
sustainability transitions happen in some places, while they fail in many others. Transition studies accordingly need deeper conceptual 
and empirical knowledge about the inner workings of global regimes and how regime actors manage to reproduce the status quo in 
ever-new contexts, despite strong niche- and/or landscape pressures. In this paper, we seek to fill this gap by investigating how regime 
actors manage to strategically diffuse and implement regime solutions in geographical contexts where the prevailing socio-technical 
system is under considerable pressure to transform. By combining insights from transition studies and economic geography, we 
identify three factors that shape the transformative potential in a given regional context: landscape pressure, failures of the incumbent 
regime solutions in solving a given problem, and pressure from niche dynamics. We then ask the question how, despite obvious 
problems and fundamental mismatch between the promise of regime solutions and local/regional preconditions, regime actors can still 
prevail in diffusing and legitimizing the sector’s dominant socio-technical configuration? 

In elaborating our conceptual approach, we draw inspiration from recent discursive and institutional approaches to transition 
studies (Fuenfschilling and Truffer, 2016; Rosenbloom et al., 2016; Fuenfschilling, 2019; Yuana et al., 2020; Heiberg et al., 2022; 
Simoens et al., 2022). By deploying a mixed methods approach combining socio-technical configuration analysis (STCA) (Heiberg 
et al., 2020; Heiberg et al., 2022) with expert interviews, we then conduct an in-depth case study of the diffusion of desalination 
technologies into the San Diego region in California, an emblematic case for regime actor’s successful strategic agency in diffusing a 
global regime solution. 

San Diego is a region with notorious water shortages that lead to continuous debates about how to direct urban water management 
in more sustainable directions (Williams, 2018a; Williams, 2018b). California at the same time hosts some of the most renowned actors 
in the water sector that are developing innovative solutions to recurring water crises (Hacker and Binz, 2021b; Sedlak, 2014). Yet, in 
the case of San Diego, the response to droughts was not a transformation of the urban water system, but rather a direct transposition of 
globally dominant regime solutions – i.e. the construction of a major seawater desalination plant. By drawing on a combination of 
secondary information, an analysis of 354 newspaper articles using STCA, and a qualitative analysis of 10 in-depth interviews, we 
investigate how regime actors appropriated the regional discourse during periods of transformative pressure, and subsequently 
diffused, reproduced and reinforced the global regime in the region. Our analysis reveals the mechanisms through which regional and 
extra-regional actors may strategically appropriate transformative pressure through a mix of discursive and substantive system 
reconfiguration activities. We conclude by discussing how a better understanding of how global regimes ‘fend off’ pressure to 
transform could be decisive for policy makers, niche actors and civil society when it comes to facilitating (local or regional) transition 
trajectories. 

2. Conceptual framework 

2.1. Global socio-technical regimes 

One of the most fundamental features of socio-technical systems is their rigidity and long-term stability, which is typically 
attributed to the presence of socio-technical regimes that have stabilized into locked-in trajectories that are difficult to transform 
(Kemp et al., 1998; Markard and Truffer, 2008; Smith et al., 2010). Regimes promote incremental innovation and gradual adaptations 
of core technologies and institutions, rather than the development of radically novel solutions (Geels, 2002; Markard and Truffer, 
2008). The stability of a socio-technical regime comes from the existence of highly institutionalised formal and informal rules that have 
co-evolved with technologies and actor networks over long periods of time, thus firmly establishing one (or several) dominating 
institutional rationalities (Fuenfschilling and Truffer, 2014; Thornton et al., 2012). In many sectors, regimes are semi-coherent, 
bringing together a diverse set of actors, institutions and technologies into different socio-technical configurations ‘that work’, and 
which compete with each other on how basic societal functions can best be provided (Kemp et al., 1998; Fuenfschilling and Truffer, 
2014). 

In the sectors typically analysed by transition studies, considerable differences exist when it comes to the sources and strengths of 
lock-ins and path dependence (Klitkou et al., 2015; Jain, 2020). Some lock-ins are more or less pervasive across different countries and 
regions, while others are more context-specific (Klitkou et al., 2015). Considerable variation also exists in the strength and prevalence 
of lock-ins between sectors (Miörner et al., 2021; Markard, 2011). In sectors like water, energy, or waste management, regime 
structures across the world are centred around a surprisingly narrow set of technologies and guiding rationalities (Fuenfschilling and 
Binz, 2018; Miörner et al., 2021). In order to explain this mimetic isomorphism, scholars have started to conceptualize regimes as 
multi-scalar or even global constructs. ‘Global regimes’ have been defined as “the dominant institutional rationality in a 
socio-technical system, which depicts a structural pattern between actors, institutions and technologies that has reached validity 
beyond specific territorial contexts, and which is diffused through internationalized networks.” (Fuenfschilling and Binz, 2018: 739). 
The institutional rationalities that have become dominant in a global sector is continuously diffused and reproduced through insti-
tutionalisation and re-scaling processes taking place in various regions around the world (Miörner and Binz, 2021), giving rise to local 
routines, practices, technologies and standards which reflect the dominant global regime rationalities. 

However, little is known about the dynamic interplay between global (sectoral) and territorially embedded (national, regional, 
urban, etc.) transition dynamics, and in particular how the activities of regime actors may lead to the enactment and reproduction of 
global regime rationalities in particular regional contexts (Miörner and Binz, 2021). In order to understand the potential for trans-
formative change, it is therefore crucial to better understand the sources of isomorphism stemming from global regimes and how they 
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entrench prevailing socio-technical systems in ever new regions (Fuenfschilling and Binz, 2018). In the remainder, we will employ a 
regional focus, as most relevant conceptual approaches in economic geography assess transition trajectories through this scalar lens, 
but discuss multi-scalar interactions wherever they are relevant. 

2.2. Regional transformative potentials 

When it comes to factors influencing regional regime dynamics, we begin with the premise that regions differ in their generic 
transformative potentials (Miörner, 2020). Some regions are characterised by socio-technical systems with extremely stable trajec-
tories and an absence of transformation pressure. In other cases, there might be significant pressure on regime actors to defend, adapt 
or transform their internal structures and proposed solutions. In this paper, we will analyse the regional variation of transformative 
pressures by directing attention to a set of different time- and place-specific factors that shape niche- and regime-dynamics alike. 

It is well established in the literature that certain periods offer particularly beneficial conditions for engaging in transition pro-
cesses, due to temporary weakened regime influence and/or strong exogenous landscape pressures (Storper and Walker, 1989; 
Boschma, 1997; Van Den Bergh, 2013; Geels and Schot, 2007). In regions with stable socio-technical system trajectories, agency 
fending off transformative solutions (such as local niche development or the importation of novel ideas from outside the region) are 
likely most prevalent (Jolly et al., 2020). In regions under some degree of transformative pressure, however, actors may turn to types of 
agency that promote system reconfiguration. Those activities will typically lead to open contestation and framing struggles that are 
captured in public, policy and media discourses (Yuana et al., 2020). Nevertheless, public contestation in and of itself will not 
necessarily lead to transitions. Regional transformative potentials have to be acted upon to be realised (Fuenfschilling, 2019; Rose-
nbloom et al., 2016). While transition studies have focused primarily on how niche actors act upon such opportunities, we here zoom in 
on how regime actors may navigate transformative pressures to their advantage. 

Based on insights from transition studies and economic geography, we identify three broad factors that shape the transformative 
potential in a given regional context. The analysis must arguably not be limited to regional factors and conditions, as the regional 
context for transitions is shaped by multi-scalar dynamics and the region’s position in supra-regional, or even global, regime and niche 
or innovation system structures (Sengers and Raven, 2015; Binz et al., 2016b; Fuenfschilling and Binz, 2018; Miörner and Binz, 2021). 
First, transformative potentials may originate from (sometimes sudden) shifts in exogenous landscape pressures that challenge and 
de-stabilize established regime configurations. The ‘landscape’ is typically conceptualized as a cultural, economic, environmental and 
political ‘backdrop’ that sustains societal structures (Geels and Schot, 2007). Changes in slowly evolving landscape features (e.g. 
climate change), socio-economic development trajectories (e.g. long waves of industrial change), or sudden, exogenous shocks (e.g. 
natural disasters, wars, economic shocks) can open windows of opportunity for destabilizing regimes and institutionalizing radically 
novel socio-technical configurations (Turnheim and Geels, 2013). Translated to regional contexts, changes in the landscape might 
induce controversial discourses that weaken the institutionalization of regime solutions vis-à-vis alternative socio-technical 
configurations. 

Second, the (apparent) inability of regime solutions to solve particular regional issues may be a more endogenous source of 
transformative potential. Highly context-specific issues may be induce experimentation and the development of technologies and 
values that radically diverge from established regime solutions (Carvalho et al., 2012; Dewald and Truffer, 2012; Loorbach et al., 
2017). In some regions, there are prevalent issues related to particular geophysical, cultural, economic or social context conditions, 
which cannot easily be accommodated by conventional regime technologies. For example, studies have demonstrated the inability of 
the current global sanitation paradigm, built around centralized sewage systems, to meet the demands for sanitation in quickly 
growing megacities (Maurer, 2009; Larsen et al., 2021; Hoffmann et al., 2020). Such ’regime failures’ may increase the political 
awareness and will to explore radically different approaches, with regional discourses opening up for alternative narratives and 
storylines (Späth and Rohracher, 2010; Yuana et al., 2020). 

Third, niche dynamics are a well-documented source of transformative pressure in transition studies (Kemp et al., 1998; Geels, 
2002; Geels and Raven, 2006). The development of viable alternatives to regime configurations which promise more sustainable ways 
of providing societal functions, may facilitate regional transition trajectories. Niche alternatives can emerge as a result of regional 
change agency by local firms, policy makers, and grassroots movements (Smith et al., 2016), who actively shape regional discourses 
and introduce new narratives and storylines focusing on regional characteristics and perceived issues (Späth and Rohracher, 2010; 
Kanda et al., 2020; Kivimaa et al., 2019). On the other hand, niche configurations may also develop in other regions and exert 
transformation pressure through legitimizing narratives that are diffused across (possibly distant) locations (Heiberg et al., 2020). 

It is beyond the scope of this paper to assess the relative importance of the different factors, and we do not posit a linear relationship 
between the prevalence of the sources of transformative potential in Table 1 and the ‘strength’ of the transformative pressure being put 
on the existing socio-technical system. However, we argue that when several of these pressures coalesce in a region and actors act upon 
the resulting transformative potentials, critical discursive moments may occur. Such moments have been defined in previous studies as 
“a particular time and place where dominant discourses are questioned and consequentially dislocated or ‘unhinged’, which, 
potentially, allows for the shift to a new order of discourse“ (Yuana et al., 2020:157). In order to exploit the transformative potential in 
a region, actors must successfully reinterpret the meaning of incumbent regime configurations, re-shape legitimate behaviour and 
develop new storylines and narratives around alternative socio-technical configurations. Critical discursive moments are thus periods, 
in which both regime ‘proponents’ and ‘opponents’ try to shape the regional discourse and engage in reconfiguration activities geared 
at either reproducing the status quo or legitimizing transformations. 
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2.3. A discursive approach to global regime dynamics 

Previous work in transition studies has laid the groundwork to the discursive approach to regime dynamics employed in this paper 
(Geels and Verhees, 2011; Teschner and Paavola, 2013; Smith et al., 2014; Rosenbloom et al., 2016; Yuana et al., 2020; Heiberg et al., 
2022). Particular attention has been given to discursive dynamics (Simoens et al., 2022), in terms of the emergence, substitution and 
disappearance, of narratives that legitimize or de-legitimize certain socio-technical configurations through the development of 
‘storylines’ (Rosenbloom et al., 2016). A storyline is a collection of statements used to summarize a broader narrative and in dis-
cussions between actors (Hajer, 2006). A storyline serves as a condensed abstraction of reality that can be used by actors to understand, 
and give meaning to, complex socio-economic processes (Rosenbloom et al., 2016). Storylines are made up of different elements that 
support a common understanding of a phenomenon, including metaphors, ideological propositions, and opinions, but also scientific 
facts, statistics and depictions of real-world events (Stone, 1997; Wood and Kroger, 2000). These elements are enacted by actors with 
the purpose of communicating a coherent pattern, forming the storyline as a whole (Rosenbloom et al., 2016). 

In many cases, dominant storylines are intimately associated with groups of actors who share similar perceptions of current 
configurations and future development trajectories in a socio-technical system. These can be referred to as ‘advocacy coalitions’ 
(Hajer, 1993; Sabatier, 1988; Markard et al., 2021) and play a major role in both the emergence of new storylines and the reproduction 
of existing ones. Studies have zoomed in on the development of alternative storylines by niche actors (Raven et al., 2016), the 
interaction between niche and regime storylines in competing advocacy coalitions (Markard et al., 2021), or how regional actors 
absorb and translate international storylines and use them to facilitate structural change in their region (Späth and Rohracher, 2010; 
Späth and Rohracher, 2012; Heiberg et al., 2020). However, the focus of transition studies has been primarily on niche-regime dy-
namics (Rosenbloom et al., 2016; Markard et al., 2016) and how niche configurations get legitimized by adapting storylines to fit with 
prevailing regimes (fit-and-conform) or to trigger change in existing selection environments (stretch-and-transform) (Smith and 
Raven, 2012). 

The existence of a global regime in a sector does not imply that the storylines advocated by regime actors remain constant over time 
or that they are homogenous across places. We rather argue that the enactment of global regime rationalities is subject to considerable 
spatial variation and adaptation to local context conditions. Regime actors usually go to great lengths when it comes to adapting their 
storylines and agency to specific spatio-temporal contexts (Mackinnon et al., 2021). Spatially differentiated discursive dynamics, 
which still align with the global regime, may thus be an important source of isomorphism. Inevitably, regime actors will have to make 
concessions when there is strong regional opposition against particular regime solutions, or when the region features (experiments 
with) one or several alternative socio-technical configurations. Moreover, the translation of global regime rationalities into regional 
contexts will in most cases not be a one-to-one transposition, but include adaptations or even ‘copymistakes’ that may become nuclei 
for radical innovation and change (Fuenfschilling and Binz, 2018). 

2.4. Strategic agency by regime actors 

Transition studies have a long tradition of analyzing regime actors’ efforts in resisting change (Geels, 2014; Kungl and Geels, 2018; 
Trencher et al., 2019) and how they actively fend off transformative pressures stemming from the agency of niche actors (Fischer and 
Newig, 2016; Foxon et al., 2010). We argue that when actors identify and act upon regional transformative potentials, they put 
pressure on opponents to correspondingly adapt their storylines, exploit opportunities for transformation, and/or contend old tra-
jectories. For regime actors, transformative pressure may thus serve as both a challenge, in terms of pressure put on prevailing regime 
trajectories, but also an opportunity to further entrench and reify the very same. Their agency is contingent not only on internal re-
sources and intentions, but conditioned by regional factors and conditions (Grillitsch and Sotarauta, 2020). 

For the purpose of this paper, we distinguish between two types of regime agency. First, regime actors may engage in institutional 
work that defends the dominant socio-technical configuration through ‘discursive’ activities in the public arena. The goal of such 
activities is to create a system environment which selectively reinforces regime configurations, potentially at the expense of emerging 
alternatives (c.f. ‘system selectivity’ in Miörner, 2020). Regime actors will thus be involved in “discussing, promoting, framing, 
theorizing, refuting, legalizing, banning or challenging perceived problems and potential solutions” (Fuenfschilling, 2019: 23). The 
focus of regime actors’ discursive system reconfiguration activities is not limited to niche-regime contestation, but may target 
fundamental aspects of the regional discourse, such as basic problem definitions, legitimate actions, and future goals and visions (see 
also Grillitsch et al., 2019). 

Table 1 
Factors shaping regional transformation potential.  

Source of transformative 
potential 

Description Potential effects on regional discursive dynamics 

Landscape pressures Shifts in landscape pressures due to environmental or socio- 
economic changes and/or events 

Give rise to competing interpretations of events and responses, 
which might lead to major discursive shifts 

Regime failures The apparent inability of regime solutions to solve regional issues Open up the discourse for alternative technologies and 
storylines built around regional issues & solutions 

Niche dynamics Pressure from transformative alternatives to existing regime 
configurations, developed within our outside the region 

Facilitate the emergence of regional discourses favouring 
alternative solutions 

Source: own table. 
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Second, regime actors may target the more ‘substantive’ reconfiguration of elements in the socio-technical system, for example by 
mobilizing support from selected (political) actors, and identifying and exploiting opportunities for implementing novel technologies. 
Substantive system reconfiguration activities in this paper thus refer to deliberate activities that identify and utilize resources in order 
to shape the trajectory of the regional socio-technical system outside any clearly delimited discursive arena. These activities typically 
target the creation and removal of system elements (such as regulations, technologies, policies, supporting infrastructure, funding, 
etc.) by deploying internal resources or by mobilizing others to do so. Examples include lobbying activities targeting regulatory change 
and the creation of regional support infrastructures such as training programs for technical staff, making arrangements for land deals 
and securing other physical and immaterial resources, mobilizing local businesses and experts through traded and untraded in-
terdependencies, and establishing relationships with regional advocacy organizations (e.g. unions, environmental groups, business 
communities). 

This analytical distinction enables us to establish a link between a discursive approach to regime dynamics, concerned primarily 
with analyzing socio-technical regimes through the lens of discourses and the discursive strategies of key actors (e.g. legitimation, 
framing, and sense-making activities in the public arena) (Fuenfschilling and Truffer, 2016; Rosenbloom et al., 2016; Fuenfschilling, 
2019; Yuana et al., 2020; Heiberg et al., 2022; Simoens et al., 2022), and approaches found in innovation system perspectives, which 
emphasize the active build-up and reconfiguration of system structures (e.g. system building, system-level agency, system resource 
formation, etc.) (Musiolik et al., 2012; Binz et al., 2016b; Musiolik et al., 2020; Hoogstraaten et al., 2020; Trippl et al., 2020). 

2.5. Conceptual framework: global regime diffusion 

Based on the above elaborations, we perceive the global regime as holding a template for a socio-technical configuration that 
regime actors seek to advance across spatial contexts (Fuenfschilling and Binz, 2018). When entering a new context, global regime 
rationalities are exposed to regional ‘flavors’ of problem framings and actor constellations, which may be under more or less pressure 
to transform due to landscape pressures, regime failures and/or niche dynamics (cf. Fig. 1). Depending on the content of regional 
discourses, certain rationalities and technologies may be selected, reified or renounced, leading to outcomes in the region that may or 
may not align with the global regime rationality. 

We accordingly propose to study global regime diffusion processes by zooming in on regime actors’ discursive and substantive 
system reconfiguration activities. Discursive dynamics are place-specific, so regime actors are expected to strongly adapt their 
storylines to the regional discourse, while at the same trying to shape it to their advantage. They typically embed themselves in the 
discourse by capturing the dominant (media or expert) narratives and try to construct new storylines that invalidate any critiques of 
their preferred solutions and disempower regional advocacy coalitions that propose alternative solutions. Substantive system 
reconfiguration activities, in turn, target the reconfiguration of more tangible elements in the regional socio-technical system with the 
ambition of reproducing global regime templates. 

Studying how global regime rationalities are diffused and adapted to regional context conditions through coupled discursive and 
substantive interventions is thus key for understanding the isomorphic process that translates path dependence emanating from the 
global regime into regions. At the same time, our model also provides an explanation for the source of spatial variation when it comes 
to concrete manifestations of global regime rationalities in different regional contexts, as the inherent inability of regime actors to 

Fig. 1. Global-regional regime dynamics. Through discursive and substantive system reconfiguration activities, regime actors seek to reproduce 
global regime templates in a regional context. Source: own figure. 
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completely circumvent or shape the prevailing regional discourse may prevent them from reproducing a full ‘carbon copy’ of the global 
regime configuration. 

3. Case introduction and methods: desalination in San Diego 

In the remainder, we will illustrate and validate our framework with a case study of regime diffusion in the urban water sector of 
the San Diego region in California. The water sector is typically characterised by a stable and globalized socio-technical regime 
(Fuenfschilling and Truffer, 2014; Miörner and Binz, 2021), which has demonstrated a high resistance to transformation (Espeland, 
1998; Molle et al., 2009; Fuenfschilling and Truffer, 2016). The sector’s dominant regime configuration promotes centralized 
large-scale technical infrastructure with the overarching goals of providing water security, reliability and national welfare. Alternative 
rationalities, such as environmental sustainability and economic efficiency, and more small-scale, modular or nature-based solutions 
have only emerged more recently and are less deeply institutionalized globally (Fuenfschilling and Truffer, 2014; Fuenfschilling and 
Truffer, 2016; Heiberg et al., 2022). 

Seawater desalination (hereby referred to simply as desalination) refers to the removal of mineral content from saline seawater in 
order to produce potable water. Desalination can be categorised as a regime solution in the water sector, since it is perfectly compatible 
with conventional, centralized, supply-side water technologies and drawing on established ‘hydraulic’ and ‘market-based’ regime 
logics (Fuenfschilling and Truffer, 2016). The technology has also been characterized as a technology-driven ‘quick fix’ to water 
scarcity (Fragkou and McEvoy, 2016; March et al., 2014; McEvoy, 2014) and is often associated with territorial contestations over 
dwindling water supplies (Swyngedouw and Williams, 2016). The technology has increasingly developed into a one-size-fits-all so-
lution to water scarcity in coastal areas and while plants may differ in terms of their organizational set-ups and financing arrange-
ments, they are often nearly identical when it comes to process design, technology and operational protocols (Williams, 2018a; 
Williams, 2018b). 

Alternatives to desalination include both supply- and demand-oriented solutions. Centralized, large-scale wastewater recycling 
typically relies on similar technology, but may come with a smaller ecological footprint than desalination (Kjellén, 2018). It refers to 
the various ways in which wastewater can be recycled for direct or indirect potable reuse, or for agricultural purposes (EPA, 2017). 
Centralized wastewater recycling is most often aligned to the same regime rationality as desalination, representing a supply-side fix, 
where recycled water is more or less directly fed into existing large-scale water supply systems, and is developed by private technology 
companies together with local water agencies. 

The potentially most transformative configurations in the water sector are those that contradict the taken-for-granted focus on 
supply-side, large, centralized infrastructures. They comprise nature-based solutions, variegated on-site, small-scale, modular, or non- 
grid solutions that treat and reuse wastewater directly inside buildings, as well as water conservation, which is based on behavioural 
changes on the ‘demand-side’ (such as using local plants in gardens, using water-saving showers or toilets, refraining from filling 
swimming pools, etc.). Such ‘water-sensitive’ (Wong and Brown, 2009) or ‘soft-path’ (Gleick, 2003) solutions often follow a holistic 
perspective on environmental and social sustainability, are based on a community logic and are incentivised through public policies 
and broad civil society engagement (Fuenfschilling and Truffer, 2014). 

3.1. Case sampling and methodology 

Our empirical case study focuses on the diffusion of desalination technologies into the San Diego region and was selected based on a 
theoretical sampling rationale (Siggelkow, 2007), where the analysis of an ‘extreme’ case (Flyvbjerg, 2006) is used to shed light on 
issues of theoretical interest (Yin, 2013). The desalination project in Carlsbad (a coastal city close to San Diego) has been labelled as the 
potentially most contested desalination facility in the history of the water industry (Williams, 2018b). California is also well known for 
high levels of grassroots engagement around environmental issues and the nearby San Francisco Bay Area is a global power house for 
transformative innovation in the water sector (Hess, 2014; Stokes and Breetz, 2018; Hacker and Binz, 2021b). The San Diego region 
also suffers from recurring droughts and its water system was subjected to recurring regime failures. As we will outline in more detail 
later (cf. Section 4), the region held considerable transformative potential in the early 2000s. This notwithstanding, as our analysis will 
show, regime actors entering the region managed to navigate and capture the discourse during critical moments and to diffuse a 
solution that perfectly aligns with the prevailing global regime rationality. This case study thus promises unique insights into how the 
global regime travels across spatial contexts and how regime actors may exploit critical moments even in regions with relatively strong 
transformative pressures. 

To analyse the relevant discursive and substantive system reconfiguration activities underpinning global regime diffusion, we focus 
on a 15 year period leading up to the construction and start-up of the Carlsbad plant in 2015. We deploy a mixed methods approach 
that combines STCA (Heiberg et al., 2022; Heiberg and Truffer, 2021) with qualitative expert interviews. STCA is a novel 
semi-qualitative methodology developed for the analysis of socio-technical reconfiguration dynamics based on textual data. It is rooted 
in discourse network analysis (DNA) (Leifeld, 2009; Leifeld, 2013), which has recently also been applied to study transition dynamics 
(Leifeld and Haunss, 2012; Brugger and Henry, 2021; Markard et al., 2021). In contrast to conventional DNA, our interest here is on the 
storylines that emerged around different technologies and associated institutional rationalities, reflecting key actors’ discursive 
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engagement with different socio-technical configurations. 
We constructed a dataset of newspaper articles mentioning desalination or wastewater recycling in the San Diego region. News-

paper articles were accessed through the online repository NexisUni. Articles were selected through a search strategy based on a simple 
search string1. This broad search string was chosen in order to identify all discursive activities relating to desalination as well as 
conventional and on-site wastewater recycling technologies. The rationale was to capture actors’ associations with legitimizing or de- 
legitimizing storylines around desalination, as well as around alternatives discussed most prominently in California, which are large- 
scale wastewater recycling, small-scale/onsite water reuse, and water conservation (Binz et al., 2016a; Harris-Lovett and Sedlak, 
2015). We then filtered our search results to only include content referring to the region of San Diego (CA) using geographical 
metadata available at the document level. The resulting list of articles were from different, primarily local, newspapers which allowed 
for triangulation between outlets with different political standpoints. This step was followed by a manual in-depth screening of the 
resulting list of newspaper articles, with the main author reading every article and removing the ones that had no relevance for the 
case2. This resulted in a set of 354 articles that constituted the basis for the STCA. The analysis then aimed to trace transformative 
potentials and regional discourse dynamics as they unfolded throughout three distinct periods (see Section 4). 

This analysis of discursive dynamics was combined with information from 10 semi-structured expert interviews. This step aimed at 
providing contextual explanations for the shifts observed between phases of development, additional insights with regards to trans-
formative potentials, and to map (behind-the-scenes) substantive system reconfiguration activities by regime actors that are typically 
not covered in newspaper articles. This step was further complemented by triangulating with the quite extensive secondary (grey) 
literature concerned with the history of desalination in the San Diego region (see Section 3.3 and Appendix 1). 

3.2. Socio-technical configuration analysis (STCA) 

The application of STCA in this paper involves a two-mode network analysis of the advocacy coalitions that emerged around 
legitimizing and de-legitimizing storylines related to desalination technologies. The first mode are actors that use specific storylines in 
newspapers, and the second mode are key arguments and rationalities they use in their statements. We anticipated six storylines which 
we deduced from the literature on the Carlsbad case and the wider literature on water technology discourses in California, namely a 
‘legitimizing’ and ‘de-legitimizing’ storyline respectively around desalination, large-scale wastewater reuse, and onsite water reuse 
technologies (Binz et al., 2016a; Hacker and Binz, 2021a). Two additional storylines were classified inductively after test-coding an 
initial sample of the database, namely a legitimizing and a de-legitimizing storyline around water conservation efforts (see Table 2 for a 
list of all coded storylines). Fig. 2 exemplifies how we moved from coding statements in Nvivo to deriving two-mode networks of actors 
and storylines for further analysis in R and visualization in Visone software (Baur, 2008). 

These two-mode networks were consequently projected into one-mode actor congruence networks, revealing advocacy coalitions 
around specific storylines (Leifeld, 2013). In actor congruence networks, two actors are connected if they have used the same storyline 
during a specific period. Thus, their linkage is based on ideational congruence. To ensure that individual actors who repeatedly use the 
same storylines in different newspaper articles do not inflate congruence among actors, we remove duplicate codes within each period, 

Table 2 
Coded storylines.  

Storyline Description Relationship with global regime Prevalence in the 
discourse 

Legitimizing desalination Positive statements about desalination technology and its 
implementation in San Diego. 

In line with global regime rationalities High 

De-legitimizing 
desalination 

Negative statements about desalination technology and its 
implementation in San Diego. 

No inherent relationship (depends on 
alternatives advocated) 

High 

Legitimizing wastewater 
recycling 

Positive statements about large-scale wastewater recycling. In line with global regime rationalities High 

De-legitimizing 
wastewater recycling 

Negative statements about large-scale wastewater 
recycling. 

No inherent relationship (depends on 
alternatives advocated) 

Very low 

Legitimizing conservation Positive statements about conservation as a response to 
water issues. 

Breaking with global regime rationalities Medium 

De-legitimizing 
conservation 

Negative statements about conservation as a response to 
water issues. 

No inherent relationship (depends on 
alternatives advocated) 

Non-existent 

Legitimizing on-site 
solutions 

Positive statements about on-site water solutions (e.g. on- 
site sanitation, water reuse). 

Breaking with global regime rationalities Very low 

De-legitimizing on-site 
solutions 

Negative statements about on-site water solutions (e.g. on- 
site sanitation, water reuse). 

No inherent relationship (depends on 
alternatives advocated) 

Non-existent 

Source: own table. 

1 The search strings used were “desalination” and “water AND recycling OR reuse” respectively.  
2 First, we reviewed the newspaper outlets to ensure a basic editorial quality of the articles included in the dataset. Second, as a result of the broad 

search string, some articles had no relevance for the case. For example, the search string captured articles that discussed potential water 
contamination at a material recycling plant, captured by “water AND recycling”. These articles were removed from the dataset. 
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by counting any actor-storyline association only once per period investigated. The resulting networks are unweighted, meaning any 
link carries the weight of 1. Hence, in the actor-networks, actors are linked if they share at least one storyline. In the network visu-
alizations, we deploy a stress-minization layout algorithm (Brandes and Pich, 2009) to make clusters of actors easily detectable 
visually. We further follow a recent example by Markard et al., (2021) and color all linkages that reflect congruence based on a unique 
storyline, facilitating the visual identification of advocacy coalition clusters. Eventually, we calculated the network density, which is 
defined by the share of all possible links that are actually present in the graph vs. the theoretically possible maximum number of links 
(Wasserman and Faust, 1994). Network density here indicates the coherence (relatively high density) or conflictuality (relatively low 
density) of the overall discourse during different time periods. 

3.3. Interviews and qualitative content analysis 

In order to zoom in on the non-discursive strategic agency (substantive system reconfiguration activities), we complemented the 
STCA with 10 semi-structured in-depth interviews, which lasted between 45 and 90 minutes and were conducted during January- 
August 2021, using video conferencing software. Based on the STCA results, we identified the actors that were involved in the 
most important discursive shifts and selected them for a first set of interviews. These interviews allowed us to analyse the substantive 
activities that could provide additional explanations to the observed discursive shifts. Additional interview partners were identified 
through snowball sampling (Valentine, 2005) (see Appendix 2 for an anonymised list of interviewees). 

We coded the material based on an inductive coding scheme, identifying substantive system reconfiguration activities and out-
comes for each of the three development phases. This also served to identify the division and distinct characteristics of three phases in 
our analysis. We then re-coded the material by using categories established in the STCA. This allowed us to link strategic agency 
identified in the first step, to the storylines revealed by the STCA. 

4. Results: how the global urban water regime was reproduced in the San Diego region 

The state of California is regularly struck by droughts and the San Diego region is particularly vulnerable to supply shortages. The 
San Diego region has no groundwater aquifers and has historically relied on ‘water imports’ as the primary source of water. At the 
beginning of the 1990s, 95% of water used in San Diego was imported from the Colorado River and northern California, through 
agreements between San Diego County Water Authority (SDCWA) and the Metropolitan Water Districts (MWD), a regional wholesaler 
of water for Southern California. In 1991, when local water agencies, after five years of drought, had started to exhaust local supplies 
and demanded increased water imports, the MWD was forced to cut deliveries by a third (SDCWA, 2021). At this point, the region’s 
over-reliance on a single water source (MWD imports) was revealed as a key regime failure, which put pressure on regional water 
providers to find ways for tapping into new water sources. In 1999, initial plans for combating water scarcity with a large-scale, 

Fig. 2. STCA coding and network projections. Source: own figure.  
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centralized water recycling plant failed spectacularly in an outcry of organized public opposition (Binz et al., 2016a). Water transfers 
and centralized recycling thus both showed clear limitations when it came to addressing regional water issues. 

In the remainder, we focus on three periods before (2000-2007), during (2008-2010) and after (2011-2015) a subsequent state- 
wide drought which led to a proclamation of emergency in California and to significant public attention on water related issues. 
This gave rise to a ‘critical discursive moment’ with intense debates in regional media outlets (Fig. 3). 

During 2000-2010, landscape pressures from recurring droughts combined with broadly discussed regime failures, triggered 
regional actors to explore alternative water sources. This caused intense public contestation between different actors and a general 
sense of urgency around exploring additional water supply options such as desalination, wastewater recycling, as well as efforts to 
conserve and save water. In addition, even though regional niches were largely absent, niche dynamics playing out in other parts of the 
state of California added to the transformative pressure in the San Diego region. Other cities like San Francisco started experimenting 
with onsite non-potable water reuse schemes and major think tanks and environmental activists strongly promoted ‘soft-path’ solu-
tions focused on nature-based solutions and water conservation measures (Hacker and Binz, 2021b; Gleick, 2003). Some key change 

Fig. 3. Drought conditions in San Diego County 2000-2015 and number of newspaper articles in the dataset (per year). Drought values indicate the 
percent of area falling under the U.S. Drought Monitor Categories for severe and extreme drought respectively. Source: own graph based on data 
from National Drought Mitigation Center (2021) and our newspaper article dataset. 

Fig. 4. Water sources in San Diego. Source: adapted from SDCWA (2021).  
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agents like the Pacific Institute were also very active in the San Diego region in this early phase and major water agencies in California 
coined a new concept called ‘One Water’, which encouraged utilities to develop an integrative, broad portfolio of water sources, 
including conventional and more ‘soft-path’ solutions (Luthy et al., 2020). 

In the period between 2011 and 2015, landscape pressures faded somewhat, as the region entered a short period with relatively 
favourable water supply conditions. The supply diversification strategy of regional water agencies also started to bear fruit (Fig. 4), 
with new sources being added to the regional ‘water portfolio’, thus slightly reducing overall transformative pressures. One core 
element of this diversification strategy was the construction of a large-scale desalination plant in the city of Carlsbad, a city 
approximately 50 km north of San Diego. 

After 2015, when the region was hit by another severe drought, there was still no trace of an imminent transition in the region. On 
the contrary, we will argue that the introduction of desalination (and later centralized water recycling) in the region further 
entrenched the prevailing global regime logic, which locked out any other, potentially more transformative solutions. 

4.1. The Carlsbad desalination project 

Plans for building the Carlsbad desalination plant concretised at the beginning of the 2000s, when an external firm, Poseidon Water 
(a Stamford-based3 desalination project developer) entered the region. The company initially teamed up with local entities, most 
notably the City of Carlsbad, the City of Oceanside and SDCWA, who had previously explored the possibility of building regional or 
local desalination plants (Williams, 2018a). Poseidon entered the region with the idea of constructing a series of desalination plants 
co-located with existing power plants along the Californian coast. Drawing on previous experience from a desalination project in 
Tampa Bay during the 1990s, the company signed contracts with a large number of coastal power plants in Southern California, 
securing exclusive access to their pre-existing water intake and outfall infrastructures (Williams, 2018a). Their ambitious plans 
immediately triggered intense and organized opposition by environmentalists and other advocacy groups, who highlighted complex 
environmental issues with desalination. Parts of this regional resistance included public campaigning activities, and parts were 
concerned with legal appeals and litigations. In total, at least 14 appeals and litigations were brought against the project, making it one 
of the most contested in the history of desalination (Williams, 2018b). 

At the height of intensity in the public discourse, during the drought period of 2008-2010, it became increasingly obvious that the 
attempts by environmentalists and other desalination opponents to stop the Carlsbad plant would not prevail. The two most important 
permits, the discharge permit issued by the Regional Water Quality Control Board and the coastal development permit issued by the 
California Coastal Commission, were both approved in 2009. In 2010, the SDCWA signed a water purchasing agreement with 
Poseidon, essentially giving them green light to start construction. Much of the contestation taking place in the permitting arena was 
thus fading, and discussions about desalination and the Carlsbad plant significantly calmed down and shifted to financial aspects, 
followed by a general decline in local media coverage after 2013 (Fig. 3). Regional change agents subsequently shifted their efforts 
away from contending desalination toward promoting alternatives to desalination, in particular large-scale wastewater recycling. 

Overall, the developments in San Diego in the period from 2000 to 2015 illustrate that significant transformation pressures existed 
in the region, in terms of landscape pressures, regime failures and niche dynamics emanating from other places in California. Yet, the 
regional transformation potential was not captured by local change agents, but by regime actors who successfully navigated contested 
regional discourses and strategically incorporated a new regime technology that further entrenched the global regime in the region. In 
the next section, we will explain this outcome by tracing the interlinked discursive and substantive system reconfiguration dynamics 
throughout three development phases. 

4.2. Regime diffusion dynamics 

4.2.1. Phase 1 - Contestation: competing actor coalitions for and against desalination (2000–2007) 
The results of the STCA (Fig. 5) reveal that an immediate reaction to Poseidon’s plans was the formation of an opposing actor 

coalition that framed a storyline actively de-legitimizing desalination. The regional discourse in this first phase was split into two 
opposing camps, with one side (Poseidon and a selection of local water agencies) framing the idea positively, and the other (mostly 
environmental NGOs) mobilizing concepts that emphasized the negative aspects of desalination, such as being harmful to the marine 
environment, links to negative aspects of (economic) growth and being an expensive and unaffordable alternative to other (albeit largely 
unspecified) solutions. An actor coalition dominated by environmental NGOs such as local chapters of Sierra Club and the Surfrider 
Foundation, championed this anti-desalination storyline, but also other actors like the Coastal Commission, an important regulatory 
body, highlighted issues with the Carlsbad project in this early phase. 

On the supportive side, we identify two broad storylines which are both strongly aligned with prevailing regime rationalities 
favouring large-scale water infrastructure. One storyline was legitimizing desalination, framing it as a cost-effective and environmentally 

3 Poseidon Water has since moved their headquarters from Stamford (CA) to Boston (MA). 
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Fig. 5. Actor-network for 2000-2007. Size of nodes indicate the number of text fragments coded per actor (salience in discourse). Source: 
own figure. 
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friendly solution, while another one was concerned with legitimizing large-scale wastewater recycling by framing it as a way to free-up 
drinking water and as environmentally friendly. While there were occasional arguments raised against wastewater recycling by desali-
nation proponents, we do not observe strong contestation between these two storylines. Arguments related to on-site water reuse or 
other ‘soft-path’ solutions were in turn virtually absent from the discourse. Both desalination proponents and advocates of wastewater 
recycling were occasionally positively framing water conservation, but this appears as a rather marginal feature in the overall 
discourse. 

The main advocates of regime storylines in the period of 2000-2007 were public actors, primarily water agencies, who typically 
favoured either desalination or centralized wastewater recycling. The strong contestation of desalination in this first phase at the same 
time hints to a need for regime actors to engage in strategic agency to improve this solution’s legitimacy. The main actors legitimizing 
desalination included Poseidon, who were indiscriminately positive towards desalination, the City of Carlsbad, and a select number of 
local water agencies. During this first period, actor-links between the two regime-compatible storylines were limited primarily to 
SDCWA who framed wastewater recycling and desalination as complementary alternatives. Our interviews reveal that while SDCWA 
was positive toward desalination, they were ambivalent with regards to specific aspects of the Carlsbad project. The interviews with 
SDCWA make it clear that in this early phase, they were satisfied with the outcomes of their own, and Poseidon’s, environmental 
reviews. However, the agency was concerned about the financial risks of the particular project: 

“[...] there were a lot of discussions about the cost of the project, the terms of the contract, how water was going to be paid for, 
what the risk transfer provisions were, what risks we were taking on…” (Interview 6) 

This factor combined with organized local opposition ultimately led SDCWA to withdraw from negotiations with Poseidon in 2005. 
Our interviews stress how remarkable it was that Poseidon continued to pursue the Carlsbad project even after the initial failure to 
secure a water purchasing agreement with SDCWA. From the mid-2000s on, Poseidon took the whole development risk, including the 
risk of failure with regards to permitting and securing contracts with public agencies that were supposed to buy the desalinated water. 
This situation pushed Poseidon to also engage in more substantive system reconfiguration activities. One strategy that was highlighted 
by several interviewees was that Poseidon strategically hired regional and international consultants. Reportedly, Poseidon hired “just 
about everybody” (Interview 8, also 3, 4, 7) for various roles in the project planning phase. This included, for example, consultants for 
doing feasibility studies, environmental impact assessments and technology reviews. Interviews with desalination opponents reveal 
that they had issues when they tried to mobilize experts for activities intended to challenge the issuance of permits through litigations 
and appeals. One went so far as to say that: 

“We had a really hard time finding experts that hadn’t already signed a contract to do something with Poseidon, even very small little 
projects included [...] non-disclosure provisions, and they were prohibited from working with us” (Interview 5) 

This strategy had an indirect, albeit strong, impact on subsequent opportunity spaces for regional change agency. Above all, it 
became a crucial advantage for Poseidon when it came to subsequent lobbying and advocacy activities targeting local water agencies. 
Two interviewees, one opponent and one proponent of the Carlsbad project, both expressed that Poseidon managed to secure political 
support for their project with rather limited efforts, by targeting local politicians who were not used to corporate attention. For 
example, a representative of an environmental NGO, stated that: 

“[...] these water agencies are small enough, so they’re fairly easy to capture. I mean, you can capture them through a couple of election 
cycles with very limited money put into those elections. [...] You weren’t going to overcome that political foundation.” (Interview 5) 

4.2.2. Phase 2 – Obfuscation of the discourse and strategic lobbying (2008-2010) 
The outcomes of the above discursive and substantive system reconfiguration activities are exposed in the actor network of the 

subsequent period, which represents the height of public debates at the most decisive moment in the process (Fig. 6). 
With Poseidon successfully capturing local water agencies, local opposition groups losing crucial litigation processes and water 

agencies in California increasingly promoting a ‘water portfolio’ approach, the discourse in this phase got increasingly obfuscated as 
many actors no longer adhered to only one or two, but sometimes three or even four storylines in parallel. This obfuscation is visible in 
Fig. 6 but is also reflected in higher density measures of the overall network in the second period4. 

In this second phase, key actors, such as SDCWA, the City of Carlsbad and a number of local water agencies increasingly engaged in 
an, in their own words, more “balanced” discussion of pro’s and con’s with different water supply options. This is reflected in their 
central network position in Fig. 6, at the interface of different storylines. In addition, a number of local water agencies now changed 
their position, being simultaneously positive and negative to desalination and/or positive to wastewater recycling. The storyline 
legitimizing conservation moved to the fringes of the discourse and we also see that environmental NGO’s are no longer exclusively 
interested in de-legitimizing desalination. For example, the Surfrider Foundation and San Diego Coastkeeper now form a bridge be-
tween the storyline legitimizing centralized recycling and de-legitimizing desalination. 

4 Network density is an indicator of overall coherence/obfuscation of the regional discourse and a higher density value indicates an increase in 
discourse obfuscation. This value increased from 0,33 to 0,43 between phase 1 and 2, and decreased to 0,32 in phase 3. 

J. Miörner et al.                                                                                                                                                                                                        



Environmental Innovation and Societal Transitions 44 (2022) 29–47

41

Fig. 6. Actor network for 2008-2010. Size of nodes indicate the number of text fragments coded per actor (salience in discourse). Source: 
own figure. 
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To support this obfuscation of the previously highly polarized discourse, desalination proponents continued to push the idea that 
the region was in a water supply crisis, which required a move beyond “standard” solutions. Further, they argued – in line with other 
Californian water agencies – that the diversification of water supply should be a core strategy for dealing with the ongoing drought crisis. 
These concepts stood somewhat uncontested in the discourse, and were eventually repeated by both desalination proponents and 
opponents. In essence, regime actors brought forward “irrefutable” problem definitions by framing the ongoing drought as first and 
foremost a water supply crisis. The storyline legitimizing desalination was consequently built around the core idea that desalination is a 
cost-effective solution to secure future water supplies. This was combined with direct counter-arguments to the objections raised in the 
anti-desalination storyline, framing desalination as environmentally friendly and energy efficient. 

Our interviews reveal details about substantive system reconfiguration activities that accompanied (and were enabled by) this 
obfuscation of the discourse. For example, demand forecasting performed by consultants, hired by Poseidon and local water agencies, 
was an important mechanism for pushing supply-oriented perspectives and the need of developing a broadened regional water 
portfolio. Actors de-legitimizing desalination in the first phase were consequently pushed to adopt a position which acknowledged that 
landscape pressures and regional regime failures essentially related to a supply problem, which could only be solved through a 
diversification of water sources. This had an immense effect on the discursive strategies of desalination opponents throughout the 
remaining periods. Fig. 6 shows the close alignment that now emerged between the anti-desalination storyline and the storyline 
legitimizing wastewater recycling; from being largely disconnected in the first period, desalination opponents increasingly embraced 
large-scale wastewater recycling as their go-to alternative. 

Several interviewees highlighted the inability of regional change agents to push back on the overall problem definition as a key 
factor for why large-scale wastewater recycling became closely linked to the storyline de-legitimizing desalination. One interviewee 
from an environmental NGO stated that: 

“Well, we would have preferred smaller, more local scale [solutions] to avoid moving water such long distances. But when they were 
proposing these larger recycling plants in the city of San Diego, it was like, ‘that’s better than not doing it at all.’ So we supported that.” 
(Interview 8) 

When posed with framing of desalination as the future of water supply, desalination opponents now brought up the financial risks and 
high costs associated with desalination and juxtaposed the costs of desalination with the affordability of (large-scale) wastewater 
recycling. This also served desalination proponents well, as the core of the discourse increasingly revolved around desalination vis-à-vis 
other regime solutions, rather than the core issues with desalination per se or the introduction of alternative solutions building on 
radically different, demand-focused rationalities. 

The obfuscation of the regional discourse also proved supportive for Poseidon in pushing the Carlsbad project forward through 
substantive system reconfiguration activities. For example, they engaged in lobbying activities targeting key actors ranging from local 
unions to high-level politicians. Interviews with former employees of Poseidon, representatives of an environmental NGO, and a 
former representative of a local water agency, all detailed how Poseidon managed to capture the political power of the local con-
struction workers union through strategic lobbying efforts. Furthermore, some of our interviewees indicated that even the governor of 
California was pushed into supporting desalination by substantial behind-the-scene lobbying efforts. 

Another form of substantive system reconfiguration activities was supporting regulators in the permitting process. Our interviews 
highlight how Poseidon produced executive reports of technical studies performed by public actors throughout the permitting process. 
They also offered to fund staff hours so that regulators had the necessary resources to process the information provided to them by the 
company. One consultant working with Poseidon at the time expressed that: 

“We [Poseidon] realized that not only do we have to produce the technical information, we have to digest it for them, because they really 
just don’t have the depth or time [...] to do it. And Poseidon in some cases said, ‘Well, tell us how much staff time you need, and we will 
fund it for you.’” (Interview 7) 

By the end of this development phase, Poseidon had secured the necessary permits for the project. SDCWA thus decided to resume 
negotiations about a water purchasing agreement. They did so after having explored opportunities to develop a desalination plant on 
their own, which proved impossible due to the monopoly-like conditions that Poseidon had created through a series of exclusive co- 
location contracts with coastal power plants (Interview 6). 

4.2.3. Phase 3 – Entrenchment (2011-2015) 
Once the decision to construct the Carlsbad project had been taken, the STCA shows an increasing entrenchment of regime so-

lutions, combined with a strong decline of contested discursive activities. Looking at the network in Fig. 7, a major difference to prior 
phases is that the number of actors concerned with legitimizing desalination is substantially reduced, indicating that the affair lost 
salience in public discourse. A few select actors were still very active in the discourse, primarily Poseidon and SDCWA, and focused 
their framings on financial and societal aspects. For example, to counteract further organized opposition, desalination was framed as 
financially viable and as such not posing financial risks for society. Individual politicians also became increasingly involved in the coa-
lition legitimizing desalination, discussing financial aspects as well as positively framing the possibility of future desalination plants. 

Actors de-legitimizing desalination continued retracting their position from the front of contestation and further blended with the 
water recycling storyline. Through interviews, we find that opponents of desalination had become concerned with their public image 
and started to focus their efforts on presenting viable solutions to the (now established) water supply problem, rather than pursuing a 
more radical change agenda: 
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“I think there’s a lot of pressure to be ‘reasonable’ [...] and not just be opponents of everything. There’s a lot of groups that just oppose 
everything. I think [opponents of desalination] are trying to come across as reasonable.” (Interview 4) 

The advocacy coalition opposing desalination thus continued framing centralized water recycling as a viable alternative to desali-
nation, with its core actors (the Surfrider Foundation and Coast Law Group), moving to the interface between the storylines legiti-
mizing wastewater recycling and de-legitimizing desalination. Desalination opponents seem to have embraced large-scale wastewater 
recycling as ‘the’ alternative to desalination and critique against desalination has been converted into arguments for water recycling, 
with the construction of desalination plants increasingly taken as a matter-of-fact. 

Conservation, in turn, moved from being scattered around the discourse in the first period, to be reduced to ‘wishful thinking’ 
during the second period, to a more salient fringe discourse in the third phase. Our results indicate that conservation is now being seen 
again as a viable ‘third way’ (or complement) to supply-oriented regime solutions. The conservation storyline is also associated with a 
dedicated advocacy coalition, consisting mainly of local water authorities that have successfully implemented conservation programs 
and use these as illustrative examples in the regional discourse. 

Overall, at the end of this last phase, regime actors seem to have managed to capture and reframe the regional discourse in a way 
that it ‘closed’ out potential transition trajectories. For example, in relation to the potential of on-site recycling, one desalination 
opponent expressed that they were unable to shape the regional discourse in a way that more radical trajectories became conceivable: 

“[on-site water recycling] wasn’t on the table. […] Opportunities to support something like that never really came up. And still haven’t.” 
(Interview 8) 

Fig. 7. Actor network for 2011-2015. Size of nodes indicate the number of text fragments coded per actor (salience in discourse). Source: 
own figure. 
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Regime actors had thus successfully narrowed down the regional discourse to reinforce established regime trajectories at the 
expense of the legitimacy of more transformative solutions. Despite landscape pressures, regime failures and niche dynamics in 
neighbouring places, the story of the San Diego region is thus not one of a structural transformation, but one of regime actors exploiting 
transformative opportunities to further entrench the global regime rationality locally. Poseidon as an external regime actor (with the 
support of local water agencies) successfully navigated and influenced the regional discourse in a way that resulting water issues were 
framed as essentially a problem of water supply, which can be solved through diversifying the regional portfolio of centralized water 
solutions. With desalination being successfully institutionalized as a key water diversification route, the directionality of the regional 
water system got locked-in to dominant global regime solutions for decades to come. 

5. Conclusions 

In this paper, we set out to investigate how (global) regime rationalities are diffused and reproduced across geographical contexts. 
We identified factors that shape the transformative potential in a given region and asked the question of how actors may strategically 
diffuse and implement regime solutions through combinations of discursive and substantive system reconfiguration activities. 

Our findings show that in the diffusion process of desalination into the San Diego region, regime actors focused their discursive 
system reconfiguration activities on pushing storylines that could be agreed upon by a large number of regional actors, which 
obfuscated the clear boundaries between regime-compatible and transformative socio-technical configurations and their guiding ra-
tionalities. From being centered on the axis of ‘for or against’ desalination during the early period of our analysis, the regional 
discourse came to revolve around creating a ‘portfolio’ of different technologies with the same guiding rationality (desalination and 
large-scale wastewater recycling) with no advocacy coalition bringing forward transformative alternatives (e.g. on-site water reuse or 
water conservation). These discursive activities were complemented by substantive activities targeting a direct reconfiguration of 
socio-technical system elements in the region, through for example lobbying efforts, strategic deployment of consultants, political 
work and ultimately the construction of the Carlsbad desalination plant. Our findings thus illustrate how substantive system recon-
figuration activities co-evolve with regional discursive dynamics, and that change agents cannot go directly against the prevailing 
regional discourse. 

Our study is among the first ones to explore the spatial diffusion of global regime dynamics and the mechanisms through which 
global regime solutions are replicated even in regional contexts that feature considerable transformative potentials. This continuous 
diffusion of regime rationalities into ever new regional contexts can be seen as a form of ‘regime resistance’ that has largely been 
neglected in transition studies. Correspondingly, ‘shielding’ a region from global regime pressures may be an important policy strategy 
that has been overlooked in the literature. The spatialized regime perspective and methodological approach brought forward in this 
paper thus comes with several opportunities to improve our understanding of regime reproduction in space, which might inform policy 
makers and transition scholars alike and lead to highly promising avenues for future research. 

First, our results confirm recent studies (Geels, 2014; Fuenfschilling and Truffer, 2016; Markard et al., 2021) in demonstrating that 
transformative pressures may serve not only the interests of change agents, but also of regime actors, which can exploit them for 
further reifying global regime logics. Future studies could be designed to illuminate under which conditions transformative potentials 
can be exploited by niche or regime actors, respectively, and zoom in on the potential discursive contestation that may emerge when, in 
contrast to the case in this paper, one or several niche experiments exist in the focal region. We expect the existence of regional niche 
experiments that have already been institutionalized to a certain degree to be a key limiting factor for the ability for regime actors to 
exploit transformative potentials. The case of the Bay Area may provide an interesting counterfactual example here. This region started 
experimenting with transformative system alternatives (on-site water reuse) already in the mid-2000s, and indeed induced a transition 
trajectory that looks very different from the on in the San Diego region (Hacker and Binz, 2021a). Elucidating how cultural pre-
conditions (apart from the presence of regional niches) influence transition trajectories would be another highly interesting avenue of 
future research here. 

Second, our case study vividly exposes how potential change agents may be steered towards solutions that are in line with the 
prevailing global regime. This type of, predominantly discursive, ‘niche capture’ by regime actors may be a key explanation for why 
radical departures from established regime trajectories fail to materialize despite transformative pressures. Regional change agents 
may get driven to react to regime actors’ diffusion strategies by aligning with solutions that appear intuitively transformative, such as 
centralized large-scale wastewater recycling, but which actually reify the underlying regime logics in the long term, making truly 
transformative change even harder to achieve. Future studies should be concerned with finding ways to disentangle emerging socio- 
technical configurations inherent transformative, or ‘conservative’, potentials. 

Third, we have contributed to an ongoing epistemological and methodological shift in transition studies, which is employing a new 
generation of semi-quantitative methodologies for tracking socio-technical reconfiguration dynamics in space and time (Rosenbloom 
et al., 2016; Yuana et al., 2020; Heiberg et al., 2020; Heiberg and Truffer, 2021). The STCA method applied here represents a key 
contribution to the institutional (Fuenfschilling, 2019) and discursive (Rosenbloom et al., 2016; Simoens et al., 2022) turns in tran-
sition studies, as it offers a more standardized and replicable approach for tracing transition dynamics in general, and regime diffusion 
in particular. The specific combination of STCA and qualitative expert interviews was employed for the first time here and proved very 
effective for exploring the interface of discursive dynamics with substantive forms of system reconfiguration. This approach also opens 
for a configurational perspective on agency in transition studies, which could be further substantiated by systematically 
cross-comparing cases set in different geographical and sectoral contexts. Ultimately, this approach could lead to new ways of 
theorizing ideal-type transition trajectories and their key enabling factors. 

Last but not least, due to the nature of a single case study, we do not claim statistical generalizability for our results, but rather 
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maintain that the presented framework and methodological approach are analytically generalizable to other studies. The case of 
desalination in the San Diego region was selected as an extreme case to study regime diffusion in a context with particularly strong 
transformation pressures. Future studies will have to test the results’ replicability in other regional contexts with weaker/different 
transformative pressures. Furthermore, the water sector arguably features a particularly strong global regime with a strong impetus for 
regime diffusion across geographic contexts (see Miörner et al., 2021). Future research should accordingly study regime dynamics also 
in other sectors, which are characterised by weaker/different global regime configurations. If applied properly, our approach could 
inspire a very generative research agenda on the spatial dynamics around regime reproduction and diffusion. 
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