Voit and Rhoden Discover Sustainability

(2026) 7:1266 Discover Sustainability

https://doi.org/10.1007/543621-026-04223-4

RESEARCH Open Access

Economic narratives of the energy transition

Check for
updates

in university-industry learning spaces

Ann-Katrin Voit" and Imke Rhoden?**

*Correspondence:

Imke Rhoden
irhoden@fz-juelich.de

'FOM Hochschule fir Oekonomie
und Management, Leimkugelstral3e
6,45141 Essen, Germany

2Jiilich Systems Analysis, Institute

of Climate and Energy Systems,
Forschungszentrum Jilich GmbH,
Wilhelm-Johnen-Str, 52425 Julich,
Germany

*Chair of Environmental and
Resource Economics, TU
Bergakademie Freiberg, Schlofplatz
1,09596 Freiberg, Germany

@ Discover

Abstract

Economic narratives are central to how organizations interpret the opportunities,
risks, and distributional consequences of the energy transition. While existing research
highlights the coordinating and sense-making functions of these narratives, the
processes through which they emerge in cross-sectoral settings remain insufficiently
understood. This study examines how economic narratives of the energy transition
are formed at the intersection of scientific expertise and corporate practice.
Interactions between universities and companies constitute distinct interpretive
spaces where problem framings, expectations, and evaluative criteria are jointly
negotiated. To illustrate this, a corpus of 366 cross-sectoral project objectives using
Latent Dirichlet Allocation topic modeling is analyzed. The findings reveal seven
distinct narrative clusters that function as a shared interpretive infrastructure. The
analysis demonstrates how mechanisms of selective mobilization, causal construction,
and agency attribution allow actors to stitch together narrative elements into
broader narratives and condensed storylines. These co-created narratives do not
merely exchange knowledge; they structure sustainability learning by providing
shared cognitive reference points that persist even when interests do not fully align.
However, the findings also reveal a semantic capture, where diverse actors borrow
transition vocabulary to frame disparate strategic goals. The paper concludes by
outlining implications for SDG-oriented collaborative learning formats. It emphasizes
that recognizing the constitutive role of narratives and storylines is essential for
navigating the complex sociotechnical pathways of the energy transition.

Keywords Sustainability transitions, Co-creation, Economic narratives, Sense-making,
University—industry collaboration, Latent Dirichlet allocation, Interpretive infrastructure

1 Introduction

Technological roadmaps, regulatory targets, and discussions about cost curves have long
dominated the debate on the energy transition. Yet, when observing how organizations
navigate the transition, one encounters something far less linear: a constant struggle to
interpret what the shift towards decarbonization means for their business models, rou-
tines, and future identities. It is in this interpretive work that economic narratives have
become unexpectedly influential. In the terminology used here, narratives are broader
economic sense-making structures, while storylines are their condensed and portable
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formulations. Such storylines, sometimes hopeful, sometimes defensive, help organiza-
tions impose order on an otherwise confusing field. In practice, these narratives often
travel more quickly than formal strategies, subtly shaping how managers talk about risks,
justify investment decisions, or explain uncertainties to their teams [1].

While literature has made considerable progress in conceptualizing narratives as
sense-making devices [2, 3], less attention has been paid to the places in which such nar-
ratives take shape. Some transition and management debates implicitly privilege policy
targets, market signals, cost curves, or technological roadmaps as the main drivers of
organizational interpretation. The argument is that such signals do not automatically
generate narratives; rather, they become meaningful through situated interactions and
interpretive practices. University—industry collaborations, be they research projects,
executive programs, innovation labs, or policy-oriented partnerships, have become
particularly interesting in this respect. They bring together people who do not usually
share the same language, incentives, or time horizons, and who must nonetheless agree
on how to interpret the transition. Conversations in these settings are rarely neat. They
involve partial misunderstandings, disciplinary blind spots, strategic positioning, and
moments of genuine curiosity. In Hajer’s terms, such settings can produce a “commu-
nicative miracle”: actors may coordinate around shared storylines without necessarily
sharing identical assumptions [4]. Precisely because of this heterogeneity, such arenas
generate narrative elements, including metaphors, problem framings, causal claims,
evaluative criteria, and attributions of agency, that would not emerge within organiza-
tions alone [4, 5].

This paper argues that these cross-sectoral encounters function as co-creative inter-
pretive spaces in which economic narratives of the energy transition are assembled,
refined, and stabilized. Although co-creation is typically discussed in relation to inno-
vation processes, its narrative dimension, how it facilitates the weaving together of
evidence, expectations, and normative commitments, has not been systematically
examined. Drawing on interpretive policy analysis, sociotechnical transition studies,
and organizational learning theory, a framework will be developed to explain how such
spaces shape three aspects of narrative dynamics: formation, stabilization, and integra-
tion into sustainability learning. First, it will be shown why economic narratives cannot
be understood without examining the interactions through which they are produced.
Second, mechanisms that structure the co-creative construction of narratives in univer-
sity—industry settings will be identified. Third, it will illustrate these dynamics through
a brief vignette centered on the widely disseminated narrative of green competitiveness.
The goal is not to test hypotheses but to sharpen the conceptual vocabulary needed to
analyze narrative processes in sustainability transitions. Ultimately, understanding how
organizations jointly craft the stories that orient their actions is essential for designing
learning formats that support more ambitious, future-oriented forms of cooperation.

2 Theoretical background

2.1 Economic narratives as sense-making devices create interpretative approaches for
sustainability

For analytical clarity, the revised manuscript distinguishes five related but non-identical
terms. Following Hajer [4], discourse is understood as an ensemble of ideas, concepts,
and categories through which meaning is given to social and physical phenomena and
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which is produced and reproduced through identifiable practices. A narrative is used
here as the broader economic sense-making structure that links actors, problems, causal
assumptions, evaluative criteria, and possible futures. A storyline is a condensed, porta-
ble, and politically mobilizable formulation of such a narrative, often supported by meta-
phors or symbolic expressions. Metaphors are specific linguistic devices that condense
meaning. Narrative elements are smaller components from which narratives and story-
lines are assembled, including metaphors, problem framings, causal claims, evaluative
criteria, and attributions of agency.

The recent resurgence of interest in economic narratives is not accidental. The energy
transition, like other large-scale transformations, produces uncertainty faster than orga-
nizations can process it. In such situations, actors rely on narratives as broader inter-
pretive structures that link problems, causes, actors, and possible futures. Storylines,
by contrast, are understood in Hajer’s sense as condensed forms of narratives in which
metaphors and symbolic expressions allow actors to communicate across differences
[4]. The notion of fictional expectations captures that organizations anticipate the future
by weaving fragments of data, professional judgment, and normative assumptions into
future-oriented narratives [2]. These narratives rarely aim for empirical precision, but
they provide coherent plots that render complex dynamics actionable. In the field of
energy transition, the viral quality of economic narratives explains why certain story-
lines achieve dominance well before evidence is conclusive. Narratives are constructed
through encounters, not merely aggregated from individual beliefs. This understand-
ing follows a social-constructivist view of discourse: language is not treated as a neu-
tral transmitter of pre-existing meanings, but as constitutive of how transition problems,
responsibilities, and future pathways become intelligible. They crystallize in conversa-
tions where actors bring different evaluative criteria, different readings of policy signals,
and different stakes. In this sense, economic narratives are artifacts shaped by organiza-
tional interests, professional cultures, and broader socio-political discourses. Treating
them as sense-making devices, therefore, requires an understanding of the social set-
tings in which sense-making takes place [3, 4].

Interpretive work has long played an important, if sometimes underestimated, role in
how environmental problems are handled. Analysis of ecological discourse makes this
particularly clear: policy debates rarely proceed as neat exchanges of evidence but rely
on shared storylines that help actors navigate fragmented knowledge and institutional
complexity. Hajer’s discourse analysis is central here because it defines discourse as an
ensemble of ideas, concepts, and categories through which meaning is given to social
and physical phenomena and which is produced and reproduced through identifiable
practices [4]. Similar observations on environmental discourses can be found in Dryzek
[6]. Fischer [7] highlights that deliberative practices shape not only decisions but the cat-
egories through which issues become intelligible. Sustainability debates often stabilize a
vocabulary whose meaning appears self-evident only in hindsight. Governance arrange-
ments cannot be understood independently of the discursive frames that sustain them
[8].

Transition research arrives at similar conclusions from a different angle. Geels [9]
places cultural meaning-making at the center of the multi-level perspective, showing
that transitions advance not merely through technological breakthroughs but through
institutionalized imaginaries of viable futures, a point elaborated through the concept of
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sociotechnical imaginaries [10, 11]. Transitions involve competing discourses that shape
regulatory trajectories long before concrete policy decisions are made [12, 13]. Collabo-
rations between universities and companies are not neutral information exchanges. They
combine models, routines, and experiences that rarely align, leading to discussions that
switch between technical and normative questions. Boundary organizations are institu-
tional arrangements that mediate between science, policy, and practice by creating are-
nas, tools, or routines for knowledge exchange and translation. They show that hybrid
spaces develop unique interpretive practices. The interpretive literature explains why
these arenas foster narrative creation: the energy transition is shaped not just by tools
and incentives, but by shared narratives and storylines that give those tools meaning
[14].

2.2 Co-creation and inter-organizational sustainability learning

University—industry-government relations can be understood as dynamic systems in
which expectations are continuously adjusted, and problem definitions are negoti-
ated [15]. Subsequent studies show that these interactions increasingly produce hybrid
spaces where actors learn not only from each other but with each other [16, 17]. While
the broader co-creation literature extends this to social innovation and public service
delivery, the common emphasis remains on shared problem definition and iterative
alignment of meaning [18]. This is significant when distinguishing between incremental
adjustments and deeper reflection on the assumptions guiding behavior [19]. Co-cre-
ative settings, particularly when they involve actors with different vocabularies and pro-
fessional logics, tend to expose the limits of habitual sense-making. Learning emerges
from negotiated meaning rather than from formal instruction, underscoring the central-
ity of collective sense-making for strategic adaptation [20, 21].

What remains under-theorized is the narrative by-product of co-creation. Studies on
collaborative innovation [22] and transdisciplinary sustainability research [23] note that
participants often rely on narrative elements such as stories, metaphors, and simplified
causal chains to bridge disciplinary boundaries. Some of these elements correspond to
Hajer’s metaphors, while others include technical terms, project objectives, or evalua-
tive vocabularies that may not function as metaphors in a strict sense. These narrative
elements help actors articulate why specific pathways appear promising or risky. Over
time, recurring metaphors, shared terms, or implicit assumptions become part of a
shared repertoire that orients joint learning. In Hajer’s terms, actors may form discourse
coalitions when they coordinate around shared storylines without necessarily shar-
ing identical interests, epistemologies, or interpretations [4]. Organizational learning is
inseparable from the narratives through which actors make sense of complex environ-
ments [24].

From this perspective, narrative formation is a core part of co-creation, not just a by-
product. Organizations learn by absorbing information and refining their narratives
to interpret and justify actions. Shared narratives in inter-organizational learning net-
works are essential for coordination and long-term cooperation [25]. Co-creative univer-
sity—industry arenas therefore have the dual function of generating new knowledge and
simultaneously producing narrative structures to integrate this knowledge into broader

organizational learning processes.
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3 Conceptual framework: the co-creation of energy-transition narratives

3.1 Interaction arenas between universities and companies

The spaces in which universities and companies collaborate tend to be messier and more
plural than typologies in policy documents suggest. They range from long-standing stra-
tegic partnerships to short-lived pilot projects, from EU-funded research consortia to
informal innovation workshops. What makes them analytically interesting is not their
formal architecture but the epistemic encounter they enable; an encounter that often
exposes and negotiates the differences between scientific reasoning, managerial judg-
ment, and policy expectations. This dynamic is central in the literature on boundary
work, which argues that hybrid arenas can generate distinct forms of knowledge that do
not neatly belong to either domain [26, 27].

A classic point of reference is the concept of boundary objects, which describes how
heterogeneous actors work together by relying on shared artifacts whose interpretive
flexibility accommodates divergent perspectives [5]. In university—industry collabora-
tions around the energy transition, such boundary objects may appear in the form of
technology roadmaps, scenario frameworks, sustainability metrics, or even experimen-
tal prototypes; all artifacts that facilitate cooperation without eliminating deeper epis-
temic tensions [14].

At the same time, these arenas resonate strongly with Mode 2 contexts in which
knowledge becomes socially distributed, application-oriented, and transdisciplinary
[28]. Many energy-transition partnerships bear exactly these characteristics: they are
problem-driven, embedded in real-world constraints, and require constant translation
work between different knowledge cultures. Transdisciplinarity scholars have argued
that such spaces often become negotiation zones for problem definitions, where actors
attempt to stabilize shared understandings of what the transition requires [23, 29].

A recurring feature of these arenas is the heterogeneity of knowledge inputs. Univer-
sities typically contribute long-term analytical models, conceptual frameworks from
transition theory [9, 30], or evidence on sociotechnical trends. Companies, in turn, con-
tribute localized operational insights, competitive pressures, financial considerations,
and regulatory intelligence. As Carlile [31] notes, knowledge boundaries become pro-
ductive only when actors are forced to articulate tacit assumptions, something these are-
nas frequently provoke.

Another characteristic is the future orientation of discussions. Whether participants
explicitly refer to sociotechnical imaginaries [11], transition pathways [32], or foresight
exercises [33], the shared act of “thinking into the future” creates a discursive space
where narrative fragments naturally emerge. Imagined futures, as Beckert [2] argues, do
not simply describe possibilities; they coordinate expectations. University—industry set-
tings thus become arenas in which actors test, contest, or refine the expectations that
later crystallize into economic narratives.

A third feature concerns the negotiation of evaluative criteria, a point widely empha-
sized in sustainability transitions governance [12, 34, 35]. Deciding what constitutes a
“promising” sustainability solution, lower carbon intensity, scalability, social legitimacy,
and profitability, is rarely straightforward. These evaluative criteria are not technical
givens but negotiated interpretations, often shaped through dialogue rather than data
alone. The governance literature suggests that such negotiations are central for under-
standing why certain narratives later stabilize, and others fade [13].
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Taken together, university—industry arenas function as incubators of narrative ele-
ments because they bring together epistemically diverse actors, produce future-oriented
deliberation, and require interpretive alignment around contested criteria. Importantly,
these arenas do not intentionally produce narratives. Instead, narratives form as a prag-
matic response to the need for shared orientation in situations where no single actor
possesses sufficient knowledge or authority to define the transition on their own. Such
narratives can also overlap, contradict, and coexist. Actors may mobilize the same
vocabulary, for example, “innovation’, “transition’, or “competitiveness’, while attaching
different meanings to it. These overlaps can enable collaboration, while contradictions

can generate productive friction and learning.

3.2 Mechanisms of narrative formation

Understanding how narratives take shape in university—industry interactions requires
attention to the mundane but consequential interpretive work that happens when het-
erogeneous actors try to make sense of the energy transition together. While this might
sound like a purely discursive task, studies in organizational sense-making [36, 37] and
collaborative innovation [22, 38] show that such processes rarely follow linear stages.
Instead, they unfold through iterative exchanges, misalignments, and provisional agree-
ments that gradually coalesce into shared storylines. In the context of sustainability
transitions, this narrative co-production is amplified by the uncertainty of technological
pathways and by the political nature of transition trajectories [12].

Four mechanisms are central here: Problem Framing and Re-Framing, Selective Mobi-
lization of Evidence, Construction of Causal Chains, and Attributions of Agency. These
mechanisms are not presented as a closed typology, but as a synthesis of interpretive
policy analysis, organizational sense-making, and sustainability transition research
[12, 24, 36, 37]. They unfold iteratively and reflexively, producing narrative elements
that gradually assemble into broader narratives. Storylines are then the condensed and
communicatively portable forms of these narratives. The mechanisms do not follow a
predefined order. Their interaction reflects the broader insight that sustainability tran-
sitions are not driven by information alone, but by shared interpretive infrastructures
[13, 24]. Co-creation arenas function as the spaces where these infrastructures are first
articulated.

Problem framing and re-framing

Narrative formation often starts with the struggle over how a situation is framed as
a problem in the first place. Research in interpretive policy analysis repeatedly shows
that problem definitions reflect underlying values and institutional positions [7, 39].
In collaborative arenas, these definitions often diverge sharply: universities may frame
the energy transition as a systemic reconfiguration of sociotechnical regimes [9, 30],
whereas companies often articulate the transition in more operational categories: reg-
ulatory exposure, technological uncertainty, or capital allocation constraints. As these
framings collide, actors are pushed into what Schon and Rein [39] call frame reflection.
This process does not dissolve differences but generates hybrid framings that become
the seedbed for narrative construction. Transition researchers describe similar dynamics
when actors negotiate shared transition pathways [32] or govern expectations around
emerging technologies [40].

Selective mobilization of evidence
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Narratives are built from evidence, but the meaning and strategic weight of evidence
are never fully neutral in collaborative settings. Particularly in sustainability transitions,
model projections, carbon budgets, market studies, and regulatory forecasts often point
in different directions. The point is not that evidence has no empirical basis, but that its
relevance, interpretation, and communicative use are shaped through language, institu-
tional interests, and evaluative criteria. Organizations, therefore, engage in a strategic
use of expertise: selecting, emphasizing, or downplaying evidence in ways that support
preferred interpretations [8]. In co-creation arenas, this becomes a collective filtering
process. Academic participants might bring cost curves, transition scenarios, and socio-
technical analyses. Practitioners contribute internal performance data, investor expecta-
tions, or customer insights. As transdisciplinary settings force such divergent evidentiary
standards into conversation, a necessary mutual adjustment of validity criteria is created
[23, 29]. Narrative formation emerges from this negotiated evidentiary landscape.

Construction of causal chains

Narratives gain persuasive power when they provide a coherent causal explanation of
how change unfolds, who or what drives the transition, which policy levers matter, and
how technological shifts translate into organizational consequences. In sustainability
transitions, causal reasoning is complicated by deep uncertainty and by the intertwining
of social, technological and political processes [10, 41]. Co-creative settings bring differ-
ent causal heuristics into play. Academics tend to rely on conceptual models (e.g., multi-
level perspective, innovation diffusion), whereas practitioners mobilize more situational
or experiential cause-and-effect logics. When these heuristics interact, causal chains are
revised, sometimes subtly, sometimes substantially. This resembles what Weick [36] calls
the enactment of meaning: actors discover causal structures through interaction rather
than deduction.

Attribution of agency

Attributing agency is a core narrative act. Whether the energy transition is seen as pol-
icy-led, market-driven, technology-pushed, or socially contested has significant implica-
tions for how organizations position themselves. Research on sociotechnical imaginaries
[11], future-oriented governance [42], and sustainability expectations [43] shows that
such attributions shape expectations long before concrete decisions are made. In univer-
sity—industry interactions, agency attribution becomes a negotiated affair. Companies
may emphasize market dynamics or regulatory pressures; academics may foreground
systemic lock-ins or the enabling role of innovation policy. Through dialogue, these
diverging emphases often congeal into a shared sense of who or what constitutes the
main driver of change. Such negotiated agency frames later harden into narrative ele-
ments that structure organizational decision-making.

3.3 Mechanisms of narrative stabilization
Narratives that arise in co-creative university—industry interactions do not automatically
endure; many remain tentative fragments that never travel beyond the meeting room.
What distinguishes the narratives that stick is not merely their cognitive appeal but the
degree to which they become embedded in organizational routines, tools, and expec-
tations. Research in organizational institutionalism [44], organizational memory [45],
and technological governance [46] suggests that stabilization hinges on processes that
sediment interpretations into structures that no longer require active negotiation. This
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stabilization also corresponds to Hajer’s distinction between structuration and institu-
tionalization: structuration occurs when actors increasingly draw on the same storylines
to make sense of a field, while institutionalization occurs when these storylines become
embedded in organizational routines, tools, and decision rules [4].

Embedding narratives in artifacts, tools, and methods

One of the most powerful ways narratives stabilize is by becoming embedded in arti-
facts that guide decision-making. The concept of boundary objects helps explain why
such embedding matters: artifacts travel across contexts more easily than abstract mean-
ings do [5]. When a narrative becomes inscribed in a scenario methodology, a Key Per-
formance Indicator framework, a technology readiness matrix, or a carbon accounting
tool, it gains a form of durability that does not depend on ongoing persuasion. In sus-
tainability transitions, this embedding often occurs through instruments used in joint
projects: life-cycle assessments, decarbonization roadmaps, transition scenarios, or
scoring models for innovation portfolios. These tools do not simply apply narratives.
They codify assumptions about system boundaries, causal importance, and desirable
outcomes [47, 48]. Once a narrative is translated into a methodological template, chal-
lenging it requires more than a new argument; it requires revising the artifact itself,
which is institutionally and politically more difficult.

Social reinforcement and resonance

Narratives stabilize when they resonate with organizational experience or normative
expectations. Weick [36] argues that plausibility matters more than accuracy in sense-
making, and this insight carries through strongly in co-creative collaboration. Narrative
elements that echo existing organizational stories, about competitiveness, innovation,
resilience, or risk, encounter less resistance and are more likely to be repeated. Mait-
lis and Lawrence [49] show that narratives gain organizational salience when retold
by actors with authority: project leads, senior managers, and university researchers
with epistemic legitimacy. In university—industry settings, these actors often circulate
between workshops, internal presentations, and public events. Through this circulation,
a narrative gains layering: it picks up examples, metaphors, and partial justifications
that gradually thicken its credibility. Over time, the narrative becomes a “traveling idea”:
recognizable, adaptable, and increasingly taken for granted [50]. Empirically, this can
be observed in how certain energy-transition narratives: green competitiveness, hydro-
gen as strategic backbone, digitalization-driven efficiency, circular materials as license
to operate, echo across sectors, even when the underlying empirical basis remains con-
tested. Resonance, therefore, functions less as a reflection of truth and more as an align-
ment of institutional experience.

Organizational anchoring and institutionalization

The third stabilization mechanism is organizational anchoring, the integration of
narratives into decision rules, strategy documents, roles, and institutional expecta-
tions. Institutional theory [44, 51] shows that ideas harden into institutions once they
are embedded in formal structures or linked to organizational legitimacy. In the con-
text of sustainability transitions, narratives often transform into strategic priorities
(“electrification-first,” “hydrogen leadership”), capability frameworks (e.g., “green skills”
requirements), governance structures (ESG committees, innovation boards), perfor-
mance metrics (carbon intensity, circularity scores), and investment criteria (internal

carbon pricing, innovation risk weighting). Once a narrative underpins such structures,
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it becomes part of organizational memory [45], a background assumption that shapes
action even when individuals who co-created it leave the organization. Moreover, when
the same narrative becomes anchored on both sides of a collaboration, in a university’s
research agenda and a company’s strategic documents, it gains a cross-institutional sta-
bility that is difficult to reverse.

This anchoring can also be read through the lens of transition governance. Expecta-
tions solidify when institutionalized in transition management cycles [34]; policy mixes
reinforce consistent interpretive frames [13]; sociotechnical regimes stabilize through
the alignment of cultural meanings and institutional practices [46]. In the vocabulary
of Hajer [4], this movement from repeated use to organizational embedding marks the
shift from discourse structuration to discourse institutionalization. Narrative anchoring
is thus part of a broader dynamic in which interpretive structures become governance
resources.

Figure 1 illustrates the comprehensive framework in which university—industry arenas
produce learning outcomes for sustainability. Each step has its own reinforcing setup,
and each successively contributes to institutional anchoring.

3.4 Narratives as drivers of sustainability learning
If co-created narratives take shape and stabilize through the mechanisms described
above, the next question is what they actually do once they begin circulating within and
across organizations. Much of the organizational learning literature, from the classic dis-
tinction between single- and double-loop learning [19] to more recent work on interpre-
tive learning [24], suggests that learning is rarely a matter of information transfer alone.
Instead, learning depends on the interpretive scaffolding through which actors under-
stand what counts as a problem, which solutions are plausible, and what kinds of orga-
nizational adjustments are legitimate. Narratives provide exactly this scaffolding and
influence sustainability learning in at least three interconnected ways, though in practice
these dimensions tend to blur rather than unfold neatly in sequence.

Narratives direct organizational attention

Attention is not a neutral capacity; it is shaped by the cognitive frames that tell actors
what is worth noticing and what can be ignored. An attention-based view argues that

/ Agency Evaluative \
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el formatlon constructionlz> direction stabilization action
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Fig. 1 Overview of narrative formation and anchoring
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organizations do not react to the environment per se, but to the environment as they
interpret it [52]. In the energy transition, co-created narratives function as selec-
tive attention structures. They spotlight certain elements (e.g., innovation opportuni-
ties, geopolitical vulnerabilities, supply-chain carbon exposure) while rendering others
peripheral. For instance, consider how the story of green competitiveness shifts the
view of sustainability from merely a compliance matter to a crucial driver of innovation.
Companies exposed to this narrative may prioritize R&D investments, partnerships, and
skill development in ways that would be unlikely under a risk-dominant or cost-burden
narrative. Likewise, universities that adopt narratives emphasizing societal legitimacy
or just transition concerns may shift learning formats toward reflexive, participatory, or
problem-based approaches. In this sense, narratives are not passive reflections of reality;
they shape the horizon of what organizations pay attention to.

Narratives establish evaluative criteria and learning standards

Learning in sustainability contexts requires evaluation; deciding which ideas, proj-
ects, or technologies are promising and which are not. Yet evaluative criteria are highly
contested: what counts as “impact,” “viability,” or “responsibility” can vary widely across
actors. Narratives provide a provisional answer by embedding evaluative standards into
their causal and normative structure [53, 54].

For instance, if a narrative frames hydrogen as a “strategic industrial backbone,” then
learning processes will prioritize capability-building, infrastructure readiness, and long-
term competitiveness. If a narrative emphasizes social acceptance or justice, organiza-
tions integrate considerations of legitimacy, equity, or stakeholder involvement into their
learning frameworks. This echoes insights from the policy-learning literature [55], which
argues that learning depends on interpretive filters that define what counts as valid evi-
dence or successful adaptation. Narratives thus act as normative engines: they tell orga-
nizations not only what is happening but what ought to matter.

Narratives structure legitimate organizational action

While attention and evaluation shape how organizations learn, narratives also define
the boundaries of legitimate action. They justify certain strategic moves while render-
ing alternatives improbable or even unthinkable. This links to research on performativ-
ity [47, 48], which shows that ideas can shape markets and organizational practices by
prescribing what “makes sense” within a given frame. In sustainability transitions, this
often becomes visible in narratives that legitimize early adoption of emerging technolo-
gies (first-mover advantages in green markets), justify investments that lack short-term
returns (transition leadership), or normalize particular governance structures (cross-
sector partnerships as prerequisites for system change). On the flip side, narratives
can narrow organizational imagination. A dominant narrative about electrification, for
example, can overshadow deliberations about alternative thermal pathways or decentral-
ized models, a dynamic transition scholars frequently warn against [35, 56]. Thus, narra-
tives do not merely reflect organizational learning; they configure the scope of possible
learning trajectories.

Narratives as cognitive infrastructures

Taken together, these mechanisms suggest that co-created narratives function as what
some authors call cognitive infrastructures [57]. Interpretive structures persist long
enough to influence strategies, competencies, and institutional routines. They guide how
organizations perceive risks, define responsibilities, and imagine their own role in the
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transition. Crucially, these infrastructures are rarely designed intentionally. They emerge,
stabilize, and then recede into the background, where they continue to guide action pre-
cisely because they are no longer questioned. If sustainability learning is understood in
this broader sense, as the reconfiguration of interpretive capacities and organizational
practices, then narratives become central. They do not replace technical expertise or for-
mal learning structures, but they condition how such expertise is interpreted and inte-
grated. In cross-sector collaborations, this conditioning can become mutually reinforced
when narratives co-created with universities acquire epistemic legitimacy. In contrast,
narratives co-created with companies gain practical relevance and strategic depth.

4 Empirical illustration: mapping the green competitiveness narrative

4.1 Data selection and method

To illustrate the framework, a corpus of 366 project objectives from the European COR-
DIS database is analyzed, selecting collaborations between universities (Higher or Sec-
ondary Education Establishments, HES), and private industry (Private for-profit entities
(excluding Higher or Secondary Education Establishments), PRC) in the area of “energy
transition” from 2021 to 2026. The period corresponds to the first work programme
cycle of Horizon Europe. Restricting the corpus to a single framework programme holds
the funding architecture, evaluation criteria, and call language constant, so that varia-
tion in project objectives reflects narrative work by consortia rather than shifts in the
funder’s own framing. The period also follows the adoption of the European Green Deal
and the European Climate Law, which together establish the policy horizon against
which "energy transition" is currently articulated in EU calls [58].

The project objectives, typically ranging from 100 to 300 words, serve as primary arti-
facts of the initial interpretive alignment between sectors. Compared to complete proj-
ect reports prepared during or after a project’s execution, project objectives represent
the initial negotiation of meaning. They capture the exact moment where academic and
industry partners co-create a shared narrative to secure funding. Importantly, this focus
should not be read as implying that interpretive alignment is completed at the proposal
stage. Sense-making is an ongoing negotiation across the whole project cycle where
objectives are revisited, reinterpreted, and sometimes quietly abandoned as consortia
encounter technical setbacks, regulatory shifts, or changing partner interests. Project
objectives are therefore best understood as first formally codified negotiation of mean-
ing rather than its endpoint, and the findings speak to the initial interpretive infrastruc-
ture from which later narrative work departs.

The word cloud in Fig. 2 shows the frequency of the terms in all the projects’ objec-
tives, with the larger words appearing more often than the smaller words. It provides
a descriptive entry point into the corpus rather than a stand-alone analytical result.
The terms “energy” and “transition” were excluded, as they form the base of the proj-
ects’ search query and are included in all of the descriptions. The visualization shows
which additional terms, such as “technologies’, “building’;, “solutions’, “system/s’, and
cluster around applications of renewables, sustainability, materials, and climate. There-
fore, terms illustrate the crystallization of semantics that anchors the cross-sectoral
narratives.

With a 7-topic Latent Dirichlet Allocation (LDA) model, distinct narrative clusters
that serve as the shared interpretive infrastructure for these partnerships are identified.
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Fig. 2 Word cloud of the Horizon Europe projects with at least one HES and one PRC [58]

The LDA approach identifies recurring semantic patterns across cross-sectoral projects.
In this context, “linguistic infrastructure” refers to the shared vocabulary and recur-
ring semantic patterns that make narrative construction possible across heterogeneous
actors. It does not replace the concepts of narrative or storyline; rather, it denotes the
linguistic material from which narrative elements and storylines are assembled. LDA is
based on processing large quantities of documents and generates a probabilistic model,
in which each document contains a random assortment of topics [59]. The technique is
well established and frequently applied to investigate different types of documents, texts,
and images to address various research questions [60, 61]. After basic text processing to
clean the text and remove stop words that do not contribute to the selected topics, the
dataset is built.

Formally, LDA draws each topic as a distribution over the vocabulary, ¢ ~ Dir (1)
, and each document as a distribution over topics, 64 ~ Dir(«); for each word posi-
tion, a topic 24, ~ Mult(f) and then a term wy,, ~ Mult(y.,, ) are drawn. Estima-
tion inverts this generative process, recovering the term-topic probabilities S ,,, which
identify each topic’s characteristic vocabulary, and the document-topic probabilities v
, from which each objective’s dominant topic kg = argmaxyyq,k is taken and its highest-
loading objectives is used as example when interpreting that topic. Because 6, is a mix-
ture rather than a single label, objectives typically load on several topics; this overlap
is substantively meaningful, indicating shared semantic material across otherwise dis-
tinct narrative clusters. Here, D is the number of documents (project objectives), K the
number of topics, V the size of the stemmed vocabulary, and N, the number of word
positions in document d. 6, is the topic distribution of document d, and ¢}, the term
distribution of topic k. o and 7 denote the Dirichlet priors governing, respectively, the
expected sparsity of the topic mixture within documents and of the term distribution
within topics. 24, is the topic assigned to the n-th word position of document d, and
wq,n, the term drawn at that position. f , is the probability of term v under topic k; vq
the proportion of document d attributable to topic k; and kg the dominant topic of doc-
ument d. Dir (-) and Mult (-) denote the Dirichlet and multinomial distributions [59].

The analysis is conducted in R using the tm, SnowballC, and topicmodels packages
[62-65]. Preprocessing comprises conversion to lowercase, removal of punctuation and
numerals, removal of English stop words augmented by a corpus-specific list of high-
frequency but non-discriminating terms (e.g., "project”, "research”, "system", "approach”,
"aim", and the search terms "energy" and "transition" themselves, which appear near-
universally and would otherwise dominate every topic), whitespace normalization, and
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Porter stemming, so that variant forms of the same word are counted as a single term
[66].

To determine the number of topics, the matrix is split into a training set (80%) and
a held-out test set (20%). Models are estimated for k£ = 2 to 30 in steps of two using
Gibbs sampling (500 iterations) and evaluated by perplexity on the held-out documents
[67, 68]. Perplexity declines monotonically without a pronounced elbow, which is a com-
mon outcome for short, thematically adjacent documents and indicates that the statisti-
cal criterion alone does not identify a unique solution. Therefore, perplexity is treated
as a lower bound rather than a selection rule and retains k£ = 7, the point beyond which
additional topics no longer produce interpretatively distinct primary themes but instead
subdivide existing ones.

Using a lower number of topics results in slight overlap in high-frequency terms across
some of the topics (Appendix Table 3). However, this is not to be reported as an error
but rather understood as evidence of the semantic focus points mirrored in the frame-
work. A core set of energy transition-related terms, therefore, forms the shared linguis-
tic basis across the diverse project objectives and illustrates narrative stabilization and
the background assumptions of the energy transition. The unique terms in the topics
define the specific problem framings. The final model is estimated on the full matrix. For
the custom stop word list, see Appendix Table 2.

4.2 Findings of a hybridization of language

Applying the LDA algorithm yields the seven topics listed in Table 1. For each topic that
includes specific terms, a primary theme and a theoretical alignment can be assigned.
Additionally, the validated mechanisms for each topic are listed. The primary theme of
the topics is created by accounting for the most frequent words and the general narra-
tive of the project objectives. The theoretical alignment is shaped by the narrative con-
structed from the most frequent terms and the general notions contained in the project’s
objectives. The topics can then be related to the mechanisms that are delineated in the
previous sections.

For some topics, there is strong hybridization, with several shared terms. This applies,
for example, to topics 3: Relational Innovation and S: Industrial Energy Management.
The term “technolog” (technology) appears in both topics among the top 5 words,
indicating that both projects, with a stakeholder-centered context and a seemingly
more technical context of heating and storage systems, place importance on this term.

Table 1 Resulting topics and structural alignment

Topic  Primary theme Theoretical alignment Mechanism
validated
1 System Dynamics & Power  Contested meanings of “power”and “networks”  Problem framing
2 Digital Interoperability Digital twins and data as boundary objects Semantic
sedimentation
3 Relational Innovation Agency attributed to “stakeholders”"and Attribution of agency
‘co-creation”
4 Decarbonization Pathways  Causal Chains linking hydrogen to industrial Causal construction
products
5 Industrial Energy Selective use of "heat”and “storage”as evidence  Selective
Management mobilization
6 Circular Built Environment  Stabilization of “circularity”in construction Stabilization through
artifacts

7 Normative Governance The European policy "engine”as a driver Attribution of agency
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Another example is topics 3: Relational Innovation and 7: Normative Governance, where
the term “European” highlights the relevance of international contexts when applying
co-creation frameworks and policy contexts. While the projects share a narrative, they
frame it differently.

Table 1 is constructed in three steps. First, the primary theme of each topic is assigned
inductively: the top-ranked terms are combined with a close reading of the project
objectives showing the highest topic probability for that topic, so that theme labels are
grounded in exemplar documents rather than in term lists alone. Second, the theoreti-
cal alignment relates each theme to the conceptual vocabulary developed in Sects. 2 and
3. Third, the validated mechanisms are assigned by reading each topic against the four
formation mechanisms using theory-derived criteria: problem framing where the topic’s
terms constitute a distinct and bounded definition of what the transition is a problem
of; selective mobilization of evidence where the topic is dominated by terms designat-
ing data, models, demonstration, or measurement; construction of causal chains where
terms specify a directional pathway from intervention to outcome; and attribution of
agency where terms designate actors, mandates, or institutions as the source of change.
Topics may satisfy more than one criterion, and the table reports all mechanisms met
[68].

This assignment is interpretive rather than algorithmic. The LDA model identifies co-
occurrence structure in the corpus; it does not identify narrative mechanisms. The step
from topic to mechanism is an analytical reading performed by the authors, in which the
model output constrains but does not determine the interpretation. This is consistent
with the use of topic modeling as a device for structured reading rather than as a clas-
sifier, and it is a reason for validation of the mechanisms in the sense of demonstrating
their empirical traceability, rather than of testing them in a confirmatory sense [69].

Regarding topic designation, the assignment is made based on the plain words in
the project objectives. It is therefore possible that words with a double meaning (e.g.,
“power” in the sense of executive strength and in the sense of electricity) are not
accounted for. The model occasionally assigned high probabilities to outliers when they
used a specific vocabulary in contexts where it was not expected. However, this capturing
of semantics illustrates that energy transition narratives function as dominant linguistic
tools that even non-technical energy actors adopt to frame their strategies. The recur-
rence of terms like transit (transition), network, and innov (innovation) across almost all
topics proves these are sedimented vocabularies. However, the presence of projects from
unrelated sectors (e.g., finance, macroeconomics) indicates that these terms function as
narratives that different actor groups can borrow to frame entirely different problems. In
practice, the vagueness validates the mechanism of problem framing. It illustrates that
the transition narrative is not stable or fixed, but somewhat fragmented and continu-
ously negotiated. The model’s stretch to accommodate separate projects more clearly
reflects the real-world challenge that organizations are hybridizing their language to
align with the dominant, desired European “green” mandate.

4.3 Validation of mechanisms

To interpret and validate the underlying project objectives and the collected topics, the
focus is directed on the mechanisms described in the previous sections. The mechanism
of problem framing is validated by the distinct thematic boxes observed in the model.



Voit and Rhoden Discover Sustainability (2026) 7:1266 Page 15 of 21

While topic 1 might frame the transition as a primarily technical challenge of grid stabil-
ity, topic 7 frames it normatively, focusing on the policy mandate. The fact that, among
the captured projects in topic 1, financial and economic topics can also be clustered
shows that problem framing can be understood as a competitive process in which actors
conform to a dominant (energy) transition narrative.

Furthermore, selective mobilization of evidence is visible in topics such as topic 4:
Decarbonization Pathways and topic 5: Industrial Energy Management, where narrative
fragments are selected as technical evidence for why specific pathways are necessary.
The interpretation of topics can be selectively mobilized to make complex processes
more understandable and to convert them into a persuasive storyline for partners. In
topic 4, another mechanism to create a causal link is also apparent. The topic clusters
the shared logic of the hydrogen-process—product-transit narrative, starting with invest-
ment in a specific technological input to achieve an industrial output and a green transi-
tion status.

The attribution of agency is evident, especially in topic 7, where the terms European,
policy, and climate are clustered. The context suggests the change is being initiated by
institutional and political mandates rather than solely by individual-firm innovation.
Still, in the more technical topics, agency is attributed to material and infrastructure,
illustrating that narratives are also distributed across sociotechnical systems where the
terms and contexts of technology and society overlap.

All in all, the empirical examples show that shared interpretive narratives are frag-
mented and contested. The semantic overlap where terms like "transit” (transition) or
"materi" (material) appear across multiple topics should not be viewed as a lack of dis-
tinctness. Instead, it provides empirical evidence of shared cognitive references and
background assumptions that hold these cross-sectoral interpretive spaces together. The
demonstrated flexibility in interpreting and crystallizing concepts in the topics defines
modern sustainability learning in current European research collaborations.

5 Implications and discussion

5.1 Implications for designing collaborative learning formats

Understanding how narratives emerge and stabilize in university—industry settings has
practical consequences for the design of collaborative sustainability learning formats.
However, successful learning formats must actively engage with the interpretive work
participants perform, rather than treating sense-making as a side effect.

(1) Make interpretive assumptions explicit

Workshops and innovation labs often gloss over the different ways actors frame
the transition. Structured reflective activities, such as framing sessions, assumption
surfacing, and narrative mapping [70], can help articulate these differences early
rather than letting them silently steer interactions.

(2) Design for friction, not just consensus

Collaborative learning often aims for convergence, yet the literature on inter-
organizational learning suggests that constructive friction is essential for double-loop

learning [71]. Formats that legitimize disagreement (e.g., counterfactual scenario
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work, role-based deliberation) may enhance the diversity of narrative elements that
ultimately stabilize.

(3) Attend to the artifacts that embed narratives.

As the analysis shows, tools and methods can quickly harden narratives. Designing
artifacts that are transparent about their underlying assumptions, or offering “plural”

tools rather than a single framework, can prevent premature narrative closure.

(4) Allow for iterative and longitudinal engagement.

Narratives stabilize over time through repetition and anchoring. Short-term
engagements rarely create sustainable interpretive alignment. Longer formats
(fellowships, multi-cycle executive programs, real-world labs) provide the temporal

depth in which narrative co-creation becomes meaningful.

5.2 Limitations and outlook

While the mechanisms described are based on well-established literature, the framework
has not been empirically tested and is therefore provisional. These limitations indicate
areas where empirical refinement and theoretical expansion are needed. Interactions
in real collaborative settings may be more complex or politically charged than outlined
here, and the focus on university—industry settings necessarily simplifies the diversity of
collaboration formats. Co-creation in public-sector, civil-society, or community-led con-
texts may involve additional dynamics, especially concerning power asymmetries, legiti-
macy struggles, or contested expertise [72]. Future studies may well identify narrative
mechanisms that differ significantly from those discussed here.

While the study emphasizes the productive side of narrative co-creation, narratives
can also constrain imagination, reproduce dominant interests, or marginalize dissenting
voices [56, 73]. A more critical perspective might examine how narrative stabilization
interacts with power, hierarchy, and institutional inertia. Additionally, the conceptual
model does not fully address the material aspects of co-creation, including prototypes,
infrastructure, and technological artifacts. Material agency plays a vital role in transi-
tions and may shape narrative formation more directly than captured here [74, 75].

A further interpretive caution concerns the attribution of narratives to specific actor
types. The selection criterion guarantees the presence of at least one HES and one PRC
partner in each consortium, but it does not establish that the objective text is authored
by, or reflects the framing of, those partners specifically. European consortia routinely
include research and technology organizations, public bodies, municipalities, associa-
tions, and SMEs, each of which may contribute to and contest the objective’s formu-
lation. Objective descriptions are, moreover, typically drafted and consolidated by the
project coordinator, who acts as an intermediary translating heterogeneous partner
inputs into a single fundable storyline while anticipating evaluator expectations. The
narratives observed are thus better understood as consortium-level interpretive settle-
ments shaped by coordinator brokerage than as direct expressions of university or firm
perspectives. Establishing who contributes what to these settlements would require
complementary data, such as proposal drafts, coordinator interviews, or partner-level
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attribution of text sections, and constitutes a natural extension of this work. Addition-
ally, tracing how initial negotiated framings are sustained, revised, or displaced across
deliverables, periodic reports, and final reviews remains an important task for longitudi-
nal designs.

The corpus is defined by the keywords "energy transition” in the CORDIS metadata.
This excludes projects addressing the transition without that specific term, even if these
keywords already encompass a wide scope. The sample should be seen as purposive,
focusing on projects that explicitly identify with the transition narrative, which suits
an interest in its discursive construction. However, it likely under-represents techni-
cally framed projects using different vocabulary. A broader query or embedding-based
retrieval could expand the corpus and affect topic distribution.

Furthermore, several future research directions emerge. These include ethnographic
and discourse-analytic studies of co-creative arenas such as living labs [42]. Addition-
ally, comparative studies across sectors and countries can be used to map differences
in narrative styles and power dynamics. Furthermore, examining how collaborative
arenas enable or restrict narrative diversity could highlight the importance of multiple
pathways [56]. Analyzing how narratives influence SDG-related learning and capacity-
building, including education, executive programs, and labs, can also reveal how they
align with or conflict with sustainability goals. Overall, the future research agenda sug-
gests that narratives are not peripheral to sustainability transitions but central organiz-
ing devices that warrant systematic investigation.

6 Conclusion

The conceptual framework developed here suggests that cross-sectoral arenas are not
merely channels for exchanging knowledge but sites where knowledge is jointly inter-
preted and reorganized. The empirical illustration of 366 project objectives supports
this, demonstrating how participants stitch together narrative elements that, over time,
become sufficiently coherent to guide strategic reasoning. Through mechanisms of prob-
lem framing, selective mobilization of evidence, causal construction, and agency attribu-
tion, these clusters, ranging from technical grid optimization to policy governance, form
a shared interpretive infrastructure. It can be observed that even when these fragments
exhibit interpretive flexibility, such as the term “power” spanning both electrical and
financial contexts, they provide linguistic anchors necessary for collaboration. Linguistic

” » o«

anchors are recurrent terms or expressions, such as “transition’; “innovation’, “hydrogen’,
or “circularity” that stabilize meaning across different project contexts. They are not nar-
ratives in themselves, but they help hold together broader narratives and storylines by
providing recognizable points of reference.

Stabilization occurs not because narratives win arguments but because they become
embedded in tools, routines, and institutional expectations; a process of semantic sedi-
mentation that renders them durable and, after a while, almost invisible. Understand-
ing this narrative dimension is important because it influences how organizations
learn, where they focus their attention, and which pathways they see as viable. It also
matters because narratives created within a workshop between researchers and man-
agers, such as the identified storylines regarding circularity or hydrogen pathways, can
later appear in corporate strategies, policy consultations, or educational formats. In this
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Table 2 Custom stop words applying for all the analysis (“‘custom general stop words"), additional
stop words for the word cloud (“word cloud stop words”), and additional stop words for the topic
model (‘custom analysis-related stop words”)

Custom general stop words Word cloud stop words Custom analysis-related stop words
will energy system
new Transition model
project european support
research approach
within development
also challenge
can provide
use key
aim

sense, co-created narratives contribute to the cognitive infrastructure of the transition
by enabling coordination across sectors even when interests do not fully align.

The central point is that interpretive processes are constitutive elements of the tran-
sition, not ancillary to it. Narratives do not necessarily determine the direction of the
transition, nor does co-creation always produce progressive or inclusive interpretations.
Recognizing this opens space for more deliberate design of collaborative learning for-
mats, more reflexive engagement with underlying assumptions, and more systematic
analysis of how narrative plurality or its absence shapes the scope of transformative
action. If sustainability transitions require new technological capabilities, new policies,
and new forms of coordination, they also need the ability to imagine futures and collec-
tively negotiate their meanings. University—industry arenas offer a vantage point from
which to observe how such imaginaries are co-created. Paying closer attention to these
processes may not solve the transition, but it can help illuminate why some forms of col-
lective action gain traction while others quietly dissipate.

Appendix
See Tables 2 and 3.
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Table 3 Top 5 terms of the selected seven topics. Beta stands for the per-topic-per-word probability.
Itis the specific weight of a word within a particular topic [58, 59]
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2 data 0.015493
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3 technolog 0.009072
3 european 0.008637
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