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Abstract. This article introduces the deactivation network approach (DNA) to analyse conflicts in fossil fuel
infrastructures as relational struggles between practices of continuity/legitimation and practices of destabili-
sation/disruption. The DNA is applied to Enel’s power plants in Civitavecchia (Italy) across two contentious
conversion cycles: an oil-to-coal project (2000–2010, realised) and a proposed coal-to-gas project (2018–2023,
halted). Using an intentionally asymmetrical design, the study maps only the deactivation network and treats the
fossil-support network as a structuring context shaping political opportunity structures. Event-based social net-
work analysis, triangulated with interviews, documentary sources, and digital ethnography, compares changes
in network composition, connectivity, and tie intensity across the two periods. Results show that mobilisation
and activist cohesion alone did not produce disruption. Deactivation became effective when activists’ destabili-
sation was brokered into institutional and labour arenas, enabling administrative and political interference with
infrastructural continuity.

1 Introduction

UN Secretary-General António Guterres stated in a speech
delivered on 15 June 2023 that “for every dollar [the fossil
fuel industry] spends on oil and gas drilling and exploration,
only 4 cents went to clean energy and carbon capture”. He
further stressed that “the fossil fuel industry and its enablers
have a special responsibility” and should “drive, not ob-
struct, the global move from fossil fuels to renewables” (UN,
2023). In fact, while global carbon emissions from fossil fu-
els reached record highs in 2024 (Hausfather and Friedling-
stein, 2024), the industry continues to invest hundreds of bil-
lions of dollars in 425 so-called “carbon bombs” (Kühne et
al., 2022), while its “enablers”, such as the financial system
(Goldhaber, 2025), support with even greater vigour the on-
going fossil fuel expansion, thereby inevitably worsening the
climate crisis, with catastrophic consequences expected for
humanity and the planet (IPCC, 2023).

Efforts to dismantle the existing fossil fuel infrastructure
remain inadequate: scientific evidence, protests, campaigns,
and mass mobilisation have not yet sufficed to generate new

sustainable socio-political trajectories (UNEP, 2024; Bevac-
qua et al., 2025; Cannon, 2025).

Therefore, based on the evidence that technical feasibility
and economic efficiency, although necessary, are not suffi-
cient to block the ongoing expansion of fossil and extrac-
tivist infrastructure, this work, aligned with a growing mul-
tidisciplinary and interdisciplinary scholarly tradition, as-
sumes that the fossil fuel industry and its enablers act as a
“fossil network” that protects its vested interest in continu-
ing and expanding the use of fossil fuels (Grasso and De-
latin Rodrigues, 2024; Kaufman, 2025). As defined in this
article, a fossil network is generated around a fossil fuel in-
frastructure and acts to ensure the continuity of fossil fu-
els through support for it. By “fossil fuel infrastructure”,
we mean a material-technical object with a finite operational
life cycle – an extractive or production site, refinery, regasi-
fication or fossil power station, pipeline, terminal, or off-
setting site. However, such objects are never merely mate-
rial: they exist only through the relations they support and
are defined by what they enable and connect (Star, 1999;
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Larkin, 2013; Appel et al., 2018). It is because the infras-
tructure is at once a durable, territorially fixed artefact and
a dense knot of relations that it anchors the networks sus-
taining or contesting it, and can be said to produce political
space (Mitchell, 2011). We accordingly reserve “infrastruc-
ture” for this relational-material object, and “infrastructural”
or “governance arrangements” for the specific configurations
assembled around it. At the same time, we posit that an an-
tagonistic, asymmetrical, and counter-hegemonic “deactiva-
tion network” attempts to deactivate the fossil infrastructure.
In this article, we then refer to fossil networks as the col-
lective agents who mobilise to preserve fossil fuel infras-
tructures, and to deactivation networks as the heterogeneous
groups who mobilise to challenge and dismantle them. The
analytical features of these two networks are developed in
detail in Sect. 4.

Building on these assumptions, we address contentious
dynamics of fossil fuel infrastructures by focusing empir-
ically on the relational organisation of deactivation efforts.
We propose the deactivation network approach (DNA) as an
interpretative framework. The DNA does not rely on the sym-
metrical empirical reconstruction of two networks (fossil and
deactivation). Instead, it rests on an analytical distinction be-
tween two antagonistic logics of action that coalesce around
fossil fuel infrastructures. Empirically, we analyse the inter-
nal relational dynamics of the deactivation network. The fos-
sil network is not reconstructed as a network in our data;
rather, it is treated as a structural and contextual force shap-
ing the terrain of contestation (Mitchell, 2011; Malm, 2016)
by producing specific political opportunity structures (Tilly,
2008).

The DNA is structured around two core dimensions. The
first concerns its focus on conflictual and collaborative inter-
actions within deactivation networks, i.e. the relational dy-
namics through which heterogeneous actors coordinate (or
fail to coordinate) deactivation efforts over time. The second
dimension pertains to its processual character: the DNA con-
structs a temporal scale and analyses key events across levels
and phases of the infrastructure. In this article, the empirical
focus is on the local-scale evolution of the deactivation net-
work, while fossil network practices are treated as a structur-
ing context rather than reconstructed through network map-
ping.

In what follows, we first situate the DNA within the rele-
vant scholarly literature, then clarify its objectives, analytical
categories, and methodology, and finally apply it to investi-
gate the interactions that developed within the deactivation
network targeting a fossil fuel plant in Italy over two periods.
The case study concerns the dynamics of the antagonistic de-
activation networks that first failed to prevent an oil-to-coal
conversion and later contributed to successfully stopping the
proposed coal-to-gas conversion of the same group of coal-
fired power plants in Civitavecchia, a long-standing fossil en-
ergy hub near Rome, Italy. Both conversions were advocated
by Enel, an Italian multi-national electricity and gas producer

and distributor, and owner of the plants, supported by an ar-
ticulated group of agents forming a fossil network.

2 The deactivation network approach and the
relevant literature

The deactivation network approach (DNA) draws on strands
of scholarship that address (i) the persistence of fossil fuel
infrastructures, (ii) the mobilisation that contests them, and
(iii) the political and institutional conditions under which
phase-out becomes possible. Rather than offering a compre-
hensive synthesis of these literatures, the DNA uses them to
specify an interpretative distinction between two antagonistic
logics of action that crystallise around fossil infrastructures:
practices oriented to continuity and legitimation, and prac-
tices oriented to destabilisation and disruption.

Research on fossil incumbency and climate obstruction
emphasises how entrenched power, institutional inertia, fi-
nancial dependence, and lobbying sustain fossil trajectories
(e.g. Grasso, 2022; Hess, 2023a; Brulle et al., 2024). Relat-
edly, the concept of carbon lock-in highlights the technolog-
ical, political, and behavioural mechanisms through which
fossil infrastructures become durable and difficult to reverse
(Unruh, 2000; Lamb et al., 2020). These perspectives inform
the DNA’s treatment of fossil power as a structuring condi-
tion: fossil infrastructures are embedded in institutional ar-
rangements and economic dependencies that shape what is
politically feasible and which forms of contestation are likely
to succeed.

At the same time, scholarship on climate activism, di-
vestment campaigns, and anti-fossil mobilisation documents
how social movements challenge fossil legitimacy and build
opposition capacities through symbolic, legal, and political
strategies (Blondeel, 2019; Hielscher et al., 2022; Thiri et al.,
2022; Hess, 2023b; Delatin Rodrigues, 2025). In the DNA,
these efforts are approached not only as repertoires of con-
tention but also as relational work: they require coalition
building, coordination, and sustained alignment among het-
erogeneous actors. This emphasis connects with contentious
politics research that foregrounds shifting alliances and the
importance of organisational and institutional linkages for
mobilisation outcomes (Tilly, 2008).

Recent work in transition studies has also increasingly
stressed that decarbonisation is not only a matter of tech-
nological substitution and renewable “phase-in” but also of
deliberate phase-out and dismantling of fossil infrastruc-
tures (David, 2017; Rinscheid et al., 2021; Grasso and De-
latin Rodrigues, 2022), making infrastructure an explicitly
geographic object of contention. This literature supports the
DNA’s focus on deactivation as an object of analysis in its
own right. It also resonates with multi-scalar accounts show-
ing that local conflicts are shaped by national policy frame-
works and global economic dynamics (Levy and Newell,
2002; Geels et al., 2016). In the DNA, these broader forces
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are treated as conditions that shape the terrain of contestation
rather than as variables to be exhaustively modelled.

Methodologically, the DNA takes inspiration from re-
search using social network analysis (SNA) to examine
climate governance and mobilisation networks (Jasny and
Fisher, 2023), while recognising what structural metrics can
and cannot do. Network measures describe relational con-
figurations – who coordinates with whom, how cohesive a
set of actors is, and how these patterns change – but they
do not, on their own, register the meaning or strategic in-
tent of the practices that travel through ties, nor asymmetries
of power; tie frequency is not equivalent to influence (So-
vacool et al., 2022; Kammerer and Ingold, 2023). The DNA
therefore treats SNA not as a self-sufficient method but as
one of two complementary operations: SNA maps the rela-
tional structure of the deactivation network and its change
over time, while qualitative materials interpret what those
configurations contained and enabled – the orientation of the
practices, the reasons actors converged and the mechanisms
translating proximity into interference with fossil continuity.
The DNA’s analytical categories (Sect. 4) bind the two to-
gether. The fossil network is not reconstructed empirically as
a second network; instead, it is treated as a structural and con-
textual force shaping political opportunity structures (Malm,
2016; Tilly, 2008). The duality of the DNA is therefore an-
alytical rather than cartographic. The methodological impli-
cation is developed in Sect. 3.2 and 5: SNA and qualitative
analysis address different objects – relational structure versus
meaning and mechanism – and their combination, rather than
either alone, constitutes the DNA’s analytical contribution.

3 The deactivation network approach: objective and
structure

3.1 Objective

The general objective of the DNA is to analyse the deac-
tivation of fossil fuel infrastructures over the long term of
contentious dynamics; in this article, the analysis follows the
evolution of the deactivation network across two periods. The
contribution is, in the first instance, framework developing:
the aim is to elaborate and demonstrate the DNA, with Civ-
itavecchia as an exemplary case rather than a self-contained
explanation of a single conflict. The case nonetheless sur-
faces a substantive finding – that mobilisation and activist
cohesion were not, by themselves, sufficient to deactivate the
infrastructure, and that deactivation became plausible only
when destabilisation was relationally articulated with actors
able to disrupt institutional and operational continuity.

3.2 Structure

Drawing on social science concepts of network (Law, 1992;
Barry, 2006; Mitchell, 2011), web (Marriott and Minio-
Paluello, 2013), assemblage (Stewart, 2012; Watts, 2012),

infrastructural ecologies (Banoub and Martin, 2020), regime
complex (Keohane and Victor, 2011), and oil complex
(Watts, 2005), the DNA examines the relational spaces – oth-
erwise unobservable and extending well beyond the places
where fossil fuels are materially handled – within which the
deactivation of an infrastructure is pursued. These spaces
should not be conflated with the infrastructure itself: the in-
frastructure is the material object, and it is precisely its dura-
bility, capital intensity, and territorial fixity that organise the
heterogeneous relations and the social environment (Simon-
don, 2016), continuously re-modulated to perpetuate or chal-
lenge fossil longevity. The DNA thus offers a unified per-
spective on this large-scale functional articulation, taking the
material infrastructure as the anchor around which fossil and
deactivation networks crystallise.

The DNA is an analytical tool for examining conflicts in
fossil fuel infrastructures by distinguishing two antagonistic
logics of action at the meso level of socio-technical systems
(Geels et al., 2016). In this respect, the DNA differs from ap-
proaches centred on “fossil capitalism” (Malm, 2016), which
primarily operate at the macro level of nature–society rela-
tions. The DNA instead focuses on the infrastructure as a site
where incumbent capacities and oppositional efforts confront
one another over time.

Conceptually, the DNA recognises that infrastructures are
surrounded by heterogeneous constellations of actors whose
alignments may vary across phases of the infrastructure’s life
cycle. Certain components may be more visible at partic-
ular moments and less so at others: for example, investors
and financial intermediaries are often central during plan-
ning and financing phases, while operational phases may
foreground regulators, labour arrangements, and routine in-
stitutional procedures; conversely, carbon markets or offset-
ting schemes may become salient in later phases. This im-
plies that the stabilisation of fossil infrastructures does not
rest on a single actor type but on shifting configurations of
practices and capacities that can become more or less visible
depending on the conjuncture (Macdonald, 2017; Byrne and
Callaghan, 2014).

The DNA also treats alignments as fluid and context de-
pendent. Actors may adopt hybrid positions, shift their stance
over time, or participate in arenas with only partially over-
lapping interests. This is particularly relevant for financial
institutions, local authorities, and trade unions, whose posi-
tions may alternate between reinforcing and contesting fossil
infrastructures under changing political and economic con-
ditions. The case of Civitavecchia illustrates this ambiguity:
unions, for example, may face the health–jobs conundrum
and reconfigure their alignments accordingly (Delatin Ro-
drigues and Grasso, 2024).

Methodologically, this article does not reconstruct two net-
works symmetrically. The empirical analysis maps and ex-
amines only the deactivation network, focusing on its internal
relational dynamics across time periods. The fossil network
functions as a structural and contextual force shaping polit-

https://doi.org/10.5194/gh-81-347-2026 Geogr. Helv., 81, 347–360, 2026



350 D. Delatin Rodrigues et al.: From destabilisation to disruption

ical opportunity structures (Malm, 2016; Tilly, 2008). This
asymmetry follows from the DNA’s two-step methodologi-
cal logic: event-based SNA establishes how the deactivation
network was configured and how that configuration changed;
qualitative analysis of interviews, documents, and archival
materials then interprets what circulated through those ties
– the practices, rationales, and mechanisms through which
relational proximity was converted into political and institu-
tional effect. The analytical categories in Sect. 4 bind these
two operations together; Sect. 5 specifies how each was im-
plemented in practice.

4 Analytical categories

By analytical categories, we refer to the foundational theoret-
ical dimensions of the DNA that orient, shape, and ground its
methodology and empirical application. The analytical cate-
gories presented in this section provide a theoretical gram-
mar for interpreting conflicts in fossil fuel infrastructures. In
this article, they are not treated as directly operationalised
variables but as interpretative lenses guiding the reading of
relational patterns identified through network analysis.

Practices of deactivation

This article classifies deactivation network practices into two
(ideal) types: destabilisation and disruption. Although cur-
rent literature on fossil fuel phase-out often uses these terms
interchangeably and without detailed specifications (Turn-
heim and Geels, 2012, 2013; Rinscheid et al., 2021; van Oers
et al., 2021; Frank and Schanz, 2022), treating them as ac-
tions required to shift socio-economic systems towards a
low-carbon future, this article distinguishes them based on
the effects they have on the continuity of fossil infrastruc-
ture. Destabilisation engages parts of the social environment
– including communities not directly or closely affected by
a fossil network – and aims to generate, foster, and main-
tain social and moral norms, values, principles, perceptions,
imaginaries, and actions that denaturalise the use of fossil fu-
els (Jamieson, 2017; Wilson et al., 2017). It seeks to decon-
struct the normative foundations of the “hegemonic ideas”
of fossil continuity and endless growth that sustain the fossil
network, and to shape behaviours in favour of a safer low-
carbon world.

Disruption practices, by contrast, target the fossil infras-
tructure supported by a fossil network in order to constrain or
halt the reproduction of its fossil model and its overall func-
tioning, operation, and longevity. These practices include
lawsuits, policy and administrative provisions, divestment
initiatives, shareholder resolutions, strikes, blockades, and
investments in alternative non-fossil options. By intervening
in fossil infrastructure, disruption opens up new opportuni-
ties to experiment with forms of political action against the
continuation of fossil fuels (and extractivism).

5 Methodology

The DNA rests on theoretically grounded analysis of the de-
activation network over a prolonged period and is therefore
situated within a “network dynamics” approach that stud-
ies how interconnected agents and their relationships form,
dissolve, and restructure over time – through internal shifts
(changing alliances, strategic adjustments, power reconfig-
urations) and external interactions between networks (com-
petition, conflict, cooperation) across scales. Concretely, the
analysis proceeds in two interlocking steps, and it is their
articulation – rather than either alone – that constitutes the
methodological contribution of the DNA. In the first step,
event-based SNA builds and compares the relational struc-
ture of the deactivation network across the two periods: ties
are defined by co-participation in deactivation events (meet-
ings, demonstrations, strikes, joint communiqués, public ini-
tiatives), and the resulting binary and valued matrices are
analysed through the structural measures reported in Sect. 6.
This step asks how the network was configured and how that
configuration changed. In the second step, this relational ev-
idence is read through the analytical categories of the DNA:
each event and actor is qualitatively characterised – from in-
terviews and documents to digital ethnography and archival
materials – in terms of the practices mobilised (destabilisa-
tion or disruption) and the actors’ rationales. This step asks
what circulated through the ties, why particular alignments
formed, and how relational proximity became political and
administrative effect – questions the network measures can-
not resolve alone. It is this combination that lets the DNA
move beyond a protest-event count or a stand-alone ethnog-
raphy, linking changes in relational configuration to changes
in the repertoire of practices and thereby to the divergent out-
comes of the two conflicts (illustrated in Sect. 6.3.3).

6 An application of the DNA to the Civitavecchia
power plants

We conducted an SNA covering two distinct periods (2000–
2010 and 2018–2023) in relation to the oil-to-coal and coal-
to-gas transition of Enel’s power plant in Civitavecchia, Italy,
mentioned in the Introduction. Specifically, we focused ex-
clusively on the deactivation network and its components,
showing how the evolution of their relations contributed to
halting the coal-to-gas transition of the power plant under
scrutiny and, ultimately, to its envisaged 2025 closure. That
closure has since been postponed under the combined pres-
sure of the energy-security concerns raised by the Russia–
Ukraine war and the broader European rollback on climate
ambition that has gathered momentum since 2023 (Bocquil-
lon, 2024). SNA reveals the relational proximities that may
enable coordination among agents, but influence – the ca-
pacity to shape outcomes – cannot be read directly from
tie counts (as elaborated on in Sect. 2). For this reason, in-
terview data, digital ethnography, and documentary sources
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were used to triangulate and contextualise the relational pat-
terns identified through SNA. This integrated approach al-
lows us to distinguish relational significance from mere in-
teraction frequency while remaining consistent with network
dynamics theory.

Focusing exclusively on the deactivation network in this
initial attempt is undoubtedly one of the main limitations of
the present empirical analysis. A further limitation is that, for
the sake of simplicity, we considered the same components
(nodes) in both periods, even though some were not present
in the second period and others, absent in the first period,
emerged later. In addition, we acknowledge that extra-local
ties must be incorporated in future empirical analyses in or-
der to adequately account for multi-scalar interactions and
events.

We acknowledge that the number of interviews conducted
– eight in total, as specified below – does not allow an ex-
haustive reconstruction of all possible agent perspectives.
However, interviews were not the primary source for defin-
ing relational structures; rather, they served a triangulation
purpose alongside extensive documentary analysis, digital
ethnography, and archival materials.

6.1 The case study

The exemplary case study under scrutiny represents an ex-
cellent starting point for designing future, more ambitious,
and comprehensive DNA-based empirical investigations. It
has provided rich and informative results on the relational
dynamics within the deactivation network examined.

Data were collected through document analysis to recon-
struct the two matrices necessary to conduct our network
study. The two periods were chosen based on a crucial sim-
ilarity: both involved contested fossil-to-fossil conversions
of the power plants, yet with opposite outcomes. The first
period saw a successful oil-to-coal conversion; the second,
an unsuccessful coal-to-gas conversion. Their durations re-
flect the temporal extension of the actions and reactions –
the practices of deactivation – triggered by these conversions
that we were able to trace. We identified the components of
the deactivation networks in the two periods by examining
media coverage of those practices, by gathering information
provided by an activist from Civitavecchia, and through two
structured interviews with components of both deactivation
networks who had the most comprehensive knowledge of the
issues at stake and of the roles of the various agents involved.
For the first period, we collected data through documentary
analysis and online searches (using the keywords “Civitavec-
chia”, “protest”, “demonstration”, “meetings”, and “Enel”).
In the second period, we gathered data through eight semi-
structured and structured interviews with the identified com-
ponents of the deactivation network; we also collected infor-
mation via digital media on Civitavecchia’s fossil network,
the components of the deactivation network, and other stake-

holders, in order to broaden the information obtained through
interviews.

To complement these approaches, we used digital ethnog-
raphy for both periods to follow the components and their
connections in online spaces (social networks, news portals,
etc.). Naturally, the availability of information was far greater
for the second period. Nevertheless, the digital infrastruc-
ture enabled access to diverse sources of information – ar-
ticles published in magazines and online newspapers, dis-
cussion forums, corporate advertising, archives, blogs, posts,
and more – in different formats and languages. We further
expanded our perspective by incorporating insights from var-
ious other stakeholders in the local context, gathered through
publicly available documents in digital form from public in-
stitutions and through materials found in activists’ personal
archives. Enel itself, however, declined to be interviewed for
this research or to otherwise collaborate.

Based on the data gathered, we used a case-by-case ma-
trix, in which the deactivation network components represent
cases, to map the ties between them that potentially influ-
enced the conversion process. Two components were consid-
ered connected when they jointly participated in at least one
event (e.g. meeting, demonstration, protest, i.e. practices of
deactivation they organised or took part in) in each of the
two reference periods. In addition to these binary networks,
which reveal the existence (or absence) of a relationship be-
tween pairs of components, we calculated how many times
the components participated in the various events organised
in each period. We hypothesised that stronger ties (i.e. the in-
tensity of ties captured by the number of joint participations)
could positively affect the impact of the deactivation prac-
tices undertaken. In other words, we used binary and valued
networks to determine the network dynamics that eventually
created favourable conditions for halting the coal-to-gas con-
version of the Civitavecchia power plant and ultimately led
to its projected shutdown in 2025.

We used several SNA measures to compare the struc-
tural characteristics of the reconstructed networks. Specifi-
cally, we adopted density, average degree, K-core index, de-
gree centralisation, fragmentation, transitivity/closure, aver-
age distance, and nulls for this purpose (see Table 1 for the
definition of these network measures).

In addition, we employed a “density by groups” approach
to determine whether relational changes occurred within and
between different categories of components in the periods
considered. We also examined node positions using two
widely used centrality measures. Specifically, we employed
degree (i.e. the total number of ties) and eigenvector central-
ity (i.e. node centrality determined by the centrality of the
nodes to which it is connected), together with graph visual-
isation, to observe any differences in the “weight” of each
category and individual component across the two periods.
Finally, we used graph visualisation based on valued net-
works to highlight changes in tie intensity, with thicker lines
graphically representing stronger links between pairs of com-
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Table 1. Multiple network measures adopted and their definition (Borgatti et al., 2002).

Density Actual number of ties divided by the maximum possible number of ties
Average degree Average degree in the target network
K-core index Maximal subgraph which has minimum degree greater than or equal to k

Degree centralisation Overall network degree centralisation
Fragmentation Proportion of pairs of nodes that cannot reach each other
Average distance Average geodesic distance among pairs of reachable nodes
Nulls Proportion of pairs of nodes that have no ties

Table 2. Multiple measures at the network level (2000–2010 and
2018–2023).

Network measures

2000–2010 2018–2023

# of nodes 66 66
# of ties 220 214
Density 0.05 0.05
Avg degree 3.3 3.2
K-core index 11 9
Degree centralisation 0.22 0.27
Fragmentation 0.91 0.80
Avg distance 1.60 1.99
Nulls 0.95 0.95

ponents. We recognise that the non-homogeneity of the data
prevents us from presenting the results as definitive. We de-
cided to continue with the case study because what we retain
as robust is the hypothesis that the framework offers: if fossil
continuity is guaranteed through its reticular articulation, re-
tracing components, interactions, and conflicts between net-
works can help to understand why deactivation may or may
not occur.

6.2 The empirical analysis

The structural part of our analysis, based on multiple mea-
sures (see Table 2), shows that the deactivation network re-
mained almost unchanged across the two periods. We ob-
served 220 ties in 2000–2010 and 216 ties in 2018–2023,
with a very similar average degree (i.e. total number of ties)
and only 5 % of connected ties. This low density is also re-
flected in the high percentage of nulls (95 % of dyads have no
ties). Despite some negligible variations in degree centralisa-
tion, average distance, k cores, and fragmentation (with the
older network being slightly more fragmented than the newer
one), the two networks can be safely considered to be struc-
turally equivalent.

What significantly differentiates the deactivation network
in the two periods considered is the number and types of
component involved. As Table 3 shows, the 2000–2010 de-
activation network displays a clear predominance of activists
(the top four nodes in terms of degree centrality and more

than 50 % of the total number of components involved). In-
stitutions (four participating components, two of which oc-
cupy positions just below the top four activists), political par-
ties (two), scientific and health organisations (two), and trade
associations (one) played a more marginal role in the rela-
tional dynamics that unfolded during 2000–2010. The eigen-
vector scores do not differ substantially from degree central-
ity.

The radically different situation observed in the 2018–
2023 period results from the increased participation of a
more diverse set of components in the deactivation network.
These include political parties (four participating compo-
nents), institutions (four), trade associations (four), technical
groups (one), and media companies (one). Above all, a sig-
nificant increase in trade union participation emerges, with
seven components participating in events organised against
the power plant in the Civitavecchia area, whereas they were
entirely absent in the previous period. In the 2018–2023 pe-
riod, there are only eight activists in the reconstructed net-
work (i.e. three fewer than in the previous period). Some
components with very few ties display higher eigenvector
scores than others who score higher in terms of degree cen-
trality. This illustrates the ability of certain political parties,
activists, and trade unions to connect to parts of the network
with higher overall connectivity, thereby exerting a form of
indirect influence within the network in the 2018–2023 pe-
riod.

Another interesting insight emerges from the investigation
of the “density by groups of components”, which allows us to
understand how cohesive a group is (density within groups)
and how connected it is to other groups that make up a given
network (density between groups). Although these measures
are often reported as scores ranging from 0 to 1 or as relative
percentages (i.e. the share of nodes connected within and be-
tween groups; see Hanneman and Riddle, 2005), we chose to
use absolute values because the different sizes of each group
strongly influence the interpretation of this type of network
statistic.

That said, it is evident that the main difference lies in the
higher level of interactions among trade unions, both within
their own group and with other groups such as trade as-
sociations, politicians, political parties, institutions, and ac-
tivists. Activists, by contrast, display a significantly lower
level of interaction, mainly within their own group (see Ta-
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Table 3. Components of the deactivation network, type, degree, and eigenvector in 2000–2010 and 2018–2023.

2000–2010 2018–2023

Component Type Degree Eigen Agent Type Degree Eigen

Legambiente Lazio Activist 17 0.29 No ai fossili Activist 20 0.33

WWF Lazio Activist 16 0.29 CAN –
Conferederazione
Nazionale Artigiani

Trade
association

18 0.28

No Coke Activist 15 0.28 Forum ambientale Activist 15 0.29

Forum ambientale Activist 14 0.26 USB – Unione
Sindacale di Base

Trade union 15 0.29

Comune di Ladispoli Institution 14 0.26 Città Futura Activist 14 0.29

Comune di Allumiere Institution 14 0.26 Comitato Sol Technical
group

12 0.28

Movimento dei
Cittadini di
CiVitavecchia per il
NO al carbone

Activist 14 0.27 UIL Trade union 12 0.27

Comitato del Personale
Dipendendente del
Tribunale di
Civitavecchia per il NO
al carbone

Activist 14 0.27 Partito Democratico Political party 11 0.24

Federazione Italiana
Medici di Famiglia –
Regione Lazio

Science and
health

13 0.25 Fridays for Future Activist 11 0.25

Associazione TNT
affiliatata ARCI di
Cvitavecchia

Activist 13 0.26 CGIL Trade union 11 0.26

Comitato di
Civitavecchia NO al
carbone SI’ al metano

Activist 13 0.26 Amministrazione
comunale di
Civitavecchia

Institution 11 0.19

Coordinamento dei
Comitati dei Medici
del Comprensorio di
Cvitavecchia per
l’Ambiente e la Salute

Science and
health

12 0.24 Movimento 5 Stelle Political party 10 0.23

Comitato degli
Insegnanti di
Civitavecchia per il NO
al carbone

Activist 11 0.22 CISL Trade union 10 0.23

Comitato di
Civitavecchia NO al
Carbone SI’ a uno
Sviluppo
Ecosostenibile e
Alternativo del
Territorio

Activist 11 0.21 FIOM Trade union 9 0.20

Rifondazione
Comunista

Political party 9 0.17 Potere al Popolo Political party 5 0.12

https://doi.org/10.5194/gh-81-347-2026 Geogr. Helv., 81, 347–360, 2026



354 D. Delatin Rodrigues et al.: From destabilisation to disruption

Table 3. Continued.

2000–2010 2018–2023

Component Type Degree Eigen Agent Type Degree Eigen

Verdi Political party 8 0.15 Unindustria Trade
association

4 0.06

Comitato degli
Avvocati di
Cicitavecchia per il NO
al carbone

Activist 7 0.14 Autorità Sistema
Portuale di
Civitavecchiaa

Institution 3 0.08

CAN –
Conferederazione
Nazionale Artigiani

Trade
association

3 0.02 Federlazio Trade
association

3 0.03

Amministrazione
comunale di
Civitavecchia

Institution 1 0.02 Legacoop Trade
association

3 0.03

Autorità Sistema
Portuale di
Cvitavecchia

Institution 1 0.02 TRC Media 3 0.08

Rifondazione
Comunista

Political party 2 0.27

No Coke Activist 2 0.27

Regione Lazio Institution 2 0.05

Laudato Si Activist 2 0.05

UGL Trade union 1 0.16

FILT CGIL Trade union 1 0.16

FILCTEM Trade union 1 0.16

Consiglio comunale di
Civitavecchia

Institution 1 0.28

Per il Clima, Fuori dal
Fossile

Activist 1 0.03

Legambiente Lazio Activist 1 0.03

bles 4 and 5 for details on the number of ties within each cat-
egory and all possible combinations between groups). Trade
associations also show a general increase in connectivity in
the second period, whereas science and health entities, which
exhibited a good number of connections within their group
and with other categories in 2000–2010, display no connec-
tions at all in 2018–2023. Finally, the technical group shows
a moderate increase in connectivity in the 2018–2023 period,
while media has a low level of connectivity and industry re-
mains completely irrelevant, with no ties in either period.

The above data and the related considerations on the role
of each component, and on their interactions with other com-
ponents in contributing to stopping the coal-to-gas conver-
sion of the Civitavecchia power plants, lead us to several re-
flections on the roles played by the different components of

the deactivation network in the two target periods. Table 6
illustrates the changes in network connectivity that occurred
within and between groups in the two periods considered.

It is worth noting the significant loss of connectivity
among a particular group of components, namely activists.
Although they remained among the most important com-
ponents in 2018–2023, activists’ lower centrality is demon-
strated by the substantially reduced number of ties estab-
lished with scientific and health organisations (−18) and
institutions (−15). Perhaps more importantly, the density
within the activist group decreased dramatically from 96 ties
in 2000–2010 to 18 ties in 2018–2023 (−78). This notable
decrease was partially, and apparently successfully, offset by
a higher number of ties with all other components and, above
all, with trade unions (+20 ties).
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Table 4. Density by groups. Period: 2000–2010. Groups: political party, institution, trade union, activist, science and health, technical group,
media.

Political Institution Trade Industry Trade Activist Science Technical Media
party union association and group

health

Political party 2 4 0 0 0 10 1 0 0
Institution 0 0 0 2 20 4 0 0
Trade union 0 0 0 0 0 0 0
Industry 0 0 0 0 0 0
Trade association 0 1 0 0 0
Activist 96 18 0 0
Science and health 2 0 0
Technical group 0 0
Media 0

Table 5. Density by groups. Period: 2018–2023. Groups: political party, institution, trade union, activist, science and health, technical group,
media.

Political Institution Trade Industry Trade Activist Science Technical Media
party union association and group

health

Political party 2 0 10 0 2 12 0 2 0
Institution 0 9 0 3 5 0 0 0
Trade union 12 0 4 20 0 5 0
Industry 0 0 0 0 0 0
Trade association 12 5 0 1 1
Activist 18 0 4 2
Science and health 0 0 0
Technical group 0 0
Media 0

Table 6. Density by groups. Difference between 2000–2010 and 2018–2023. Groups: political party, institution, trade union, activist, science
and health, technical group, media. Legend: +: positive balance; =: no change; −: negative balance.

Political Institution Trade Industry Trade Activist Science Technical Media
party union association and group

health

Political party = −4 +10 = +2 +2 −1 −2 =

Institution = +9 = +1 −15 −4 = =

Trade union +12 = +4 +20 = +5 =

Industry = = = = = =

Trade association +12 +4 = +1 +1
Activist −78 −18 +4 +2
Science and health −2 = =

Technical group = =

Media =

These results suggest that, at least in the case of Civitavec-
chia, the combined actions implemented by different types of
component – such as political parties, trade associations, and,
above all, trade unions – working in support of activists led
to more effective outcomes. In other words, only the politi-
cal and institutional support received by activists – who were

undoubtedly central and played a predominant role but were
somewhat disconnected from the rest of the components in
the previous period – contributed to a reconfiguration of po-
litical and institutional alignments that preceded the decision
to stop the Civitavecchia power plant conversion in Octo-
ber 2022.
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Figure 1. Network visualisation. Period: 2000–2010. Legend: po-
litical party – 1 (red); institution – 2 (light blue); trade union –
3 (yellow); industry – 4 (green); trade association – 5 (brown); ac-
tivist – 6 (pink); science and health – 7 (purple); technical group –
8 (grey); media – 9 (white).

Another valuable insight emerges from examining the in-
tensity of ties. In addition to evaluating the mere existence
of a relationship (binary network) between components, we
also calculated the strength of ties by observing the num-
ber of times two components participated in the same event
(meeting, demonstration, protest, etc.) in the two reference
periods, and we illustrated these results graphically in Figs. 1
and 2 (i.e. thicker lines correspond to stronger ties, while dif-
ferent colours refer to different groups of components; see
the figures for details). The two graphs unequivocally show
that, beyond the relatively stable network properties (such
as density, other structural measures, and broader participa-
tion of more agents in 2018–2023), groups of components es-
tablished more intense relationships. This element, together
with the entry of political and institutional organisations into
the relational dynamics observed in Civitavecchia, may rep-
resent a key factor that contributed to halting the plant’s coal-
to-gas conversion.

6.3 Interpreting network reconfigurations through the
analytical categories of the deactivation network
approach

While Sect. 6.2 reconstructs and compares the relational con-
figurations of the deactivation network across the two peri-
ods under investigation, this section advances a second-order
analytical step. It interprets the observed network dynamics
through the analytical categories defined by the deactivation
network approach (DNA), namely the practices of legitima-
tion and continuity on the side of the fossil network, and
destabilisation and disruption on the side of the deactivation
network. In doing so, this section addresses a key analytical
challenge: moving from a structural description of relational
change to an interpretation of how different configurations

Figure 2. Network visualisation. Period: 2018–2023. Legend: po-
litical party – 1 (red); institution – 2 (light blue); trade union –
3 (yellow); industry – 4 (green); trade association – 5 (brown); ac-
tivist – 6 (pink); science and health – 7 (purple); technical group –
8 (grey); media – 9 (white).

enable or constrain specific repertoires of action in conflicts
relating to fossil fuel infrastructures.

6.3.1 Fossil network practices as a structuring condition
of contestation

Although the fossil network is not empirically reconstructed
through social network analysis in this article, its practices
constitute a fundamental structuring condition for the con-
flicts analysed. In the case of Civitavecchia, both the oil-to-
coal conversion in the first period and the coal-to-gas pro-
posal in the second can be interpreted as instances of fossil
network practices aimed at ensuring infrastructural continu-
ity through legitimation.

These practices include the framing of conversion projects
as technological upgrading, environmental improvement, or
pragmatic responses to regulatory and climatic pressures,
thereby shifting the terrain of contestation from whether fos-
sil fuels should be phased out to which fossil configuration
should be retained. At the same time, continuity practices op-
erate through administrative procedures, regulatory authori-
sations, labour arrangements, and territorial anchoring strate-
gies that preserve the operational viability of the infrastruc-
ture. Together, these practices produce a political space in
which fossil continuity appears both necessary and reason-
able, setting the parameters within which deactivation efforts
must operate.

6.3.2 The 2000–2010 period: destabilisation without
disruption

The relational configuration observed in the 2000–2010 pe-
riod corresponds to a deactivation network whose prac-
tices were predominantly oriented towards destabilisation.
As shown in Sect. 6.2, this phase is characterised by a strong
centrality of activist components; the high density of ties
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within the activist group; and comparatively weak connec-
tions with institutional, political, economic, and labour ac-
tors.

Interpreted through the DNA, this configuration reflects a
repertoire of action focused on the denaturalisation of fossil
fuel use and the public articulation of its harmful effects, par-
ticularly regarding health and environmental risks. Destabili-
sation practices were effective in producing controversy, mo-
bilising moral and scientific arguments, and challenging the
legitimacy of the oil-to-coal conversion at the level of pub-
lic discourse. However, they remained largely disconnected
from the institutional and organisational arenas in which con-
tinuity practices were enacted.

As a result, destabilisation was not translated into disrup-
tion. The deactivation network lacked the relational channels
required to interfere with the administrative, political, and
economic mechanisms sustaining infrastructural continuity.
The failure to prevent the oil-to-coal conversion thus does not
indicate the weakness of mobilisation per se but rather the
structural mismatch between a repertoire centred on desta-
bilisation and a fossil network capable of maintaining con-
tinuity through deeply embedded institutional arrangements.
This helps to understand why large demonstrations do not
necessarily translate into substantial changes.

6.3.3 The 2018–2023 period: articulating destabilisation
and disruption

The second period displays a markedly different configura-
tion. While activists remain central, the deactivation network
expands and diversifies through the entry of trade unions,
political parties, institutional actors, trade associations, and
technical groups. As shown by the density-by-groups anal-
ysis and centrality measures presented in Sect. 6.2, this di-
versification is accompanied by increased inter-group con-
nectivity and stronger ties between activists and actors posi-
tioned closer to decision-making arenas.

From the perspective of the DNA, this reconfiguration sig-
nals a qualitative shift in the repertoire of practices deployed
by the deactivation network. Destabilisation practices con-
tinue to play a crucial role by maintaining public visibility,
moral pressure, and a normative critique of fossil fuel use.
However, they are now coupled with disruption practices that
directly target the operational and institutional conditions of
the infrastructure.

The entry of trade unions best illustrates how the two steps
work together and what the qualitative material adds. Struc-
turally, SNA registers the unions as absent in 2000–2010
and prominent in 2018–2023, entering with high inter-group
connectivity and a bridging position: the density-by-groups
analysis records a marked rise in activist–union ties (+20)
precisely as intra-activist density collapses (−78). The net-
work shows that a cross-cutting actor entered as the outcome
changed; it cannot show why – and the question matters,
since unions have historically defended jobs against environ-

mental closure (“jobs versus environment”). The answer lies
in the qualitative record. Our interviews and documents, cor-
roborated by recent work on the Civitavecchia mobilisations
(Caligari and Asara, 2024; Grasso and Delatin Rodrigues,
2024), show that the unions did not merely join an exist-
ing coalition: they rearticulated health, labour, and territorial
futures as a single just-transition problem and co-produced,
with technicians and ecological committees, a concrete in-
dustrial alternative to the gas conversion – notably offshore
wind tied to local shipyard and port employment. It was
this discursive and projectual work, legible only qualitatively,
that converted relational proximity into disruptive capacity,
dissolving the very opposition on which the fossil network’s
legitimation rested. The network locates the hinge; the qual-
itative analysis explains why it held.

As the union case demonstrates, this interpretation clari-
fies the analytical role of social network analysis within the
DNA. Network measures do not capture power or influence
directly; rather, they render visible the relational conditions
under which specific practices can circulate, combine, and
acquire effectiveness. Changes in centrality, density, and tie
intensity reflect shifts in the deactivation network’s capac-
ity to align destabilisation with disruption and to counter
fossil network practices of legitimation and continuity. The
emergence of a relational configuration enables the transla-
tion of contestation into institutional interference (at a local,
regional, and national scale). The halting of the coal-to-gas
conversion thus appears as the outcome of a temporary but
consequential rebalancing between practices of continuity
and practices of disruption, mediated by network reconfig-
uration.

By interpreting the empirical results through the analytical
categories of the DNA, this section demonstrates how net-
work reconfigurations correspond to shifts in the repertoire of
practices deployed in conflicts in fossil fuel infrastructures.
The case of Civitavecchia shows that deactivation becomes
plausible not when destabilisation intensifies in isolation but
when it is relationally articulated with disruptive capacities
capable of constraining fossil continuity. In this sense, the
DNA provides not only a conceptual vocabulary but an in-
terpretative framework for understanding how infrastructural
conflicts evolve through the interaction of practices embed-
ded in changing network configurations.

7 Conclusion

This article has proposed and analytically mobilised the de-
activation network approach (DNA) to examine conflicts sur-
rounding fossil fuel infrastructures. Rather than treating fos-
sil fuel phase-out as a primarily technological or policy-
driven process, the DNA conceptualises infrastructural con-
testation as a relational and practice-based struggle between
antagonistic logics of continuity and deactivation.
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Empirically, the article focused on the deactivation net-
work opposing successive fossil-to-fossil conversion projects
at the Civitavecchia power plants. While only one network
was reconstructed through social network analysis, the an-
alytical contribution of the DNA does not rest on the sym-
metrical mapping of two networks. Instead, fossil networks
were approached as structurally embedded constellations of
legitimation and continuity practices that define the political
and institutional conditions under which deactivation efforts
unfold. This asymmetry is not a limitation of the analysis but
a constitutive feature of fossil power, which tends to operate
by stabilising infrastructures while keeping the governance
arrangements built around them partially opaque.

The comparative analysis of the two periods demonstrates
that the effectiveness of deactivation cannot be explained
by activist mobilisation or network cohesion alone. In the
first period, a repertoire dominated by destabilisation prac-
tices proved insufficient to constrain fossil continuity. In the
second period, deactivation became plausible when desta-
bilisation was relationally articulated with disruptive prac-
tices capable of interfering with the infrastructure’s opera-
tional and institutional viability. Network reconfigurations,
in this sense, functioned as mediators, enabling the trans-
lation of normative contestation into material and political
constraints. Crucially, this mediating role of networks must
be understood as intrinsically shaped by the infrastructural
nature of fossil power. Fossil fuel infrastructures do not
merely constitute the object of contention; they actively or-
ganise asymmetrical conditions of visibility, access, and in-
tervention (Mitchell, 2011). Through their material embed-
dedness in territories, regulatory regimes, labour relations,
and energy systems, infrastructures stabilise practices of le-
gitimation and continuity while rendering fossil networks
partially opaque and institutionally sedimented. Deactivation
networks, by contrast, remain relationally exposed and po-
litically contingent. The asymmetry observed in this article
is therefore not only relational but infra-structural: it is pro-
duced by the capacity of infrastructures to concentrate power
while dispersing responsibility and to normalise continuity as
a taken-for-granted background condition of socio-economic
and political life.

By foregrounding the interplay between practices and re-
lational configurations, the DNA contributes to ongoing de-
bates on supply-side climate politics, fossil fuel phase-out,
and infrastructural power. It offers an interpretative frame-
work for analysing why some deactivation efforts succeed
while others fail, without presupposing empirical symme-
try between opposing forces. More broadly, the approach
highlights how asymmetrical power relations are produced
and contested through infrastructures, and why understand-
ing these asymmetries is crucial for the politics of decarbon-
isation.

Future research may build on this framework by exploring
other infrastructural sites and by combining different empir-
ical strategies to trace fossil and deactivation network prac-

tices across scales. However, the central contribution of this
article lies in demonstrating how a practice-oriented and re-
lational perspective can render visible the conditions under
which fossil continuity is disrupted and infrastructural deac-
tivation becomes politically achievable.
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