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Drawing on qualitative interviews with key actors across local, regional, and national levels,
supplemented by document analysis, the study indicates that institutional framings and long-
standing governance arrangements position citizens as passive recipients rather than active
contributors to risk management. The analysis identifies a persistent reliance on top-down
practices, shaped by liability structures, fragmented responsibilities, and the characteristics of
analytical safety-control problems associated with low-probability, high-impact risks. These
governance dynamics constrain the perceived feasibility of integrating community knowledge
and engagement into preparedness processes, particularly in risk communication, early warning,
evacuation planning, and exercises. By examining how institutional actors understand the role of
citizens, the study identifies conditions under which hybrid governance models combining expert
authority with structured, phase specific public engagement may become feasible. The findings
contribute to disaster risk reduction research by clarifying context-specific obstacles to partici-
patory governance and by specifying how a cautious “first mile” orientation can strengthen
preparedness in safety-critical risk domains without undermining legal accountability or emer-
gency command.

1. Introduction

Disaster risk reduction (DRR) research frequently highlights the tension between traditional, expert-driven governance models and
approaches that emphasise community agency, participation, and local knowledge. Traditional top-down systems—still dominant in
many industrialised settings—tend to treat citizens as end-users of information rather than contributors to preparedness and response
processes [1-3]. While global attention following the 2004 Indian Ocean tsunami led to significant efforts to strengthen the “last mile”
of warning dissemination, this framing still reinforces a one-directional flow of information that assumes expertise sits at the centre
and moves outward to the public [4-7]. Such assumptions risk marginalising the situated knowledge, everyday experience, and
adaptive capacities of at-risk populations. Strengthening people-centred governance aligns with global DRR priorities, especially the
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Sendai Framework's emphasis on inclusive, community-based preparedness and risk communication.

People-centred or “first mile” approaches offer an alternative by emphasising that communities should be engaged throughout the
entire DRR cycle. Rather than treating citizens solely as recipients of warnings, these approaches recognise that individuals and groups
possess valuable understandings of vulnerabilities, priorities, and coping capacities that can improve the design and functioning of risk
management systems [2,8-10]. Empirical studies across diverse contexts suggest that such involvement can enhance trust, legitimacy
and response effectiveness although these effects remain context-dependent and are not empirically examined in this study. Never-
theless, implementing people-centred approaches remains challenging where risk governance is characterised by high technical
complexity, specialised expertise, and institutional cultures oriented around professional authority.

However, the benefits of people-centred preparedness should not be treated as self-evident. Research on warning response shows
that public behaviour is heterogeneous and shaped by trust, prior experience, perceived credibility, household constraints, social
networks, and the practical feasibility of protective action [11]. Participation may therefore strengthen preparedness not because
citizens always respond as intended, but because it can reveal how different groups interpret warnings, what practical barriers they
face, and which forms of communication are likely to be understood and trusted. In the context of dam-failure risk, the value of
participation should consequently be understood as a hypothesis about improving communication, legitimacy, and contextual fit,
rather than as an empirically demonstrated effect tested in this study.

Dam-failure risk management represents one such context. As an analytical safety control problem, it is shaped by tightly coupled
technical systems, strict liability frameworks, and highly specialised knowledge domains, all of which reinforce institutionalised top-
down practices [12,13]. Although dam-failure events are rare, their potential consequences are deemed unacceptable and demand
rigorous, centralised planning and coordination across multiple administrative levels. Within such settings, citizens are typically
positioned outside the core risk governance system, involved only as recipients of warnings or information campaigns rather than as
actors who can shape preparedness or be involved in decision-making processes.

Against this backdrop, this study examines how practitioners involved in dam-failure contingency planning in Sweden concep-
tualise the role of citizens in risk governance. Drawing on a critical case study [14] of a river-group collaboration — a key institutional
arrangement for dam-failure preparedness — the analysis identifies how actors at municipal, regional, and national levels understand
obstacles to citizen involvement. It further explores how these perceived barriers align with, or differ from, those identified in broader
research on people-centred DRR, and how the specific characteristics of dam-failure risk shape assumptions about responsibility,
system boundaries, and the feasibility of participatory approaches.

By focusing on a low-probability/high-impact risk domain where expert authority is strongly embedded, this study contributes to
ongoing debates about participatory DRR governance. It suggests that institutional framings, organisational cultures, and risk-specific
logic may limit opportunities for citizen engagement and proposes that hybrid governance models — integrating professional expertise
with meaningful forms of community participation — provide a promising path forward. In doing so, the article advances under-
standing of how people-centred approaches can be integrated into specialised risk contexts, in line with global DRR priorities.

This study contributes to existing research by demonstrating how deeply embedded institutional logics and liability structures in
analytical safety control contexts shape assumptions about citizens’ roles in risk governance. It advances the people-centred DRR
literature by showing why participatory approaches struggle in highly technical domains and identifies institutional and perceptual
conditions that shape how actors understand the feasibility of hybrid models. The study thus offers a nuanced account of how “first
mile” principles can be adapted for low probability/highimpact risks such as dam-failure.

This study asks the following research questions.

1. What obstacles do dam failure risk managers perceive as central when it comes to including citizens in planning, decision-making,
and risk management processes (e.g. early warning and exercises)?

2. How do these obstacles complement and/or differ from those identified in prior research on people-centred approaches?

3. How do characteristics of dam failure risk influence the obstacles that need to be overcome for a people-centred approach?

2. Theoretical approach
2.1. Dam-failure as a hazard source and implications for risk management

Dam-failure risk emerges within tightly coupled, complex socio-technical systems where accidents are infrequent yet potentially
catastrophic [13]. Such systems offer limited opportunities for experiential learning, thereby reinforcing a dependence on expert
driven analytical methodologies, predictive modelling, and technically oriented safety control strategies. These approaches are
appropriate for managing physical infrastructure but are often insufficient for addressing the social and institutional dynamics that
shape real-world responses to rare, high-impact events [8]. The primacy of technical expertise and formalised decision-making
structures also influences how actors conceptualise risk governance boundaries—narrowing participation predominantly to institu-
tional and professional stakeholders.

In the context of dam safety, this configuration of knowledge, responsibility, and authority forms a significant backdrop for un-
derstanding why people-centred approaches struggle to gain traction. Expert dominance, and strict liability structures often lead to
organisational cultures that privilege top-down control, thereby constraining opportunities for citizen involvement even when such
involvement is normatively endorsed in broader DRR frameworks.
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2.2. Relationships between top-down models and people-centred approaches

Traditional top-down risk governance models centralise authority within regulatory agencies, dam owners, and emergency
management institutions. Citizens are often positioned as passive recipients of warnings, protective measures, and post event assis-
tance [2,8,15]. While these arrangements can support coordination and rapid decision-making, they also risk limiting risk under-
standing, reducing public trust, and generating communication challenges during crises.

People-centred approaches emerged in response to the limitations of this model. They advocate treating citizens as knowledgeable
actors within the risk governance system rather than as external audiences. These approaches emphasise participation, transparency,
shared responsibility, and the co-production of knowledge [3,8]. From a bottom-up perspective, early warning systems and pre-
paredness plans must be designed not only for communities but with them, integrating local experiences, vulnerabilities, and coping
capacities [11,15].

Critics have warned against replacing technical expertise with unstructured lay input; however, contemporary DRR scholarship
increasingly suggests that hybrid governance models—combining expert authority with meaningful community engagement—offer a
more contextually appropriate path forward [16]. Such models recognise that while expert knowledge remains indispensable, citizen
insights contribute to socially robust decision-making, increase legitimacy, and improve response effectiveness.

2.3. Institutional capacity building as a foundation for people-centred approaches

The shift frtop-downown to people-centred DRR is not merely procedural; it requires substantial institutional transformation.
People-centred approaches cannot be sustained without the organisational capability to support participation, decentralise authority,
and maintain long-term collaborative processes [3]. As noted by Iao-Jorgensen [1], traditional DRR governance systems often lack the
enabling conditions required for participatory practice. Building on this discussion of collaborative capacity development and the
broader people-centred DRR literature reviewed above [2,3,8], institutional capacity building in DRR can be understood as involving
several interrelated components.

1. Enabling decentralised decision-making structures: People-centred DRR requires distributing responsibility across administrative
levels so that municipalities, local organisations, and community groups can meaningfully influence preparedness planning. This
often demands adjusting centralised procedures, reallocating responsibilities, and creating mechanisms that allow local actors to
initiate, shape, and evaluate risk governance processes.

2. Clarifying mandates and accountability frameworks: Ambiguous or overlapping responsibilities—such as uncertainties regarding
which agency is responsible for warning communication—undermine public-facing activities and hinder collaborative planning.
Strong capacity includes well-defined mandates, harmonised guidelines, and transparent accountability structures that prevent
institutional deadlock.

3. Strengthening communication and knowledge sharing systems: Authorities require the ability to produce, interpret, and disseminate
timely, understandable, and context appropriate information. This includes technical infrastructure (e.g., early warning systems),
digital outreach tools, and staff competencies related to public communication and engagement. Two-way communication
mechanisms are essential to people-centred governance.

4. Enhancing cross-sectoral collaboration: Because dam-failure risk involves municipalities (multiple departments and sectors), emer-
gency services, dam owners, regional authorities, and national agencies, capacity building must support coordinated planning
across these actors. Collaboration requires shared situational awareness, joint exercises, inter-organisational routines, and insti-
tutional platforms — such as river groups in the case of dam-failure risk — that enable deliberation and cooperative decision-making.

5. Building personnel capabilities and securing long-term resources: Municipalities and regional authorities often lack sufficient staffing or
financial resources to undertake participatory processes, outreach, or exercises. Capacity building therefore entails sustained in-
vestment in training, staffing, and budgeting to ensure that participation is not dependent on temporary projects or individual
champions.

6. Developing formalised participatory tools and routines: Institutionalising participation requires dedicated procedures and tools—such
as consultation frameworks, participatory mapping, citizen reference groups, or community-based exercises—that make citizen
engagement a recurring component of governance rather than an ad hoc intervention

2.4. Institutional reform as a prerequisite for people-centred DRR

Building on the institutional-capacity perspective outlined above, without institutional structures that make participation possible,
people-centred approaches remain aspirational rather than operational. Top-down governance patterns, limited organisational ca-
pacity, and misaligned responsibilities can perpetuate the perception that citizens are passive, uninterested, or incapable of
contributing meaningfully. In domains such as dam failure risk — where expert authority and liability concerns are deeply entrenched —
capacity building performs an essential role in broadening the system boundary to include citizens as actors and in creating the
organisational conditions under which their engagement becomes both feasible and valuable.

2.5. Conceptual clarification

To avoid conceptual ambiguity and building on the people-centred DRR and participatory governance literature reviewed above [2,
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3,8,9,16], several key terms used in this study are defined explicitly.

A “top-down approach” refers to governance arrangements in which decision-making authority and knowledge flows are primarily
centralised within institutional actors, with citizens positioned as recipients of information and measures.

A “people-centred approach” refers to governance arrangements that recognise citizens as actors within the risk governance sys-
tem, whose knowledge, preferences, and capacities are incorporated into preparedness and decision-making processes. This does not
imply replacing expert knowledge but rather complementing it.

In this article, citizen involvement does not imply unrestricted direct participation by all residents in technical or safety-critical
decisions. Rather, it refers to organised and proportionate forms of engagement, such as citizen reference groups, collaboration
with civil-society organisations, dialogue with schools and care facilities, participatory mapping, targeted outreach to vulnerable
groups, and community-based preparedness exercises.

The concept of the “first mile” is used to emphasise the inclusion of communities throughout the disaster risk reduction cycle, in
contrast to the “last mile” framing that focuses primarily on the delivery of warnings to the public [9,10].

Finally, “hybrid governance models” refer to arrangements that combine expert-led decision-making structures with institution-
alised forms of public engagement. In this study, these concepts are treated as analytical dimensions rather than strictly opposing
categories.

While these definitions provide analytical clarity, the boundaries between these approaches may be contested in practice,
particularly in relation to how participation is interpreted and operationalised in safety-critical governance contexts. In addition,
participatory approaches introduce potential trade-offs. These may include slower decision-making processes, difficulties in recon-
ciling conflicting perspectives, and challenges in maintaining clear accountability structures in complex governance systems. In safety-
critical domains, such as dam-failure risk management, these concerns are particularly salient as system reliability and rapid response
capacity remain paramount.

3. The case study
3.1. The critical case approach

This study employs a critical case design to investigate barriers to citizen inclusion in dam-failure risk management. Following
Flyvbjerg [14], a critical case is selected because it provides particularly clear insight into structural mechanisms and institutional
dynamics that are likely to be present in other comparable contexts. Although the interview data were collected in 2016, the case
remains analytically relevant for three reasons.

First, institutional arrangements in Swedish dam-safety governance have shown considerable continuity over time. The relation-
ships between dam owners, municipalities, regional authorities, and national agencies have shaped stable, long standing regulatory
frameworks governing dam safety classification, contingency planning, and coordination mechanisms [17]. Consequently, the
structural barriers identified in the study are not time-bound but reflect durable institutional features.

Second, the purpose of the study is not to document current operational procedures but to identify systemic and structural factors
that hinder the implementation of people-centred approaches. These factors — such as the dominance of top-down governance, expert-
centric framings, and limited institutional capacity for public engagement — are deeply institutionalised and persist despite organ-
isational or technological developments, including the introduction of SMS-based warning capabilities [18].

Third, the empirical material is triangulated with document analysis, including contingency plans, guidelines, and regulatory
documents, strengthening the robustness and transferability of the findings. This combination of interview and documentary data
provides a comprehensive view of the institutional context in which dam-failure risk governance is embedded. As such, the case
contributes insights that extend beyond the Swedish context and speak to broader DRR debates concerning public participation in low
probability/high impact risk domains.

3.2. Case description

Sweden's dam safety governance framework involves multiple actors operating across municipal, regional, and national levels.
Svenska kraftnat (SvK)—a state owned authority and national transmission system operator—is also the designated national dam
safety authority that includes responsibilities for developing guidelines, coordinating preparedness, and supporting capacity building
and research [19].

Dam owners hold legal responsibility for the safety of their dams and carry strict liability for damages resulting from failure. They
work within a safety-management system that includes self-regulation procedures, risk assessment routines, and contingency-planning
requirements developed in collaboration with affected municipalities [20].

At the regional level, the County Administrative Board (CAB) coordinates county-wide contingency planning, supervises dam-
owner compliance with the Civil Protection Act, and ensures municipalities fulfil preparedness responsibilities [21]. Sweden's 21
CABs function as important intermediaries between national policy and municipal implementation.

Municipalities (290 in total) are responsible for local contingency planning and for providing rescue services in the event of dam-
failure. They also supervise dam owners classified as operating dangerous facilities [19]. Their proximity to residents makes them the
primary communicators of risk information, although municipalities vary in resources, capacities, and experience.

The river basin includes several large hydropower and reservoir dams located in a regulated river system in Sweden. The down-
stream area consists of a combination of smaller settlements, rural areas, transport corridors, public facilities, and urbanised municipal
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centres. The topography varies, including sections where the landscape may concentrate flood impacts and influence available
warning and evacuation time. From a preparedness perspective, the case is therefore characterised by low-probability/high-impact
scenarios, spatially uneven exposure, and varying — and in some locations limited — evacuation lead times, as well as a dependence
on coordinated action across several municipalities and administrative levels. Detailed technical dam parameters, inundation maps,
and precise exposure data are not reported here because such information may be security sensitive. Instead, the case description
focuses on governance-relevant characteristics that shape contingency planning, public communication, and the feasibility of citizen
involvement.

This level of description (see also Table 1) is intended to provide sufficient contextual information for interpreting the governance
analysis, while avoiding disclosure of technical or spatial details that could be security sensitive. The purpose of the case description is
therefore not to support hydraulic modelling or technical risk estimation, but to identify the governance conditions under which public
engagement becomes more or less feasible. For this analytical purpose, the most relevant case characteristics are the multi-level re-
sponsibility structure, the low-probability/high-impact nature of the hazard, the potential time sensitivity of evacuation, and the
security constraints surrounding public communication.

Although detailed technical specifications are not disclosed, the dams included in the study are classified within the highest na-
tional safety categories, implying large storage volumes and the potential for significant downstream consequences. The river system
includes sections where flood propagation may be rapid, limiting evacuation lead times in certain areas. Population exposure varies
across municipalities, with some localities characterised by concentrated settlement patterns in low-lying areas, while others are more
dispersed.

3.3. River groups as collaborative governance arenas

River groups—multi actor collaborations that bring together municipalities, dam owners, CABs, and other central actors along a
river system—serve as key institutional arenas for coordination and knowledge sharing. Their mission includes assessing water status,
coordinating information flows, and identifying measures to reduce flood risk before and during high water events [19,21,22]. River
groups also support the development of coordinated contingency plans for dam failure risk.

The river group analysed in this study, located in central Sweden, has engaged in coordinated contingency planning work for
several years. Interviews were conducted with representatives from municipalities identified as facing the most severe consequences in
the event of dam-failure, along with respondents from the CAB, dam owner Fortum, and SvK. While earlier research examined other
parts of the same dataset [17], this study focuses specifically on how these actors view the role of citizens in preparedness,
communication, and decision-making processes.

3.4. The Swedish early warning system

The Swedish warning system for dam-failure builds upon the national Important Public Announcement (IPA) system, used to alert
the public during accidents, severe events, or threats to critical infrastructure. IPA messages are disseminated through radio, television,
government websites, apps, social media, mobile notifications, landline voice messages, and outdoor sirens. Initially, information is
primarily in Swedish.

However, research indicates that public familiarity with the IPA system is limited. A 2018 MSB commissioned survey of 1680
respondents found that only about half knew how warnings are issued, one quarter had no knowledge at all, and only 15 percent
understood what actions to take when hearing an IPA signal [23]. Younger groups demonstrated even lower levels of awareness. These
findings highlight challenges in public readiness and underscore broader issues raised by this study—particularly the gap between
institutional expectations and the public's actual knowledge and capacity to act.

4. Methods

This study applies a qualitative case study methodology to examine how key actors involved in dam failure risk management
perceive obstacles to citizen involvement in preparedness and contingency planning. The analytical focus is on understanding how
institutional structures, risk framings, and interorganisational dynamics shape opportunities for adopting people-centred approaches
within a highly specialised risk domain.

Table 1
Case context.

Case characteristic Relevance for the analysis

Hazard source Large hydropower and reservoir dams in a regulated river system.

Governance setting ~ Multi-level Swedish dam-safety governance involving dam owners, municipalities, the County Administrative Board, and Svenska kraftnat.
Spatial context Downstream municipalities include both urban and rural settlements, creating varied communication and evacuation needs.

Planning challenge =~ Low-probability/high-impact scenarios require preparedness despite limited public experience of dam-failure events.

Time sensitivity Potentially short warning and evacuation lead times increase dependence on pre-established communication routines and public readiness.

Security limitation Detailed dam characteristics, inundation maps, and precise exposure data are omitted to avoid disclosing security sensitive information.
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4.1. Case selection and rationale

With support from Svenska kraftnat (SvK), two river groups recognised as being at the forefront of collaborative contingency
planning for dam failure risk were initially identified as potential critical cases. Following discussions with project managers from each
group, one river group—Ilocated in central Sweden—was selected on the basis of being more advanced in its preparedness and planning
processes. This selection aligns with a critical case design, which is suitable for revealing particularly clear or theoretically significant
manifestations of broader institutional patterns [14].

The objective was not to capture an average or typical case, but to analyse a setting where collaborative procedures, planning
routines, and institutional arrangements were already well developed. Such a context provides strong analytical leverage for identi-
fying persistent structural and systemic barriers that remain despite institutional maturity.

To further enhance transparency, ethical considerations were addressed by ensuring respondent anonymity, and all participants
gave informed consent for their contributions to be used for research purposes.

4.2. Data collection: interviews

Empirical data were generated through in-depth, semi-structured telephone interviews conducted between 11 January and 10 June
2016. Interviews were conducted via telephone with detailed notes taken to ensure accuracy while preserving respondent anonymity.
Each interview lasted approximately 60 min, allowing sufficient time for respondents to elaborate on institutional roles, risk as-
sumptions, and collaboration practices.

The limited number of interviews reflects the small and highly specialised population of actors directly involved in dam-failure
contingency planning. The aim was therefore not to achieve representational breadth, but to capture the perspectives of those
holding key institutional responsibilities within the governance system. Respondents represented the core organisations involved in
the river group's collaboration structure, ensuring that municipal, regional, national, and dam-owner perspectives were included.
Interviews encompassed.

Two municipalities identified by collaborative actors as facing the most severe consequences in the event of dam-failure
The County Administrative Board (CAB)

Fortum, the major dam owner in the area

Svenska kraftnat (SvK), the national dam safety authority

These actors collectively represent the core decision makers responsible for contingency planning, early warning, evacuation
preparedness, and public communication. Since citizens downstream would be directly affected by a dam failure event, the interview
questions focused specifically on how respondents perceived the challenges of involving the public in planning and decision making
processes.

Interview guides included semi-structured questions focusing on: (i) organisational responsibilities and mandates; (ii) risk framing
and assumptions regarding dam-failure scenarios; (iii) communication practices, including public outreach and warning systems; (iv)
experiences of collaboration within the river group; and (v) perceptions of the feasibility and desirability of involving citizens in
planning, decision-making, and preparedness activities. This structure ensured comparability across interviews while allowing re-
spondents to elaborate on context-specific experiences.

The sample (se also Table 2) was designed to capture perspectives across all core organisational levels involved in dam-failure risk
governance, rather than to achieve statistical representation. The selected respondents represent key actors responsible for contin-
gency planning, coordination, and public communication within the river-group collaboration structure.

4.3. Document analysis and triangulation

To strengthen analytical robustness and contextual understanding, interview data were compared with key documents [24],
including contingency plans, guidelines, and regulatory documents. This comparison was used to examine whether respondents’
descriptions of responsibilities, communication routines, and planning practices corresponded with formal procedures and institu-
tional mandates.

These included.

Table 2
Overview of interview sample.

Organisation Number of interviews Role/Function represented

Rescue Service Chief
Safety coordinator
Emergency response officer
Operations officer

Dam safety officer

Municipality 1

Municipality 2

County Administrative Board (CAB)
Dam owner (Fortum)

Svenska Kraftnat (SvK)

Total

O\ o = =
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e Local and regional contingency plans
e Guideline documents related to dam safety and emergency preparedness
o Legislative and regulatory documents outlining institutional responsibilities

Document analysis provided insight into the formal structures, procedures, and assumptions that shape dam-failure risk gover-
nance. It also enabled comparison between institutional expectations and practitioners’ interpretations of their mandates and
capacities.

Drawing on Yin's [25] recommendations for case study research, all quotations are attributed to organisations rather than in-
dividuals in order to ensure respondent anonymity.

4.4. Analytical strategy

The study follows an embedded single case study design [25], which integrates interview data and document analysis into a unified
analytical framework. Data interpretation employed conventional qualitative content analysis [26], a suitable approach when existing
theoretical understanding of a phenomenon is limited and analytical categories should emerge inductively from the material.

The authors acknowledge that their long-standing research engagement in Swedish risk governance may influence interpretation;
reflexive discussions were therefore used throughout the analytical process to minimise bias and ensure that institutional assumptions
were critically examined.

The analytical process involved several steps.

Initial reading of interview transcripts and documents to gain a holistic understanding

Open coding, allowing key themes, concepts, and recurring patterns to emerge from the data

Categorisation of codes into higher-order analytical categories

Iterative comparison between interviews and documents to identify convergence, divergence, and underlying institutional logics

The four final analytical categories — Participation, Communication, Evacuation, and Exercises — structure the Results section and
reflect the primary domains in which respondents identified barriers to citizen involvement.

To strengthen analytical transparency, coding was conducted iteratively by identifying recurring themes across interviews and
documents, followed by grouping codes into higher-order analytical categories. The interpretation focused on identifying consistent
institutional framings and perceived barriers, rather than quantifying responses. Illustrative quotations are used to demonstrate typical
or contrasting positions within the material and are selected to represent recurrent themes rather than isolated views.

Due to confidentiality considerations and the limited size of the sample, full interview transcripts are not included. However, the
analytical process is described in sufficient detail to allow readers to assess the credibility of the analysis.

4.5. Ethical considerations

In accordance with Swedish ethical guidelines for research involving professional participants, the study did not require formal
ethics board approval. All respondents provided informed consent, and anonymity was ensured following national standards.

5. Results

The results are organised around four analytical categories that emerged from the qualitative content analysis: Participation,
Communication, Evacuation, and Exercises. Together, these themes illustrate how actors involved in dam failure risk governance
perceive citizens, interpret their responsibilities, and understand the challenges associated with adopting more people-centred
approaches.

5.1. Participation

Across all interviews, respondents consistently framed dam failure risk management as a responsibility that rests primarily with
public authorities. Municipalities, regional agencies, national authorities, and dam owners were seen as the central actors responsible
for assessing risks, preparing contingency plans, and ensuring that protective measures are in place. Citizens, by contrast, were largely
viewed as passive recipients of information rather than as actors who could meaningfully contribute to planning or decision making.

Although several respondents acknowledged that citizens might have a role to play, this role was typically positioned at the local
level and described in terms of being informed rather than actively involved or consulted. Municipal representatives argued that
responsibility should be shared between municipal and regional government, but they also reinforced the idea that public engagement
would remain focused on delivering information, not co-producing it:

I think it is a shared responsibility, between municipal and regional government ... They should inform, but I mean ... What we
have done with regards to this issue is to work together with the CAB to reach out, and I think that is how we should do going
forward as well. (MUN2)

Dam owners, meanwhile, emphasised individual responsibility once warnings are issued and suggested that public participation in
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planning would be impractical or even disruptive. One respondent stressed that expertise was essential for understanding evacuation
planning:

I also think that you need a certain amount of knowledge in order to understand the ins and outs of evacuations, which I doubt
that common people possess ... it’s not possible to make this democratic when it happens either ... the authorities will take
command and, in these cases, people generally want that too. (Fortum)

Attempts to engage the public through information meetings or outreach were described as largely unsuccessful. Respondents
explained that such efforts had been met with very low attendance, reinforcing perceptions that citizens lacked interest or capacity for
engagement:

These meetings normally invite many people, but most often there are very few that show up ... it is more of disseminating
information than making the public part of the process. (SvK)

Overall, participation was conceptualised as one-directional, reinforcing institutional framings that cast citizens outside the core
risk-governance system.

5.2. Communication

Communication with the public about dam failure risk was described as a largely institutional and technical process, led primarily
by municipalities with support from regional and national actors. Information campaigns, such as mailed folders, were the primary
mechanism for communicating contingency plans. Respondents consistently noted that such campaigns received minimal public
response: “I got one phone call ... I think that shows that the people who live here are very, very at ease about the dam” (MUN1).

This perceived lack of engagement contributed to scepticism about the effectiveness of proactive communication. Many re-
spondents argued that risk communication should occur only when an event is imminent, asserting that people would otherwise forget
or disregard the information: “There is no need to inform about something that hopefully will never happen ... it is better to have
information readily available, to get out at the push of a button” (MUN1).

Respondents emphasised preparing concise, situation-specific information that could be deployed rapidly during a crisis. The CAB
similarly expressed concerns that earlier communication efforts could not be relied upon:

We cannot rest on our laurels and think ‘if we have sent out this information then people will know what to do’ ... it is in that
moment that we will need to be able to give out good information. (CAB)

Uncertainty also existed regarding which agency should be responsible for informing the public about new SMS based warning
systems. Respondents gave conflicting answers, pointing variously to municipalities, CABs, SvK, or MSB. This ambiguity created
coordination challenges: “It gets a little weird if SvK are discussing warnings ... while MSB simultaneously are coming with different
recommendations” (Fortum).

In summary, communication was perceived as a unidirectional flow of information from authorities to citizens. Fragmented re-
sponsibilities and limited confidence in public engagement formed key obstacles to more interactive communication strategies.

5.3. Evacuation

Evacuation planning was another domain where respondents viewed citizens as dependent on institutional guidance rather than as
contributors to preparedness. Authorities emphasised the need for detailed assessments of population numbers, potential flood tra-
jectories, and logistical requirements. Although uncertainties exist regarding water behaviour during dam-failure, respondents
stressed that the number of evacuees and overall scope of measures must be predetermined: “We need to have a clear picture of how
extensive an evacuation might be ... how many people will need to be evacuated” (CAB). At the same time, contingency plans require a
balance between detail and accessibility; excessive detail may trigger security classification restrictions, limiting public availability.

Practical challenges also arose, such as identifying suitable evacuation locations. Past exercises revealed that some designated
command centres would lose power during a dam failure event, prompting revisions such as securing external power sources.

Respondents reiterated that evacuation would need to be swift but would likely be preceded by some warning:

You need to be aware ... the dam won’t fail like snapping your fingers ... we will always have some lead time ... but when the
dam fails ... we will have four hours to evacuate whoever is left. (MUN1)

Internal responsibilities were clearly defined, with schools, care facilities, and rescue services each assigned specific roles: “If we
decide to push the button ... the school staff are responsible for the students until their parents have come to pick them up” (MUN1).

However, no evidence indicated citizen involvement in evacuation planning. Citizens were expected to follow instructions rather
than contribute to preparedness processes.

5.4. Exercises
Exercises were widely regarded as essential for maintaining crisis management capacity and clarifying institutional roles. These

occurred at multiple levels — municipal, regional (CAB), and organisational (e.g., Fortum) — and occasionally included river group
collaboration.
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However, exercises seldom involved citizens. Some municipalities had conducted small-scale evacuation exercises, but these were
not focused specifically on dam-failure risk and primarily aimed at internal coordination. While CAB representatives noted occasional
involvement of voluntary civil-defence associations, such efforts remained limited: “We encouraged local initiatives ... which could
entail establishing evacuation locations, information hubs, or whatever” (CAB).

SvK respondents suggested that direct public involvement in exercises was unnecessary, arguing that preparedness should centre on
organisational collaboration. One exercise simulated public behaviour using students: “It wasn't the public per se, but it was an
imagined public” (SvK).

Overall, exercises reinforced a top down orientation, with citizens positioned outside the operational risk management system and
largely absent from practical preparedness activities.

6. Discussion

The findings of this study reveal deep-seated structural, institutional, and cognitive barriers that constrain the adoption of people-
centred approaches within dam-failure risk governance. While several obstacles correspond to challenges previously highlighted in
disaster risk reduction (DRR) research [2], the results also illuminate barriers that are rooted in the specific characteristics of dam
failure risk as an analytical safety control problem. These dynamics collectively highlight the magnitude of the conceptual and
institutional transformation required for more participatory forms of DRR to take shape in this context.

A central barrier concerns the institutional framing of citizens as external to the risk governance system. Across interviews, actors
consistently depicted citizens as passive recipients of information rather than as contributors with relevant knowledge or capacities.
This framing stands in stark contrast to the “first mile” and people-centred paradigms, which emphasise that at risk populations possess
unique insights into their vulnerabilities and resources and therefore should be engaged throughout the DRR cycle [8,10]. By
excluding citizens in national, regional, and local contingency plans, institutions reinforce the assumption that citizens lack both
competence and legitimacy to participate. When citizens are conceptualised as external to the system, meaningful engagement be-
comes difficult even to imagine, let alone implement.

A second barrier arises from fragmented roles, uneven capacities, and limited mutual understanding among institutional actors.
The study reveals ambiguities and disagreements about who holds responsibility for different components of preparedness — partic-
ularly communication and outreach. This aligns with findings by Persson and Granberg [17], who show that weak mutual under-
standing of roles can undermine overall preparedness and inadvertently generate vulnerabilities. In this case, higher-level actors often
emphasised municipal responsibility for citizen communication, while municipal representatives stressed that the task is shared and
noted a lack of resources to manage it independently. This misalignment reinforces a governance culture where public involvement
becomes an afterthought, overshadowed by internal coordination struggles.

These institutional dynamics are further reinforced by risk specific governance logic. Strict liability requires dam owners to
maintain tight control over safety related processes. This, combined with the technical complexity of damfailure scenarios, sustains an
expert-centric system in which public involvement is seen as potentially disruptive or irrelevant. Comparable dynamics are evident in
other high reliability domains such as nuclear safety governance, where expert stakeholders frequently express scepticism toward
public capability and maintain strongly expert centric decision structures [27]. Several respondents questioned whether citizens could
meaningfully contribute to evacuation planning or warning design, underscoring the belief that the system's effectiveness relies pri-
marily on professional expertise. In practice, this logic supports a reactive approach: preparing information to “push out” when a crisis
is imminent rather than fostering long-term community awareness and preparedness.

At the same time, disaster research demonstrates that public responses to warnings are heterogeneous, including instances of
delayed response, selective compliance, or refusal to evacuate [11]. Such behaviour highlights that uncertainty does not only concern
hazard dynamics but also human response. Participatory approaches do not eliminate this variability but may contribute to a better
understanding of how different groups interpret and act upon risk information, thereby improving communication strategies and
preparedness planning. A key implication is that institutional assumptions about citizens cannot be treated as evidence of actual public
capacity, interest, or behaviour. Since this study does not include direct citizen data, the findings show how institutional actors
construct the role of the public, rather than how the public would in fact respond to dam-failure risk communication or preparedness
initiatives. This distinction is important: the absence of citizen participation in current planning may reflect institutional routines and
engagement formats as much as public disinterest. Consequently, the study supports the need for carefully designed participatory
pilots but does not claim to demonstrate their effectiveness.

Exercises reinforce the expert centric orientation. Although exercises were acknowledged as essential for preparedness, they rarely
involved citizens. When the ‘public’ was simulated, it was done through imagined scenarios rather than through direct engagement.
This substitution prevents institutions from learning from citizens' real concerns, questions, and behavioural patterns, thereby
reproducing existing assumptions instead of challenging them. Over time, this lack of interaction deepens the divide between au-
thorities and the public, undermining trust and the legitimacy of preparedness measures.

Taken together, the findings underscore that the distance between existing practice and the ambitions of people-centred DRR is
substantial — not a gap but a chasm. It is not sufficient to introduce new communication tools or participation initiatives; the issue lies
in a deeper institutional mindset that frames citizens as outsiders. Without confronting this underlying framing, people-centred ap-
proaches will remain rhetorical rather than operational.

Nevertheless, the findings suggest that people-centred approaches may offer potential benefits in highly technical, expert domi-
nated contexts such as dam failure risk, particularly in relation to communication, trust, and contextual adaptation. Respondents
expressed assumptions and uncertainties about public knowledge, behaviour, and engagement that could be clarified—and in some
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cases corrected—through participatory practices. Citizens may possess contextual knowledge of everyday routines, place based vul-
nerabilities, and local capacities that can strengthen communication strategies, evacuation planning, and coordinated exercises. When
combined with expert authority, such insights may help strengthen the system's robustness, legitimacy, and social responsiveness,
although this potential requires empirical testing through future participatory initiatives.

The adoption of hybrid governance models also raises important questions regarding accountability, decision authority, and
emergency effectiveness. In dam-failure risk management, participatory approaches should not be understood as a transfer of formal
responsibility from authorities or dam owners to citizens. Rather, they should be institutionalised as preparatory mechanisms that
improve the quality, legitimacy, and contextual relevance of planning before an emergency occurs. Formal authority over dam safety,
warning decisions, rescue operations, and evacuation orders must remain with legally mandated actors. Citizen involvement is
therefore most appropriate in anticipatory and deliberative phases, including the design of risk communication, the identification of
local vulnerabilities, the testing of warning messages, participatory evacuation planning, and preparedness exercises. During an actual
dam-failure event, clear command structures and rapid expert-led decision-making remain essential. The added value of a first-mile
approach lies in strengthening the conditions under which such decisions are understood, trusted, and acted upon by affected pop-
ulations, rather than in redistributing legal authority during the emergency itself.

At the same time, the introduction of people-centred or hybrid governance arrangements may generate new challenges and po-
tential vulnerabilities. Increased participation may complicate coordination processes, particularly if multiple perspectives must be
reconciled under time constraints. There is also a risk that unclear expectations regarding the role of citizens could create ambiguity
around responsibility and accountability, especially if participatory processes are not clearly delimited to preparatory phases.
Furthermore, incorporating public input may require additional resources and institutional capacity, and poorly designed partici-
pation could lead to tokenistic engagement or reinforce existing assumptions rather than challenge them. These considerations
highlight that the adoption of a first-mile approach involves not only potential benefits, but also trade-offs that must be carefully
managed within the constraints of safety-critical systems.

Operationally, this implies four institutional adjustments. First, river-group coordination structures should include a recurring
agenda item on public engagement, ensuring that citizen-related issues are not treated as peripheral to technical preparedness. Second,
municipal responsibilities for public engagement should be clarified through national guidance, revised contingency-planning rou-
tines, or formalised river-group mandates. Such clarification should specify what municipalities are expected to do before an emer-
gency, what support they can expect from CABs, SvK, MSB, and dam owners, and how engagement activities should be resourced and
coordinated across affected municipalities. Third, dam owners and national authorities should contribute technical information in
formats that can be translated into public-facing preparedness material without compromising security-sensitive details. Fourth,
participatory activities should be linked to existing contingency-planning cycles through structured interfaces rather than ad-hoc
consultation. These interfaces may include citizen reference groups, civil-society organisations, schools, care facilities, local busi-
nesses, voluntary organisations, and targeted engagement with groups facing particular evacuation or communication barriers. Their
role would be to inform communication templates, evacuation assumptions, vulnerability mapping, and exercise scenarios, not to
assume responsibility for technical safety decisions or emergency command.

These changes would not require citizens to take over safety-critical functions but would create a structured pathway through
which local knowledge can improve preparedness before formal emergency command structures are activated.

This leads to several overarching conclusions.

1. Institutional capacity building is essential for integrating people-centred approaches, including clarified mandates, improved
coordination, decentralised authority, and dedicated resources for engagement.

2. Participation must move beyond one-way communication and toward sustained, two-way interaction with communities.

3. Hybrid governance models — blending expert authority with structured and clearly delimited community involvement — may
provide a feasible pathway for improving preparedness in low-probability/high-impact contexts, but their effects on resilience
require empirical testing.

4. Reframing citizens as integral actors within the risk governance system is a prerequisite for addressing structural and cultural
barriers.

By identifying these structural, cognitive, and institutional challenges, this study contributes to ongoing debates about partici-
patory risk governance and the realities of implementing people-centred DRR. It indicates that while dam-failure risk management is
dominated by expert-driven logics, meaningful community involvement may be feasible and potentially beneficial, provided that
governance systems create clear mandates, appropriate participatory formats, and safeguards that preserve legal accountability and
emergency effectiveness. In doing so, the study supports a more cautious “first mile” orientation in dam-failure preparedness: one that
recognises citizens as relevant knowledge holders and preparedness actors, while maintaining the expert authority, legal account-
ability, and operational command required in safety-critical emergencies.

A limitation of this study is that it does not include direct data from citizens, which restricts the ability to compare institutional
assumptions with public perspectives. This gap highlights the need for future research examining citizens’ own understandings of dam-
failure risk, preparedness, and communication preferences.

It should also be noted that this study does not empirically test the effectiveness of participatory approaches but rather examines
how institutional actors perceive the opportunities and constraints associated with their implementation.

10
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7. Future research and policy implications

7.1. Future research

7.1.1. Citizen perspectives and lived experiences

Future research should examine how citizens themselves perceive dam failure risk, early warning systems, and their own re-
sponsibilities. This includes studying household preparedness, trust in authorities, communication preferences, and local un-
derstandings of vulnerability. Direct engagement with residents would provide insights that challenge institutional assumptions about
public passivity and clarify the types of support communities need to participate effectively.
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7.1.2. Comparative studies of dam-failure governance and adjacent high-impact risks

Future comparative research should first examine other dam-failure governance contexts, including river basins with different
institutional arrangements, dam-owner structures, warning systems, and municipal capacities. Only after such within-domain com-
parison has been developed should adjacent high-impact risks be used to assess whether similar barriers arise in other safety-critical

governance settings.

7.1.3. Operationalising hybrid governance models

There is a need to explore how hybrid models combining expert authority with community engagement can be implemented in
practice without compromising technical accuracy. Research could examine co-designed early-warning messages, joint evacuation
planning, participatory vulnerability mapping, or collaborative exercises. Future studies should evaluate not only the outcomes but
also the organisational and political feasibility of these participatory models.

7.1.4. Longitudinal analysis of institutional learning

Long term research could track how authorities adapt their practices over time, especially in response to technological change (e.g.,
SMS geofencing), revised legislation, increased societal preparedness in other sectors or shifts in public expectations. Such studies
would reveal how institutional learning occurs, which reforms endure, and under what conditions people-centred approaches become

institutionalised.

7.1.5. Digital communication and warning technologies

Future studies should examine whether SMS-based warning systems and IPA communication in dam-failure contexts are under-
stood, trusted, and acted upon by different groups. Particular attention should be paid to whether digital warning tools support
preparedness before an emergency or merely reinforce one-way communication at the moment of crisis.

7.2. Policy implications

The implications presented in Table 3 are derived directly from the empirical findings and are intended to translate identified

Table 3
Policy options.

Policy option

Expected contribution

Implementation risk or trade-off

Main responsible actors

Establish citizen reference
groups linked to river-
group coordination

Co-design public warning and
risk-communication
material

Clarify responsibility for public
communication before,
during, and after warnings

Integrate participatory
mapping into evacuation
planning

Include citizens or civil-society
organisations in selected
preparedness exercises

Develop guidance on
participation under strict
liability conditions

Provides local knowledge about
vulnerabilities, mobility patterns,
communication needs, and practical
barriers to evacuation.

Improves clarity, trust, and relevance of
SMS, IPA messages, web information, and
printed preparedness material.

Reduces fragmentation and contradictory
messaging, especially in relation to SMS-
based warning systems and IPA
communication.

Identifies local constraints such as mobility
limitations, transport dependencies,
informal gathering places, and care
responsibilities.

Tests assumptions about public
understanding, warning interpretation,
and evacuation behaviour under realistic
conditions.

Allows dam owners to contribute to public
preparedness without increasing
uncertainty about legal responsibility.

Risk of unclear expectations if participants believe
they share formal decision authority. Requires
careful framing and facilitation.

May require additional time and resources;
technical or security-sensitive information must
be translated without compromising
confidentiality.

Requires formal clarification of mandate
boundaries between municipalities, CABs, MSB,
SvK, and dam owners. If unresolved,
communication responsibilities may remain
fragmented despite new warning technologies.
Detailed exposure or inundation information may
be security-sensitive and must be handled
carefully.

Exercises may become more complex and
resource-intensive; participation must not
undermine operational command structures.

Requires balancing openness, accountability, and
security concerns.

Municipalities, supported
by CABs and river groups.

Municipalities, MSB, SvK,
dam owners.

MSB, SvK, CABs,
municipalities.

Municipalities, rescue
services, CABs.

Municipalities, rescue
services, CABs, voluntary
organisations.

SvK, dam owners,
national policymakers.
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barriers into concrete institutional actions within dam-failure risk management. To make these implications actionable, they are
presented below as policy options rather than general recommendations. Each option involves potential benefits as well as imple-
mentation risks, particularly because dam-failure risk management depends on clear mandates, technical reliability, and legally
defined responsibilities. Each option corresponds to barriers identified in the empirical analysis: limited citizen involvement, frag-
mented communication responsibilities, weak integration of public knowledge into evacuation planning, and the absence of citizens
from preparedness exercises.

These policy options illustrate that a people-centred approach to dam-failure risk management is not primarily a matter of
transferring authority to citizens. Rather, it involves creating structured interfaces between expert-led preparedness systems and the
populations whose actions are critical for effective warning response and evacuation. The main policy challenge is therefore to
institutionalise participation in preparatory phases while preserving clear command, control, and accountability during emergencies.
Participation should therefore be selective, organised, and phase specific. It is most relevant before an emergency, when authorities
can test communication material, identify local constraints, and improve preparedness routines. During an emergency, the priority
remains rapid expert-led decision-making and clear public instructions.

Importantly, these implications are derived from institutional perceptions rather than observed behavioural outcomes.
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