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Abstract 

Contemporary challenges such as climate change, urban development, and an 

increasingly unstable global security situation place growing pressure on emergency and 

crisis response systems. Professional response organizations must manage both large-

scale crises and frequent local emergencies under limited public resources. In this 

context, volunteers are increasingly considered as complementary response resources. 

This development is supported by information and communication technologies (ICTs), 

which enable communication, dispatch, and coordination between formal response 

actors and volunteers. 

In Sweden, the volunteer first responder concept was introduced about 15 years ago. 

Volunteers are recruited, trained, and dispatched by municipal rescue services through 

a mobile application to support incidents such as cardiopulmonary resuscitation, traffic 

accidents, drowning, and residential fires. The concept has expanded to more 

municipalities because of its perceived benefits, including faster response times and 

reduced loss of life and property damage. These volunteers can be described as semi-

organized: they are coordinated by rescue services without being formally employed, 

placing them between organized and spontaneous volunteers. 

Previous research has mainly focused on spontaneous volunteer activities in large-scale 

crises, often coordinated through social media. Lately, some attention has been given to 

more coordinated forms of volunteer involvement in local emergency response, such as 

volunteer first responders. However, existing knowledge is fragmented and mainly 

descriptive, providing limited understanding of how this form of semi-organized 

volunteerism should be conceptualized, how it operates in practice, what outcomes it 

produces, which conditions shape volunteer contributions, and whether it can be 

extended to large-scale crisis response. 

This thesis understands the volunteer first responder concept as an ICT-enabled form of 

co-production of emergency response. The overall aim of the thesis is to explore how 

ICT-enabled co-production of emergency response emerges, functions, and develops, 

from local emergency response efforts to broader potential integration of volunteers in 

crisis response. The aim is addressed through three objectives: (1) to systematize 

existing knowledge on ICT-enabled co-production of emergency response, develop 

models of volunteer first responder initiatives, and explore how they may contribute to 

a broader typology of ICT-enabled co-production, (2) to describe and evaluate the 

outcomes of volunteer first responders’ contributions in local emergency response and 

identify the conditions that enable volunteers’ contributions, and (3) to explore the 

potential for integrating volunteer first responders into large-scale crisis response. The 

thesis is interdisciplinary, with ICT-enabled co-production of public services used as the 
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main analytical lens, complemented by a socio-technical ensemble view from 

information systems research. It adopts a mixed-methods case study design combining 

a literature review, interviews, incident reports, surveys, experimental test alerts, and a 

scenario-based workshop. 

The results show that the volunteer first responder concept can be seen as an emerging 

type of interdependent digitalized co-production of emergency response, in which 

volunteers, professional responders, and ICT solutions are mutually dependent. Existing 

typologies of ICT-enabled co-production do not fully capture this form of volunteerism. 

Three organizational models of volunteer first responder initiatives across rural and 

urban contexts, and with national support, are presented. They demonstrate how the 

volunteer initiatives emerge bottom-up and are organized through interdependent 

relationships between actors and evolve over time through recruitment, response, and 

maintenance phases. The findings show that volunteers often arrive before professionals, 

contribute to faster initial response, and perform a broader range of tasks than previously 

assumed. Their contributions are shaped by conditions such as timely ICT dispatch, 

training, equipment, trust, and structured collaboration, while limitations in ICT dispatch 

and unclear roles may reduce participation and motivation over time. The findings 

further indicate that volunteer first responders may complement large-scale crisis 

response, mainly in support and coordination roles, but that integration requires clear 

structures, stable ICT support for dispatch and on-site coordination, and appropriate 

organizational and legal frameworks. 

The main scientific contribution of the thesis is the identification and presentation of a 

new type of ICT-enabled co-production: interdependent digitalized co-production of 

emergency response. This type is represented through a model showing that ICT-

enabled co-production does not operate through a simple linear relationship between 

citizens and formal actors, but through circular and mutually dependent relationships 

between volunteers, municipal rescue services, ICT artifacts, and national actors. By 

combining this type with a socio-technical ensemble view, the thesis also shows that 

ICT artifacts are not merely support tools for dispatch, but subsystems in a broader co-

production system. These subsystems may enable or hinder co-production depending 

on their functionality and alignment with organizational routines, user needs, legal 

arrangements, and institutional support. Practically, the thesis provides knowledge that 

may support the development, coordination, and scaling of volunteer first responder 

initiatives in emergency and crisis response. 

Keywords: Emergency response, crisis response, co-production of public services, ICT-

enabled co-production, volunteer first responders, digitalization, socio-technical 

ensemble.  



V 

 

Sammanfattning 

Samhällsutmaningar såsom klimatförändringar, urbanisering och en instabil global 

säkerhetssituation bidrar till fler storskaliga kriser. Detta skapar en ökad belastning för 

responsorganisationer, som måste hantera dessa samtidigt som de upprätthåller 

beredskap för olyckor, ofta med begränsade resurser. Därför betraktas frivilliga i allt 

större utsträckning som en potentiell resurs i räddningsarbete. Utvecklingen stöds av 

informations- och kommunikationsteknik (IKT), som underlättar kommunikation och 

samordning mellan formella aktörer och frivilliga. 

I Sverige introducerades initiativet civila insatspersoner (CIP) för drygt 15 år sedan. 

Civila insatspersoner rekryteras, utbildas och larmas ut av kommunal räddningstjänst 

via en mobilapplikation för att agera vid framför allt hjärtstopp, trafikolyckor, drunkning 

och mindre bränder. Initiativen har spridits till fler kommuner där man pekat på kortare 

insatstider och minskad förlust av liv och egendom. Civila insatspersoner kan beskrivas 

som semi-organiserade frivilliga, eftersom de samordnas av räddningstjänsten utan att 

vara formellt organiserade, vilket placerar dem mellan organiserade frivilliga och 

spontanfrivilliga. 

Tidigare forskning har främst fokuserat på spontanfrivilligas insatser vid större kriser, 

där människor ofta engagerar och samordnar sig via sociala medier. Mer koordinerade 

former av frivillighet har fått mindre uppmärksamhet, även om fler studier kommit de 

senaste åren. Befintlig kunskap är fragmenterad och huvudsakligen deskriptiv. Detta 

gäller även civila insatspersoner. Det saknas studier om hur denna typ av koordinerad, 

semi-organiserad frivilliginsats kan konceptualiseras. Vidare saknas kunskap om hur 

initiativen fungerar i praktiken, vilka effekter de civila insatspersonernas insatser har, 

vilka förutsättningar som möjliggör deras deltagande, samt om och i vilken utsträckning 

de kan integreras i hanteringen av större kriser. 

I avhandlingen studeras initiativen med civila insatspersoner som en IKT-aktiverad form 

av samproduktion (Eng: ICT-enabled co-production) av räddningsinsatser. Det 

övergripande syftet är att undersöka hur IKT-aktiverad samproduktion av 

räddningsinsatser uppstår, fungerar och utvecklas, från lokala räddningsinsatser till en 

bredare potentiell integrering av frivilliga i krishanteringsinsatser. Syftet innefattar: (1) 

att systematisera befintlig kunskap om IKT-aktiverad samproduktion av 

räddningsinsatser, utveckla modeller för initiativ med civila insatspersoner och utforska 

hur dessa initiativ kan bidra till en bredare typologi för IKT-aktiverad samproduktion, 

(2) att beskriva och utvärdera resultaten av frivilliga förstainsatspersoners bidrag i lokala 

räddningsinsatser samt identifiera de förutsättningar som möjliggör deras bidrag, och 

(3) att undersöka potentialen för att integrera frivilliga förstainsatspersoner i storskalig 

krisrespons. Avhandlingen är tvärvetenskaplig och använder IKT-aktiverad 
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samproduktion av offentliga tjänster som huvudsaklig analytisk lins för att förstå hur 

frivilliga bidrar till räddningsinsatser genom samordning med professionella 

responsaktörer. Vidare tillämpas det sociotekniska ensemble-perspektivet (Eng: socio-

technical ensemble view) från forskningsdisciplinen informationssystem för att 

analysera hur IKT-lösningar möjliggör eller hindrar samordning av civila 

insatspersoner. Avhandlingen har en fallstudiedesign med mixade metoder, inklusive 

litteraturöversikt, intervjuer, insatsrapporter, experimentella testlarm, enkäter och en 

scenariobaserad workshop. 

Resultaten visar att konceptet civila insatspersoner utgör en framväxande form av 

”interdependent digitalized co-production” av räddningsinsatser, där frivilliga, 

professionella aktörer och IKT-lösningar är ömsesidigt beroende. Denna form skiljer sig 

från existerande typologier av IKT-aktiverad samproduktion (ICT-enabled co-

production) i flera aspekter. Tre organisatoriska modeller för hur man kan arbeta med 

de här initiativen i landsbygds- och stadsmiljö och med nationellt stöd presenteras. 

Modellerna visar hur initiativen växer fram underifrån och kan utvecklas i faserna 

rekrytering, respons och underhåll. Frivilliga anländer ofta före professionella aktörer, 

bidrar till snabbare initiala insatser och utför fler uppgifter på skadeplats än vad tidigare 

forskning funnit. Deras förmåga att bidra är beroende av tidig utlarmning med ett 

fungerande och effektivt IKT-stöd (app), utbildning, utrustning och strukturerad 

samverkan, medan tekniska begränsningar och otydliga roller kan minska deltagande 

och motivation. Resultaten indikerar även att civila insatspersoner kan fungera som en 

kompletterande resurs vid storskaliga kriser, främst i stöd- och samordningsroller. Detta 

kräver dock tydliga strukturer, stabil teknik för kommunikation samt lämpliga 

organisatoriska och rättsliga ramverk. 

Avhandlingens huvudsakliga vetenskapliga bidrag är identifiering och presentation av 

en ny typ av IKT-aktiverad samproduktion: interdependent digitalized co-production of 

emergency response. Denna typ representeras genom en modell som visar att IKT-

aktiverad samproduktion inte fungerar genom en enkel linjär relation mellan civila och 

formella aktörer, utan genom cirkulära och beroende relationer mellan frivilliga, 

kommunala räddningstjänster, IKT-artefakter och nationella aktörer. Genom att 

kombinera denna typ med ett sociotekniskt ensemble-perspektiv visar avhandlingen 

också att IKT-artefakter inte enbart är stödverktyg för utlarmning, utan delsystem i ett 

bredare samproduktionssystem. De kan möjliggöra eller hindra samproduktion beroende 

på deras funktionalitet, utformning och anpassning till organisatoriska rutiner, 

användarbehov, rättsliga arrangemang och institutionellt stöd. Praktiskt bidrar 

avhandlingen med kunskap som kan stödja utveckling, samordning och skalning av 

initiativ med civila insatspersoner i räddningsinsatser och krishantering.  
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Thesis definitions and abbreviations  

This section defines key terms and abbreviations used throughout the thesis. The 

purpose is to clarify how central concepts are understood in the thesis context. 

Definitions 

Emergencies refer to small-scale incidents, such as cardiac arrests, house fires, traffic 

accidents, drowning, and minor fires, which can usually be managed with local response 

resources.  

Crises refer to large-scale situations, such as floods and wildfires, which affect larger 

groups of people, organizations, or geographical areas and may exceed normal local 

response capacity. 

Emergency response refers to the immediate response to local incidents, while crisis 

response refers to efforts during larger-scale and more complex situations. The thesis 

primarily focuses on the response phase, including dispatch, mobilization, coordination, 

and volunteer contributions at or in relation to incident sites. 

Volunteer first responders refer to semi-organized volunteers who are recruited, 

trained, equipped, and dispatched by municipal rescue services to support emergency 

response. In the Swedish context, these volunteers are often referred to as civila 

insatspersoner (CIP). They are neither self-deployed spontaneous volunteers nor 

volunteers formally affiliated with organizations such as the Red Cross.  

In the thesis context, information and communication technology (ICT) and ICT 

artifacts refer to digital tools used to support emergency response coordination. 

Digitalization refers to the broader use of ICT/digital tools in society and organizations. 

In the thesis, digitalization is understood as broader than ICT, since it includes how 

digital technologies influence practices, interactions, coordination, and institutional 

arrangements. 

Information system (IS) refers to the interaction between technological tools, social 

actors, and organizational elements. In this thesis, the volunteer dispatch system is 

therefore understood not only as an ICT artifact, but as part of a wider socio-technical 

system involving technology, volunteers, professional responders, routines, training, 

and organizational arrangements. 

Rakel is Sweden’s secure digital radio communication system used by emergency 

services and other public safety actors. 
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Abbreviations 

API – Application Programming Interface 

CAB – County Administrative Board (in the Swedish context) 

CIP – Civila insatspersoner; volunteer first responders (in the Swedish context) 

CPR – Cardiopulmonary resuscitation 

EMS – Emergency medical services 

EMT – Emergency medical technician 

FFO – Voluntary Defense Organization 

FPA – Swedish Fire Protection Association 

FRG – Volunteer Resource Group 

ICT – Information and communication technology 

IS – Information system / Information systems 

IVPA – While Waiting for the Ambulance (in the Swedish context) 

MCF – Swedish Civil Defence and Resilience Agency 

MSB – Swedish Civil Contingencies Agency (name used before 2026) 

MGT – Multi-Grounded Theory 

OHCA – Out-of-hospital cardiac arrest 

PSAP – Public Safety Answering Point 
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1. Introduction 

This chapter outlines the growing role of volunteers and ICT in emergency and crisis 

response, showing the research focus, followed by the research gaps addressed in the 

thesis. The chapter then presents the aim and research objectives, the expected 

theoretical and practical contributions, the scope of the thesis, and the overall thesis 

outline. 

The world faces escalating challenges due to different factors such as population growth, 

rapid urban development, climate change, and the current geopolitical situation 

(Yükseler & Yazgan 2022; Sengupta et al. 2023; Abudu et al. 2025). This creates a need 

for additional response capacity in both frequent emergencies, such as traffic incidents 

and small fires, and large-scale crises, such as wildfires, earthquakes, and floods, when 

regular response resources are insufficient (Whittaker et al. 2015; Aminizadeh et al. 

2017). At the same time, the recruitment of additional professional responders is 

constrained by financial and organizational limitations (Whittaker et al. 2015). 

Volunteers have therefore become an important complementary resource in emergency 

and crisis response, partly because their proximity and local knowledge allow them to 

reach incident sites earlier and support strained response systems at relatively low cost 

(Paciarotti et al. 2018; Yükseler & Yazgan 2022). 

Information and communication technologies (ICT) have become important in the 

volunteerism context. These advanced technologies support the inclusion of volunteer 

responders by enabling direct communication and coordination between them and 

professional responders (Paletti 2016; Basheva & Ermolaeva 2025; Skuse & Reid 2025). 

Most related studies focus on spontaneous volunteer groups that use social media to 

respond to large-scale crises (Purohit et al. 2014; Albris 2018; Jurgens & Helsloot 2018; 

Skuse & Reid 2025). Here, civilians establish volunteer groups on social media 

platforms after the onset of crises to exchange information, seek or offer help, and 

coordinate on-site aid activities (Reuter et al. 2015; Albris 2018; Jurgens & Helsloot 

2018; Skuse & Reid 2025). These voluntary efforts are often labelled digitalized 

volunteerism or digital volunteering, referring to different roles and tasks that volunteers 

can perform through ICT, including virtual contributions, such as posting updates 

online, and on-the-ground activities, such as evacuation of victims (Basheva & 

Ermolaeva 2025; Sha et al. 2025). While such contributions can be valuable, limited 

coordination with formal responders may also lead to unsafe or counterproductive 

actions that sometimes outweigh the benefits of the volunteers’ contribution (Alexander 

2010; Krogh & Lo 2023). 
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Although major crises can have severe and sudden impacts, frequent small-scale 

emergencies also result in casualties and property damage, and their cumulative effects 

may render local response systems vulnerable, particularly in resource-constrained 

communities (Voss & Wagner 2010; Shrestha & Gaillard 2013). Since the start of this 

thesis work, there has been a slow but growing interest in organizing volunteers as first 

emergency responders for frequent local incidents, where early arrival is described as 

important for supporting lifesaving actions, for example, cardiopulmonary resuscitation 

(CPR) in out-of-hospital cardiac arrests (OHCA), evacuation during house fires, 

information sharing, and emotional support for affected individuals in traffic incidents 

(Bo et al. 2025; Sha et al. 2025). In comparison to digitalized volunteerism in crisis 

response, volunteer involvement in local emergencies takes a more organized and pre-

planned form. Volunteers, to different degrees, are recruited, trained, and dispatched 

through established procedures. Initiatives illustrate this approach across countries. 

Examples include initiatives mobilizing volunteers for OHCA cases, such as PulsePoint 

in the U.S. (Blackwood et al. 2023), EVApp in Belgium (Van de Voorde et al. 2025), 

iSAVElives in Greece (Stefanakis et al. 2023), and myResponder in Singapore (Ming 

Ng et al. 2021). Other initiatives include CL-REACT in Sri Lanka, which dispatches 

trained volunteers to traffic accidents, and DELTA in Sweden, which mobilizes 

volunteers for drowning incidents and minor fires (Mohamed & Pilemalm 2025). Even 

if research following the initiatives has emerged, it is a recent phenomenon, and studies 

are much scarcer and more fragmented than for spontaneous volunteers. 

One type of volunteer initiative in local response is the volunteer first responder (CIP) 

concept in Sweden, which is the focus of this thesis. Here, municipal rescue services 

involve volunteers from local communities as first emergency responders. Volunteer 

first responders typically respond to pre-defined smaller incidents such as limited fires, 

traffic accidents, drownings, and cardiac arrests (Pilemalm 2021). They are trained, 

equipped with basic response tools, and dispatched through a mobile application 

operated by formal response organizations and developed by the Swedish Public Safety 

Answering Point (PSAP), SOS Alarm. When this thesis began, only a few municipal 

rescue services had adopted volunteer first responder initiatives. Since then, more rescue 

services have implemented the concept, and additional municipalities have shown 

interest in establishing their own groups (Pilemalm et al. 2025). The Swedish Fire 

Protection Association (FPA) has begun supporting municipalities by providing 

equipment, defining training, and preparing volunteer contracts and insurance. It has 

also expressed interest in exploring whether volunteer first responders could be used in 

large-scale crisis response. 

Volunteer first responder initiatives are sometimes defined as a semi-organized form of 

volunteering. Semi-organized means that volunteers are neither self-deployed nor 
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formally employed by volunteer organizations or rescue services, but are instead 

recruited, trained, equipped, and dispatched by municipal rescue services (Mohamed & 

Pilemalm 2025). Some studies examine the volunteer first responder concept using ICT-

enabled or digitalized co-production to describe how volunteers contribute to emergency 

response in coordination with formal actors (Pilemalm 2019; 2022; Ramsell et al. 2019). 

However, these studies are mainly descriptive and focus on general enablers, barriers, 

and ICT requirements. Hence, several aspects are underexplored, including how 

volunteers contribute on site, how ICT-based dispatch works in practice, which factors 

influence volunteer participation, and whether volunteers can also be used in large-scale 

crisis response. 

Within the field of public administration, the concept of ICT-enabled co-production 

refers to the collaborative delivery of public services, such as emergency response, by 

formal actors and citizens through ICT artifacts (Díaz et al. 2016; Muhhina 2024). 

Compared with the broader co-production literature, research on ICT-enabled co-

production remains limited, particularly in emergency response. Existing research has 

mainly focused on macro-level applications, such as open government and public policy 

development, while local-level contexts have received less attention (cf. Linders 2012; 

Pestoff 2012; Kornberger et al. 2017; Benjamin & Brudney 2018; Lember 2018; 

Edelmann & Mergel 2021). Uster et al. (2025) note this imbalance, showing that 

research has largely focused on governance and policy processes rather than local 

implementation. Citizen participation is often described as deliberative, consultative, or 

contributory, while operational and time-critical forms of co-production, such as 

emergency response, have received limited empirical attention. This is also reflected in 

ICT-enabled co-production types such as government as an open platform (Linders 

2012), Government 2.0 (Nam 2012), and e-participation, which focus on ICT-mediated 

citizen involvement in policy processes (Shin et al. 2024). It is unclear whether these 

types are suitable for understanding volunteer first responders in emergency response. 

This also raises questions about how public administration can organize, adapt, and 

support co-production between formal response actors and volunteers under changing 

emergency and crisis conditions. 

The majority of the co-production literature presents ICT as an enabler of citizen 

participation and co-production (Lember et al. 2019). However, studies in information 

systems research often offer a more cautious view, showing that ICT is shaped by 

organizational routines, users’ needs and practices, technical limitations, and 

implementation conditions. This suggests that ICT-enabled co-production cannot be 

understood only through typologies that emphasize participation or technological 

facilitation. It also requires attention to how ICT is developed, implemented, and 

integrated into operational settings. 
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To summarize, the literature shows that while there is considerable research on 

spontaneous volunteers in large-scale crises, important gaps remain regarding semi-

organized forms of volunteering, such as volunteer first responders. Existing research 

on this form of volunteering is mainly descriptive and focuses on overall barriers, 

enablers, and ICT requirements. It remains unclear whether existing typologies of ICT-

enabled co-production adequately capture volunteer first responders as an operational 

and time-critical form of volunteer involvement in emergency response. There is also 

limited knowledge about how volunteer first responders contribute on site, including the 

outcomes of their involvement and the conditions that shape their participation. Finally, 

there is limited knowledge about whether, and under what conditions, this form of 

volunteer response can be extended to large-scale crisis response. 

1.1 Aim and objectives 

The overall aim of this thesis is to explore how ICT-enabled co-production of emergency 

response emerges, functions, and develops, from local emergency response efforts to 

broader potential integration of volunteers in crisis response.  

The overall aim is divided into three objectives that are partly addressed in parallel:  

1- To systematize existing knowledge on ICT-enabled co-production of emergency 

response, develop models of volunteer first responder initiatives, and explore how 

they may contribute to a broader typology of ICT-enabled co-production. 

2- To describe and evaluate the outcomes of volunteer first responders’ contributions 

in local emergency response and identify the conditions that enable volunteers’ 

contributions. 

3- To explore the potential for integrating volunteer first responders into large-scale 

crisis response. 

The thesis is based on a case study carried out within the Swedish emergency response 

system. However, the need to strengthen emergency response systems with additional 

resources also exists in other countries. The results should therefore be relevant beyond 

Sweden, particularly for countries with decentralized emergency and crisis response 

systems. The target audience includes researchers in public administration and 

information systems, especially those interested in digitalization, ICT-enabled co-

production of public services, emergency response, and public safety. The results may 

also be of interest to practitioners at different levels of the emergency response system, 

including municipal rescue services and national authorities. The thesis takes an 

interdisciplinary approach by combining perspectives from public administration and 

information systems research with concepts from the public safety domain. It uses ICT-

enabled or digitalized co-production, a public administration concept, as its main 

analytical lens. From an information systems perspective, the thesis draws on 
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digitalization and socio-technical ensembles to examine the ICT artifact and the 

interdependence between social and technical factors within the volunteer first 

responder concept. From a public safety perspective, the thesis focuses on emergency 

and crisis response, including the integration of volunteer resources into formal response 

systems. The concepts and theoretical perspectives used in the thesis are defined and 

discussed further in Chapters 2 and 3. Table 1 summarizes the research gaps and thesis 

objectives and shows how the papers included in the thesis address them. 

Table 1. Overview of research gaps, and the role of the papers included in the thesis in 

addressing the research objectives 

Paper Research gap 
Contribution to the thesis’s 

objectives 

Paper 1 

Existing research mainly focuses on 

digitalized volunteerism in large-

scale crises using social media and 

to a lesser extent examines 

volunteer involvement in frequent 

emergencies, for example, as a form 

of ICT-enabled co-production.  

Knowledge is fragmented regarding 

how ICTs support volunteer 

involvement across both crises and 

smaller emergencies, and how such 

involvement relates to formal 

response structures. 

Contributes to Objective 1 by: 

Reviewing existing literature and 

identifying different ICT-mediated 

volunteering practices, positioning 

the volunteer first responder 

concept as a form of ICT-enabled 

co-production in a local response 

context, distinct from spontaneous 

volunteerism in crisis response. 

Reviewing how existing types of 

ICT-enabled co-production relate 

to the volunteer first responder 

concept. 

Paper 2 

Existing research on ICT-enabled 

co-production has mainly focused 

on large-scale citizen engagement, 

social media, and macro-level 

government transformation. This 

leaves limited knowledge about 

how more targeted and semi-

organized forms of digitalized co-

production develop in practice, 

scale from local initiatives to 

broader national support structures, 

and require interdependence 

between local and national actors, 

organizational arrangements, and 

ICT. 

Contributes to Objective 1 by: 

Systematizing existing knowledge 

through the development of 

organizational models of volunteer 

first responder initiatives across 

different geographical contexts, 

highlighting key attributes related 

to requirements, coordination, and 

scalability. 
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Paper Research gap 
Contribution to the thesis’s 

objectives 

Paper 3 

Although previous research has 

examined ICT-enabled (or 

digitalized) co-production of 

emergency response and identified 

general opportunities, challenges, 

and needs, no studies have focused 

specifically on ICT-enabled 

dispatch to the incident site, 

estimated volunteer response times, 

or volunteers’ on-site collaboration 

with professional responders. 

Contributes to Objective 2 by: 

Providing an initial evaluation of 

the outcomes of volunteer first 

responders by examining their on-

site performance and roles in early 

response, drawing on incident-

level empirical data. 

Paper 4 

Research on volunteer first 

responders in local emergencies 

provides limited knowledge about 

the outcomes of their on-site 

performance and the conditions that 

enable those outcomes. In parallel, 

ICT-enabled co-production research 

has paid limited attention to local 

emergency response and has often 

treated ICT as a taken-for-granted 

enabling tool rather than as 

something that shapes co-

production in practice. 

Contributes to Objective 2 by: 

Evaluating the on-site 

performance of volunteer first 

responders and analyzing on-site 

and off-site conditions shaping the 

outcomes of volunteer 

involvement, with specific 

attention to ICT. 

Contributes to Objective 3 by: 

Exploring the potential for 

integrating volunteers into large-

scale crisis response. 

Paper 5 

Previous studies suggest that 

volunteer first responders may 

arrive early at incident sites and 

perform a broad range of tasks. 

However, there is still limited 

knowledge about whether they are 

willing to contribute to crisis 

response and can be integrated into, 

and used in, crisis response 

operations. 

Contributes to Objective 3 by: 

Exploring the potential for 

integrating volunteer first 

responders into large-scale crisis 

response, considering their 

willingness to participate under 

different operational conditions, 

possible roles, and the barriers, 

challenges, and operational 

requirements that need to be 

addressed to enable the 

integration. 
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1.2 Contributions 

From a theoretical perspective, this thesis contributes to research on ICT-enabled co-

production by extending related typologies and identifying interdependent digitalized 

co-production as a distinct type of ICT-enabled co-production. The thesis also 

contributes by adding an information systems perspective, the socio-technical ensemble 

view, to co-production. This makes it possible to treat ICT artifacts as subsystems whose 

functions and features may enable or hinder collaboration between volunteers and 

formal responders in emergency response. 

Within the public safety domain, the thesis contributes by providing insights into how 

volunteer first responder initiatives operate in practice, including their emergence, 

organization, recruitment, training, and outcomes. It may also contribute by comparing 

volunteer first responders with spontaneous volunteers, highlighting similarities and 

differences in coordination demands and possible implications for response 

effectiveness. 

From a practical perspective, the findings provide knowledge relevant to emergency 

response organizations and policymakers regarding how volunteers can be coordinated 

and integrated organizationally and through dedicated ICT artifacts. The thesis also 

offers a basis for assessing whether, and under what conditions, the volunteer first 

responder concept can be extended to large-scale crisis response, where uncertainty, 

risk, and coordination demands are greater. 

1.3 Scope 

This thesis focuses on volunteer first responder initiatives implemented by municipal 

rescue services in Sweden, including the recruitment, training, equipment, and dispatch 

of volunteers. Other forms of volunteerism, such as established volunteer organizations 

(e.g., the Red Cross) and spontaneous volunteer groups, are not the primary object of 

analysis. They are discussed only when needed for contextual or comparative purposes.  

Since this thesis began, the changing geopolitical situation has also increased the 

relevance of civil defense, including the role of voluntary actors. While volunteer first 

responders and other volunteer groups may complement each other in such contexts, 

civil defense is not analyzed as a distinct domain in this thesis and is addressed only, 

when necessary, as context. 

ICT artifacts and their functionality are analyzed as important subsystems of volunteer 

first responder initiatives, particularly in relation to dispatch, coordination, and 

communication. However, the thesis does not examine the design, co-creation, or 

technical development of the ICT artifacts themselves. 
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1.4 Thesis outline  

The thesis consists of seven chapters. Chapter 1 introduces the research phenomenon, 

identifies the research gap, and presents the aim, objectives, expected contributions, 

scope, and thesis outline. Chapter 2 provides the background for the thesis by 

distinguishing between emergency response and crisis response, introducing civil 

defense and total defense, describing the Swedish emergency response system and the 

study context, and outlining relevant forms of volunteerism and previous studies on 

volunteer first responders. Chapter 3 presents the analytical framework. It introduces co-

production of public services, resilient public administration, ICT-enabled co-

production, information systems research, the socio-technical ensemble view, and user 

participation. The chapter also explains how ICT-enabled co-production and the socio-

technical ensemble view are combined in the thesis. Chapter 4 describes the research 

methodology, including the mixed-methods case study design, action research 

inspiration, data collection methods, data analysis procedures, and researcher 

reflexivity. Chapter 5 summarizes the five papers included in the thesis and then 

synthesizes their results. Chapter 6 discusses the findings in relation to changing forms 

of volunteerism, adaptive public administration, interdependent digitalized co-

production, the socio-technical ensemble view, user participation, and the thesis’ 

transferability and limitations. Chapter 7 presents the conclusions and future research 

directions.  

 

 



9 

 

2. Background  

This chapter provides the background for the thesis. It distinguishes between emergency 

response and crisis response, introduces the Swedish emergency response system and 

the study context, and outlines relevant forms of volunteerism and previous studies on 

the volunteer first responder concept. 

2.1 Emergency response and crisis response 

The terms emergency and crisis are sometimes used interchangeably in the research 

literature, and in some cases, they may refer to similar situations, ranging from local 

incidents to larger-scale events. However, several scholars distinguish between them 

(e.g., Shaluf et al. 2003; Eshghi & Larson 2008). In this thesis, a crisis refers to a 

situation that affects larger groups of people, organizations, or geographical areas and 

exceeds the capacity of normal local resources (Lin Moe & Pathranarakul 2006). Crises 

may be man-made, such as terrorist attacks and wars, or natural, such as earthquakes, 

floods, and tsunamis. An emergency, by contrast, refers to a situation that threatens 

people or property but can usually be managed with local resources and without 

extraordinary measures (Eshghi & Larson 2008). Crisis response is generally more 

complex than emergency response and typically spans several phases, including 

preparedness, response, recovery, and mitigation (Sawalha 2020). Local emergency 

response is often more routine-based, guided by established procedures, and not all 

phases of the management cycle shown in Figure 1 are necessarily activated. For 

example, in OHCA cases, the response phase is central, whereas later phases mainly 

concern continued medical care in hospital.  

Figure 1. Crisis and Emergency Management Cycle, adapted from Sawalha (2020). 
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The thesis and associated papers primarily focus on the response phase by examining 

how volunteers are dispatched and mobilized to respond to emergencies, such as house 

fires, or to contribute to crisis response, such as wildfires. Other phases such as 

preparedness or mitigation are included when directly relevant to the response phase, 

for example in relation to volunteer training and equipment or organizational adaptations 

required for the effective integration of volunteers in future emergency and crisis 

response. 

2.2 Civil defense and total defense 

Total defense and civil defense are part of Sweden’s broader preparedness structure for 

managing severe security threats and crises. They concern how military and civilian 

actors, public authorities, private organizations, and the population are expected to 

contribute to societal resilience and continuity. Ericson et al. (2023) describe total 

defense and civil defense as follows:  

• Total defense refers to a comprehensive national defense system that includes 

military defense, civil defense, public authorities, the private sector, and the 

population. Its purpose is to ensure that society can prevent, withstand, and manage 

severe security threats, including war. 

• Civil defense refers to the civilian part of total defense. It focuses on protecting the 

population and maintaining essential societal functions during crises and war. It 

includes civil authorities, municipalities, regions, and civil society, and is intended 

to support military defense while ensuring societal continuity. 

Total defense and civil defense are not primary focus areas of the thesis. They are 

discussed only where relevant, mainly in Paper 5, in relation to data collection sessions 

in which the scalability of the volunteer first responder concept to crisis response was 

discussed with formal response actors. 

2.3 The Swedish emergency response system 

The Swedish emergency response system is decentralized. The country is divided into 

21 regions and 290 municipalities (Nydahl 2015). Primary responsibility for emergency 

response lies with municipalities and county administrative boards. In this system, first 

response actors are understood as individuals, groups, or organizations that arrive first 

at an incident site and initiate immediate rescue or medical intervention (Stenberg et al. 

2010). They may include formal rescue or healthcare actors, stakeholders connected 

through agreements with these systems, voluntary actors, and private individuals or 

organizations. This thesis uses the term when referring to volunteers acting as first 

responders. Core response actors include the fire and rescue services, which are 
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responsible for fires and accidents, and the emergency medical services, which provide 

care to injured individuals (Große & Olausson 2019). 

The main actors in the Swedish response system that are involved in or mentioned in 

this thesis are described in the following sections: 

2.3.1 The Swedish Civil Defence and Resilience Agency (MCF) 

The Swedish Civil Defence and Resilience Agency (MCF), known as the Swedish Civil 

Contingencies Agency (MSB) before 2026, is a government agency responsible for 

leading, coordinating, and strengthening Sweden’s preparedness for crises and war. Its 

mandate includes contributing to civil defense and total defense, supporting crisis 

preparedness and protection against accidents, safeguarding the civilian population, and 

supporting the functioning of rescue services in everyday incidents, major crises, and 

armed conflict (MCF 2026b). 

MCF is included in this thesis because it is a national authority relevant to the 

coordination of emergency and crisis response, with connections to the municipal rescue 

services that carry out the volunteer first responder initiatives. 

2.3.2 The Swedish Fire Protection Association (FPA) 

The Swedish Fire Protection Association (FPA) is a non-profit organization that 

promotes fire safety and works to reduce societal damage costs. Its activities include 

disseminating knowledge and best practices, certifying actors such as installation and 

training firms, and supporting fire safety research. The FPA has 20 local organizations 

and collaborates with insurance companies and municipal fire and rescue services 

(Brandskyddsföreningen n.d.). 

The FPA is included in the thesis because it supports volunteer first responder initiatives 

across Sweden by helping to establish clearer frameworks, legal agreements, local 

volunteer groups, and training schemes. It has recently introduced a national online 

portal through which volunteers can register their skills, capacities, and interest in 

joining such initiatives. It has also expressed interest in whether and how volunteer first 

responders can be integrated into large-scale crisis response. The FPA is referred to 

throughout the thesis as a national organization.  

2.3.3 The Swedish Public Safety Answering Point (PSAP) – SOS Alarm 

SOS Alarm is Sweden’s national emergency call operator and a central actor in the 

country’s emergency and crisis response system. The organization is jointly owned by 

the Swedish state and Sweden’s municipalities and regions. It plays a key role in societal 

preparedness by receiving emergency calls, conducting situational assessments, and 
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coordinating response resources during accidents, crises, and major societal disruptions 

(Byrsell et al. 2023). 

SOS Alarm has also developed the mobile application currently used by municipal 

rescue services to alert and dispatch volunteer first responders to incident sites. The 

application is called SOS.Larm. 

2.3.4 Municipal fire and rescue services  

Municipal rescue services are organized and managed by municipalities, either 

independently or jointly with other municipalities. At the end of 2025, Sweden had 139 

municipal rescue-service organizations, of which 96 were departments within individual 

municipalities, while the remainder operated through intermunicipal arrangements, such 

as municipal federations or joint committees (MCF 2026a). Firefighters may be 

employed full-time, with an expected response time of 90 seconds after an alarm, or 

part-time, combining firefighting with other occupations and having a call-out time of 

5–6 minutes after an alarm. Their responsibilities extend beyond fires and include traffic 

accidents, drowning, storm-related incidents, floods, and, in some cases, medical 

emergencies when they are close to the incident site. Response times also vary across 

Swedish municipalities. In 2025, the average municipal median response time was 12.8 

minutes, with municipal values ranging from 8.2 to 25.8 minutes (Kolada.se n.d.) 

Municipal rescue services are central to this thesis because they recruit, train, equip, and 

dispatch volunteers to emergency incidents and, in some cases, collaborate with them 

on site. Throughout the thesis work, representatives from Swedish rescue services, 

referred to as professionals, official actors, or formal actors, have also played an 

important role in facilitating data collection from volunteer first responders. 

2.3.5 Emergency medical services  

Emergency medical services (EMS) in Sweden are regulated by the Swedish National 

Board of Health and Welfare and operate approximately 700 ambulances nationwide. 

EMS are provided either by county-operated healthcare authorities or by private 

companies contracted by county councils. They are staffed by emergency medical 

technicians (EMTs) and, in some cases, also supported by firefighters trained to provide 

initial medical assistance through the initiative While Waiting for the Ambulance 

(IVPA) (Lindström et al. 2015). In 2023, the median response time for priority 1 

ambulance assignments, i.e., life-threatening conditions, was 15.4 minutes (The 

Swedish National Board of Health and Welfare 2023). 

EMS are an important contextual actor in the thesis, as volunteer first responders are 

dispatched to ambulance-related cases, among other incidents, such as OHCA. 
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2.3.6 Swedish regions  

Regions are responsible for healthcare provision, including hospitals and emergency 

medical services, and play a central role during major crises and wartime situations 

(Douglasdotter 2023). Recent legislative changes have further clarified the 

responsibility of regions, together with municipalities, to provide mutual assistance 

during crises and disasters in order to secure necessary response resources 

(Regeringskansliet (Government Offices) 2025). 

Each county has a County Administrative Board (CAB), which represents the national 

government and has a supervisory role in the local emergency response system. The 

CABs are also responsible for coordinating relevant actors, including municipal rescue 

services, private actors, and volunteers, when situations require extraordinary measures 

(Wimelius & Engberg 2015). 

Regions are included in this thesis as contextual actors within the broader emergency 

and crisis response system. 

2.4 Study context 

In Sweden, the Civil Protection Act (2003:778) assigns municipalities primary 

responsibility for a wide range of public services, including major parts of the welfare 

system such as education and fire and rescue services (SFS 2003). The volunteer first 

responder initiatives therefore typically emerge at the local level, when municipal fire 

and rescue services decide to establish volunteer groups to support local emergency 

response. National actors, such as the FPA, mainly play coordinating and supportive 

roles by assisting municipalities in implementing such initiatives. 

As described earlier, volunteer first responders are usually dispatched to minor incidents 

such as small fires, drownings, and traffic accidents and are expected to cover the initial 

phase of the response while waiting for professional responders to arrive. High-risk 

incidents, such as suicide, shootings, gas or oil leaks, major highway accidents, and 

industrial fires, are excluded from deployment. Training is conducted locally, usually at 

rescue service training facilities, and is typically divided into three phases of about four 

hours each: (1) an introductory session including information, equipment distribution, 

and contractual arrangements; (2) fire and rescue training; and (3) training in medical 

emergencies. Although some variation exists between municipalities, response 

equipment typically includes face masks, LED lamps, a small fire extinguisher, gloves, 

a reflective emergency blanket, a reflective vest labelled CIP Insats (Volunteer First 

Responder), and a first aid kit. In some municipalities, volunteer first responders also 

use personal funding to upgrade their equipment, for example by acquiring 

defibrillators, tourniquets, communication radios, or larger fire extinguishers. At the 

time of writing, the volunteer first responder concept has spread to about 30 rescue 
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services across the country and continues to expand, mainly in rural areas but also in 

urban areas (Pilemalm et al. 2025). 

2.5 Volunteerism in emergency and crisis response 

This section introduces different forms of volunteer engagement, including spontaneous, 

organized, and semi-organized volunteerism. Here, organization refers to the degree of 

affiliation between volunteers and formal response authorities. 

2.5.1 Spontaneous volunteerism 

Spontaneous volunteers are commonly described as citizens who offer help during 

emergencies or crises without prior affiliation or coordination with formal response 

organizations. Their engagement is typically bottom-up, informal, and self-organized, 

emerging outside established response management structures (Yang 2021). 

Developments in ICTs play an important role in shaping spontaneous volunteerism by 

enabling rapid awareness of response needs, self-organization, and coordination, thereby 

lowering barriers to participation and expanding the scale of volunteer involvement 

(Soden & Palen 2018; Yang 2021; Bier et al. 2025). Volunteer self-organization enabled 

by ICT artifacts such as social media is often described using terms such as digital 

volunteers or digitalized volunteerism, although the literature applies these labels 

interchangeably and sometimes distinguishes between online and on-site forms of 

engagement (cf. Reuter et al. 2013; Starbird 2013; Batard et al. 2019; Basheva & 

Ermolaeva 2025). Research also highlights challenges associated with spontaneous 

volunteering in crisis response, particularly regarding coordination, integration, and 

safety, since uncertainty and risk are often greater than in local emergency response 

(Alexander 2010; Yang 2021). 

In this thesis, spontaneous volunteerism is addressed as an analytical contrast to semi-

organized volunteer first responder initiatives. The concept is examined in more detail 

in Paper 1 and referred to in the discussion. 

2.5.2 Organized volunteerism  

Organized volunteerism refers to voluntary engagement within established volunteer 

organizations or affiliated groups, where volunteers operate under predefined roles, 

procedures, and organizational structures (Kulik et al. 2016). Organized volunteers are 

formally affiliated with organizations and typically receive training, equipment, and task 

assignments in advance of emergencies and crises. Their activities are therefore planned 

and institutionally embedded rather than emerging spontaneously during response 

operations (Kulik et al. 2016; Williams 2020). Volunteer organizations may also act as 

intermediaries between formal response organizations and spontaneous volunteers by 

monitoring, organizing, or redirecting spontaneous volunteer efforts when needed, 
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thereby reducing coordination problems and safety risks (Nelson 2023; Krogh & Lo 

2025). Krogh and Lo (2025) further argue that organized volunteers can strengthen 

emergency management capacity because affiliated volunteers often enjoy higher levels 

of trust from formal response organizations than spontaneous volunteers. This trust is 

shaped by formal and often long-term relationships, clear command structures, and 

established deployment mechanisms. 

In the Swedish context, some examples are the Voluntary Defense Organizations (FFOs) 

and the Volunteer Resource Groups (FRGs). FFOs support civil and military authorities 

in crisis preparedness and total defense, while FRGs are municipally organized 

structures that provide additional personnel resources during crises. These actors form 

part of the broader crisis preparedness system coordinated by MCF (Johansson et al. 

2015). 

Organized volunteerism is not the primary focus of this thesis. However, different 

categories of volunteers, including organized and semi-organized forms, may coexist in 

crisis response. Organized volunteerism is therefore sometimes mentioned in the thesis 

for contextual and comparative purposes. 

2.5.3 Semi-organized volunteerism in small-scale emergencies 

There has recently been growing interest in recruiting volunteers as first responders and 

dispatching them to local emergencies, particularly OHCA cases, to support timely 

response (Marks et al. 2025). Svensson et al. (2024), for example, show that volunteers 

dispatched to OHCA incidents in Sweden achieved shorter response times than both 

ambulance services and fire and rescue services. Volunteers arrived, on average, three 

minutes earlier than professional responders, with a median time gain of 3 minutes and 

7 seconds. The findings suggest particularly strong potential in rural areas, where 

response-time inequalities are more pronounced and increased volunteer recruitment is 

described as important (Svensson et al. 2024). Similarly, Moussally & Saha (2025) show 

that in Bangladesh, volunteers reached traffic crash sites within five minutes in 90% of 

3,330 cases, thereby providing early trauma care and facilitating timely transport to 

hospital. 

Coordinated volunteer initiatives in emergency response take different forms. In some 

initiatives, volunteers are mobilized for specific incident types, such as PulsePoint in the 

United States, iSAVElives in Greece, and SMS-lifesavers in Sweden, all mainly focused 

on OHCA cases (Blackwood et al. 2023; Stefanakis et al. 2023; Svensson et al. 2024). 

In other initiatives, volunteers may be dispatched to several types of incidents to support 

police, ambulance, or fire and rescue services. One example is the Community First 

Responder program established by the State Emergency Service in New South Wales, 

Australia, where trained volunteers assist in different emergency response tasks, 
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including minor fires, search and rescue, and road accidents (NSW State Emergency 

Service 2024). The volunteer first responder concept in this thesis represents another 

example of multi-task volunteer deployment across several emergency categories. 

The initiatives use ICT tools to dispatch volunteers to incident sites, for example to 

OHCA cases, residential fires, traffic accidents, and searching for missing people (cf. 

Ming Ng et al. 2021; Blackwood et al. 2023; Svensson et al. 2024; Marks et al. 2025; 

Mohamed & Pilemalm 2025). They typically use terms drawn from the volunteerism 

literature, such as volunteer first responders (Ming Ng et al. 2021; Moussally & Saha 

2025), verified responders (Blackwood et al. 2023), community first responders (Marks 

et al. 2025), and volunteer responders (Bo et al. 2025), rather than concepts such as ICT-

enabled co-production or co-producers. The volunteer first responder concept in this 

thesis has, however, been discussed in related studies as ICT-enabled co-production of 

emergency response (cf. Pilemalm 2019, 2022; Ramsell et al. 2019). 

2.6 A developing landscape of volunteerism 

When this dissertation work started in 2022, research on digitalized volunteerism was 

dominated by spontaneous volunteer actions during crises. More coordinated forms of 

volunteer engagement received much less attention. Since then, several studies have 

emerged showing how volunteers can contribute to emergency response as coordinated 

and complementary resources, for example (Nielsen 2024; Svensson et al. 2024; Bo et 

al. 2025; Krogh & Lo 2025; Moussally & Saha 2025). At the same time, spontaneous 

volunteering remains widespread in crisis response, both in practice and in the research 

literature. 

In line with this development, the focus of this thesis has gradually expanded from local 

emergency response to also include large-scale crisis response, as reflected in Papers 4 

and 5. This expansion also reflects broader changes in the global security situation and 

increasing demands for volunteer coordination in both emergency and crisis contexts 

(Høgenhaven 2025; Kozjek et al. 2025). In Sweden, some municipal rescue services and 

the FPA have shown growing interest in understanding whether, and how, the volunteer 

first responder concept can also operate in crisis response contexts.  

2.7 Previous studies on volunteer first responders 

Previous studies on volunteer first responder initiatives have mainly focused on their 

overall development, particularly in relation to organizational boundaries, opportunities, 

barriers, and ICT support, and have sometimes described the phenomenon as ICT-

enabled or digitalized co-production (cf. Pilemalm 2019; Ramsell et al. 2019). The 

expansion of the concept has been constrained by both organizational and technical 

barriers. Organizational barriers include limited time and budget for establishing 
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volunteer groups, limited ability among professionals to work with external volunteer 

resources, and skepticism toward the concept among some professionals. Previous 

technical barriers included the absence of functions such as geofencing and limited 

reliability across different mobile operating systems, such as Android and iOS 

(Pilemalm et al. 2025). Until 2022, the use of multiple dispatch systems also created 

barriers in the dispatch process and increased the risk of missed or delayed alerts 

(Pilemalm 2022). 

The literature also points to limited knowledge about this form of volunteerism as a 

semi-organized and more coordinated alternative to spontaneous volunteer groups. 

Ramsell (2021), for example, argues that the involvement of volunteers in frequent 

emergency responses remains insufficiently studied. The lack of knowledge also 

concerns operational aspects, including dispatch, on-site activities, and collaboration 

with professional responders. Ramsell (2021) further argues that a broader 

understanding of volunteer involvement in frequent emergencies may also be relevant 

for strengthening crisis response. This thesis takes its point of departure from previous 

related work by systematizing existing knowledge, focusing on dispatch and on-site first 

response work, and identifying the initial outcomes of using volunteer first responders. 

It then turns to crisis response demands, examining whether and how volunteer first 

responders can be dispatched to crises such as mass traffic accidents, floods, or wildfires.  
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3. Analytical Framework 

This chapter presents the analytical framework used in the thesis. It introduces co-

production of public services, ICT-enabled co-production, resilient public 

administration, information systems research, the socio-technical ensemble view, and 

user participation. The chapter ends by explaining how co-production and the socio-

technical ensemble view are combined in the thesis. 

This thesis is interdisciplinary and draws on concepts and insights from public 

administration, crisis and emergency management, and information systems research. 

Drawing on multiple theoretical perspectives allows the study to examine how technical 

systems, such as ICT dispatch, and organizational arrangements, such as training, 

interact in shaping volunteer first responder participation and response performance. 

These dimensions are difficult to capture through a single disciplinary lens (see Brown 

et al. 2019). 

3.1 Co-production of public services  

Co-production of public services is usually referred to as a concept or analytical lens (cf. 

Brudney & England 1983; Brandsen et al. 2018; Bandola-Gill et al. 2023).  Co-

production was introduced in public administration by Elinor Ostrom and her colleagues 

in the late 1970s and later developed in relation to public service delivery (see Figure 

2). According to Ostrom, co-production can create synergies by integrating the 

contributions of formal and informal actors, thereby enhancing the provision and 

delivery of public services (Ostrom 1996). Bovaird and Loeffler (2012) describe this as 

an ongoing shift in public service provision from “public services for the public” toward 

“public services by the public” (Bovaird & Loeffler 2012:3).  

Uster et al. (2025) argue that the emergence of synergies through co-production is not 

automatic but depends on how co-production is structurally organized within local 

service networks. Hence, co-production is not only shaped by volunteer motivation or 

capacity alone, but also by institutional  decisions regarding how citizen contributions 

are recognized and incorporated within the response system (Raisio et al. 2025).  By 

organizing co-production in localized and well-defined subgroups that facilitate frequent 

interaction, shared understanding, and trust between actors, citizen contributions can be 

translated into improvements in local service outcomes, i.e., synergies can be achieved 

(Krogh & Lo 2025; Uster et al. 2025). When traced to Ostrom’s (1996) concept of 

polycentric systems, co-production depends on distributed decision-making authority. 

This allows local actors to adjust rules, responsibilities, and practices through direct 

interaction between citizens and professionals at the service delivery level. Such 

arrangements can support more effective use of citizen contributions because 
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coordination and problem-solving can be adapted to local conditions and operational 

needs (Ostrom 1996). 

There is an associated concept, co-creation, which is sometimes used interchangeably 

with co-production. Brandsen & Honingh (2018) distinguish the two concepts based on 

the level of citizen involvement in service provision. Co-production usually refers to 

citizen involvement in the implementation and delivery of public services, while co-

creation refers to citizen involvement in planning and initiating public services. Both 

concepts, however, concern the output side of the policymaking cycle. 

This thesis uses co-production of public services as its main analytical lens, in particular 

ICT-enabled co-production (see Section 3.1.3). Co-production is more suitable than co-

creation because volunteer first responders mainly contribute to the delivery of 

emergency and crisis response, rather than to the strategic planning of response services. 

Volunteers may still influence training, response tools, and dispatch applications 

through feedback. These activities may include elements of co-creation, but they are not 

the focus of this thesis. 

3.1.1 Resilient public administration and its role in supporting co-production in 

emergency and crisis response 

Recent research emphasizes that co-production, both in general and in emergency and 

crisis response, requires resilient public administration. This refers to the capacity to 

adapt institutional arrangements rather than apply fixed models of volunteer 

participation (McMullin 2021; Uster et al. 2025). Brandsen et al. (2018) suggest that co-

production relies on bottom-up influence and therefore requires administrative 

structures that support decentralization and local decision-making. 

At the local level, effective co-production depends on how public administration 

organizes collaboration with volunteers. That is, organizing local volunteer networks 

into small, task-oriented subgroups allows professionals and volunteers to coordinate 

Figure 2. Co-production of Public Services adapted from: Brudney & England (1983). 
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directly, adjust demands and roles in practice, and respond to local conditions as needed 

(Uster et al. 2025). Co-production is thus enabled through flexible local network 

structures rather than through centralized control by national authorities. Gustafsson et 

al. (2025), in their study of digital service provision in Ukraine, show that co-production 

becomes possible when public administration remains institutionally flexible and open 

to collaboration with civil society. Wang et al. (2025) similarly argue that co-production 

during crises is not enabled by fixed governance arrangements, but by adaptive 

interaction between citizens and public authorities as crisis conditions change.  The 

dynamic nature of crises is also observed by Raisio et al. (2025), who note that, 

depending on the circumstances during crisis response, public response authorities may 

restrict volunteer involvement, assign volunteers predefined tasks, or integrate their 

contributions into formal response systems. 

In this thesis, resilient public administration is used to discuss how public actors 

maintain the conditions for volunteer first responder involvement, including role 

clarification, coordination, legal responsibility, national ICT support, and the adaptation 

of volunteer roles from local emergency response to crisis response. 

3.1.2 The impacts of digitalization and ICTs on the co-production of public services  

Co-production has regained strong interest among scholars and practitioners in recent 

years, largely due to advances in ICTs (Paletti 2016; Brandsen et al. 2018). ICTs can be 

seen as transformative forces, converting co-production into more instant, bidirectional, 

and facilitated systems (Linders 2012; Lember et al. 2019). Consequently, an expanding 

body of literature suggests that digital capabilities increasingly influence the nature of 

citizen co-production of public services. This literature often takes a governmental, 

macro-level perspective, while sometimes also showing how ICTs can support bottom-

up solutions tailored by citizens to local needs (cf. Meijer 2012; Noveck 2015; Paletti 

2016; Lember et al. 2019). Yuan (2019) categorizes ICT-enabled co-production of 

public services into three distinct types: 

• Citizen-sourcing: This type involves the government making an open call to the 

public to engage citizens’ skills and expertise in public service provision, usually for 

defined tasks. Citizens participate through online platforms in activities such as 

problem-solving, idea generation, and service design, thereby enhancing government 

responsiveness and effectiveness. 

• Automatic co-production: In this type, the government uses smart technologies, such 

as electronic sensors and the Internet of Things (IoT), to automatically collect real-

time feedback and data from citizens. These technologies enable government 

organizations to gather information efficiently and continuously without requiring 

active participation from citizens. 
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• Government as an open platform: In this type, government organizations share public 

data and resources with citizens, creating opportunities for collaborative innovation 

and problem-solving. By releasing government data and establishing direct 

interaction with citizens, governments enable citizens, tech-savvy individuals, and 

other stakeholders to contribute to solutions for public service provision. 

Most of the current literature presents ICTs as enablers of co-production by emphasizing 

how digital tools can facilitate participation, communication, and coordination between 

citizens and public organizations.  Lember et al. (2019:1666) refer to this phenomenon 

in the literature as tech-optimism and argue that new technologies may have the opposite 

impact to what techno-optimists assume. Clifton et al. (2020), however, identify both 

enablers and barriers to ICT-enabled co-production and divide them into two categories: 

governmental factors and citizen factors. On the government side, they mention 

financial factors, such as ICT implementation and maintenance costs; technical 

capacities among staff, such as the lack of availability of a skilled workforce; and 

government culture, including resistance or acceptance of ICT-enabled co-production 

among personnel. On the citizen side, they mention factors related to citizens as co-

producers, including the lack of technical skills, demographic factors, such as older 

people sometimes not using ICTs, citizen culture, such as trust in government, and social 

dynamics, such as citizens’ resistance to ICT-enabled co-production.  

In the domain of crisis and emergency response, the role of ICTs and digital technologies 

is increasingly acknowledged, since these capabilities facilitate volunteer inclusion in 

response processes and enable multi-to-multi communication (Whittaker et al. 2015). In 

this regard, ICT applications can empower volunteers to participate actively and reshape 

response services by connecting them to specific emergencies and facilitating 

collaboration with formal responders (Díaz et al. 2016). This can enable volunteers to 

establish bottom-up solutions to improve local emergency response by alleviating 

challenges such as long distances and shortages of resources (Paletti 2016). Related 

studies often speak about digital volunteers rather than ICT-enabled or digitalized co-

production. Only a few studies related to the volunteer first responder concept describe 

the phenomenon as ICT-enabled or digitalized co-production of emergency response 

(e.g., Ramsell et al. 2019; Pilemalm 2021; 2022). 

3.1.3 The application of ICT-enabled/digitalized co-production in the thesis 

This thesis can be seen as a continuation of the research efforts above. It systematizes 

existing knowledge, examines outcomes and collaboration conditions, and explores the 

potential scalability of volunteer first responders to involvement in crisis response. 

Applying ICT-enabled co-production may help elaborate the direct relationship between 

volunteers as co-producers and professional responders as service providers, both 
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collaborating in the provision of public services (Brandsen & Honingh 2018). It also 

aligns with Paletti's (2016) argument that volunteerism typically refers to contributions 

unrelated to the volunteer, whereas co-production involves civilians actively 

collaborating to enhance public goods and services relevant to them. 

Digitalized or ICT-enabled co-production was also deemed appropriate for studying 

volunteer first responder initiatives because the ICT dispatch system is central to the 

volunteer first responder concept. It enables professionals to alert and coordinate 

volunteers and allows volunteers to participate in emergency responses. At the same 

time, ICT can also hinder co-production when dispatch systems lack needed functions, 

are unreliable, or are poorly integrated into organizational routines. This lens therefore 

makes it possible to compare the characteristics, enablers, and hindrances of volunteer 

first responder initiatives with the general co-production concept introduced in public 

administration research. For example, findings related to ICT implementation, 

maintenance costs, organizational resistance, and demographic factors can be compared 

to Clifton et al. (2020). Furthermore, focusing on ICT-enabled co-production of 

emergency response at the local level may also enable exploration of how co-production 

unfolds under national crisis response conditions.  

The thesis thus goes beyond applying existing co-production types in the literature by 

exploring how ICT-enabled volunteer first responder initiatives may contribute to a 

broader typology of ICT-enabled co-production. ICT-enabled/digitalized co-production 

is used to analyze how volunteer first responders are integrated, dispatched, coordinated, 

and supported in response operations as co-producers, including organizational 

conditions, relationships with formal actors on-site and off-site, and ICT dispatch. 

3.2 Information Systems  

Information Systems (IS) can be understood in different ways, depending on how the 

relationship between information, technology, organization, and use is conceptualized. 

In a narrow sense, IS refers to computer-based systems for processing, storing, and 

transferring information. In a broader sense, IS refers not only to the technical artifact, 

but also to the people, work practices, organizational arrangements, and social 

conditions through which information systems are developed and used.  

Early information systems thinking developed in close relation to corporate computing 

and electronic data processing. In the 1950s and 1960s, computers in organizations were 

initially associated with routine administrative tasks, such as payroll and billing 

automation. This early view placed strong emphasis on the technical system: what 

computers could do, how data could be processed, and how information could support 

efficiency and managerial control. This understanding later expanded into the idea of 

management information systems, where the computer was framed not only as a data-
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processing machine, but as a basis for organizational information handling, integration, 

and managerial control (Mason & Mitroff 1973; Haigh 2001). System problems and 

failures were linked not only to technical issues, but also to how designers understood 

organizations, people who use the technology, work processes, and change. This pointed 

to the need to view information systems as shaped by both technical and social 

conditions (Bostrom & Heinen 1977). This broader understanding prepared the ground 

for socio-technical perspectives in IS research, where information systems are 

understood as involving both technical factors and human, social, and organizational 

conditions (Baxter & Sommerville 2011). 

3.3 Socio-technical ensemble view 

Socio-technical thinking emerged from studies of work organization that questioned 

whether organizations could be understood through technical or social factors alone. In 

the Tavistock studies of British coal mining, changes in technology, work organization, 

group autonomy, supervision, and productivity were found to be closely connected. This 

led to a reframing where socio-technical systems were understood as systems in which 

people use technological artifacts to carry out tasks, and where outcomes depend on the 

fit between social and technical conditions (Trist 1981). 

A central principle of socio-technical thinking is that technical and social elements 

should be considered together rather than separately. The aim is not to optimize the 

technical system first and then adjust people and organizations around it (Baxter & 

Sommerville 2011). Instead, socio-technical perspectives seek parallel development, 

where technical possibilities and human, organizational, and work-related needs are 

given attention in the same process. Focusing on either the technical or the social side 

alone risks weakening the performance and usefulness of the system (Mumford 2006; 

Baxter & Sommerville 2011). 

In IS research, socio-technical systems theory and the socio-technical ensemble view 

offer two related ways of moving beyond a purely technical understanding of 

information systems. Socio-technical systems theory emphasizes the relationship 

between social and technical subsystems and the need for their joint optimization 

(Mumford 2006; Baxter & Sommerville  2011). The ensemble view shifts attention from 

identifying separate social and technical subsystems to understanding how technology, 

users, work practices, organizations, and institutional conditions become connected in 

practice and change over time. An information system is not a fixed technical system 

surrounded by social factors, but an evolving arrangement in which these elements shape 

one another (Blosch & Preece 2000; Orlikowski & Iacono 2001). 

In the thesis, the socio-technical ensemble view is used because the volunteer first 

responder concept involves more than a bounded dispatch system and its users. It 
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includes ICT artifacts, volunteers, professional responders, municipal rescue services, 

national actors, routines, training, equipment, legal responsibilities, insurance 

arrangements, and operational situations. These elements are connected in ways that are 

not always fixed in advance or clearly separable as either social or technical. Previous 

studies of the volunteer first responder concept have also shown that dispatch 

technologies are aligned with organizational routines, user needs, responsibilities, legal 

and operational conditions (Ramsell et al. 2019; Pilemalm et al. 2024). The socio-

technical ensemble view complements co-production theory, as described in Section 3.5.  

3.4 User participation 

User participation refers to the involvement of users and affected stakeholders in shaping 

the development of information systems (Barki & Hartwick 1994). It can take different 

forms, including user-centered design, user innovation, and participatory design 

(Holgersson 2014). Participatory design is one form of user participation that 

emphasizes active user involvement throughout the design process (Radianti & 

Pilemalm 2025). It stems from the socio-technical systems tradition (Kensing & 

Blomberg 1998) and aims to create a better fit between technology and the work 

practices it is intended to support (Holgersson 2014). Although different forms of user 

participation differ in perspective, methods, terminology, and degree of user 

involvement, they share a common focus on involving end-users in the development 

process. Following Pilemalm et al. (2016), this thesis uses user participation in IS 

development as an umbrella term reflecting participative development, since the 

implications for involving users are similar across these approaches. Even though the 

thesis focus is not on design, development, or co-creation, user participation is discussed 

in relation to the implications for improving ICT dispatch systems and aligning them 

with volunteers’ and professional responders’ needs, as further developed in Section 6.6. 

3.5 Combining the co-production and socio-technical ensemble view   

One may ask why it is relevant to combine information systems research and the socio-

technical ensemble perspective with the co-production of public services. While the 

concept of co-production has been discussed since the 1970s, recent technological 

developments, particularly internet-based platforms and new media, have contributed to 

its renewed attention by enabling new forms of interaction between governments and 

citizens (Meijer 2012). As public administration has become increasingly digitalized, 

ICTs are widely used to support interactions in service delivery processes, including 

government-to-citizen (G2C), government-to-business (G2B), and government-to-

government (G2G) relationships (Fountain 2001). Consequently, a growing body of 

research examines ICT-enabled co-production in public administration (Clifton et al. 

2020). However, this research mainly identifies governmental, organizational, and 
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citizen-related conditions surrounding ICT-enabled co-production, while giving less 

attention to the ICT artifact itself, including its design, functionality, reliability, and 

integration into operational routines.  

Throughout this thesis work, both volunteers and professional responders have 

repeatedly emphasized the importance of dispatch applications and their functionality, 

for example in relation to early arrival at incident sites and coordination between actors. 

Insufficient functionality and design features in the dispatch system may hinder effective 

response to incidents. Hence, as illustrated in Figure 3 below, ICT-enabled co-

production alone cannot fully explain how dispatch systems and their features function 

in practice. It recognizes the role of ICT, often as a taken-for-granted enabler of co-

production, but does not place the design or functionality of the ICT artifact itself at the 

forefront.  

Information systems research, by contrast, analyzes how ICT artifacts are designed, 

implemented, evaluated, and aligned with users, organizational routines, and contextual 

requirements (Orlikowski and Iacono 2001). Information systems research often offers 

a more critical view of ICT by showing that technologies do not simply enable 

organizational practices, but are shaped by users, routines, technical limitations, and 

implementation conditions. This makes it possible to examine dispatch applications not 

only as communication tools, but as socio-technical artifacts whose functions, 

limitations, and integration with organizational practices shape co-production in 

practice. Consequently, examining the volunteer first responder concept requires 

combining insights from information systems research and public administration as 

shown in Figure 3.  

In the thesis, the socio-technical ensemble view and ICT-enabled co-production are thus 

used as complementary analytical lenses, intended to inform each other in the synthesis 

of results. Even if the socio-technical ensemble view is not explicitly mentioned in the 

respective papers, it contributes to the overall analysis. It is adopted to understand the 

volunteer first responder initiative as a system in which technology, organizational 

arrangements, and human actors operate together rather than separately. More 

specifically, in the new type of interdependent digitalized co-production of emergency 

response developed in the thesis and described in Sections 5.2, 6.2, and 6.3, the 

volunteer dispatch system is conceptualized as a socio-technical subsystem embedded 

within emergency response.  

Thus, integrating the socio-technical ensemble perspective with co-production of public 

services supports the analysis and discussion of the results without reducing ICT to a 

deterministic force. Instead, it enables a more critical view of ICT as both an enabler of, 
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and a barrier to, the volunteer first responder concept, depending on how it is developed, 

implemented, and integrated with other technical, organizational, and human elements. 

 

Figure 3. Merging the socio-technical ensemble view and interdependent digitalized co-

production in analyzing the volunteer first responder concept. 
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4. Research Methodology 

This chapter presents the research methodology used in the thesis. It describes the 

mixed-methods case study design, action research inspiration, the data collection 

methods, and the analytical procedures used across the five included papers.  

4.1 Research strategy  

A case study approach is applied as the overall research strategy of the thesis. It is also 

inspired by action research principles, as described below.  

4.1.1 Case study research 

Case studies facilitate in-depth exploration of a real-world phenomenon or a specific 

activity or entity, e.g., an emergency response system, an ICT system, an event, a 

process, or an organization. Case studies involve gathering various types of data to 

understand a case that is novel and lacks extensive understanding within its discipline 

(Creswell 2009). This may include using mixed methods to develop a holistic 

understanding of the phenomenon in focus. Hence, the case study is not a data collection 

method; instead, it is a research strategy or design (Yin 2009). The real-world 

phenomenon studied in this thesis is “ICT-enabled co-production of emergency 

response”. The five papers involved can, together, be seen as an in-depth investigation 

of the phenomenon. 

Yin (2009) distinguishes three types of case studies, each of which can approach the 

phenomenon in question with different purposes: 

• Exploratory case study aims to gain initial insights into a new or poorly understood 

phenomenon. This can lead to identifying new research questions for further 

investigation. This approach is useful for generating ideas for new research. 

• Descriptive case study aims to thoroughly describe a phenomenon within its real-

world context. The descriptive case study aims to document and describe the 

characteristics, behaviors, or patterns observed in the subject of study. 

• Explanatory case study helps to uncover causal factors explaining why certain 

phenomena occur. Using theoretical frameworks, it explains the causal connection 

between factors, i.e., why a particular event works in a particular way. In some 

research traditions, explanatory research is closely associated with quantitative 

hypothesis testing. However, Lee et al. (2007) and Gummesson (2000) argue that 

explanation is not limited to quantitative causal inquiry, and that explanatory studies 

can also develop in-depth, context-sensitive understanding of how and why 

outcomes occur through the examination of processes and conditions within specific 

settings. 
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In this thesis, the overall case study combines all three approaches, reflecting the 

emerging nature of the ICT-enabled volunteer first responder concept in emergency 

response. 

Paper 1 focused on exploration through a literature review to identify key questions, 

concepts, and research gaps related to ICT-enabled volunteer initiatives. Paper 1 also 

comprises a descriptive aspect by categorizing the reviewed literature and extracting two 

themes: Digitalized volunteerism and ICT-enabled or Digitalized co-production of 

emergency response.  

Paper 2 takes a descriptive approach documenting and systemizing knowledge about 

how volunteer initiatives emerge and operate within the Swedish context. The type of 

interdependent digitalized co-production is developed, introduced and described. 

Paper 3 describes the on-site work of volunteer first responders, including ICT dispatch, 

arrival at incident sites, tasks performed, and collaboration with professional 

responders. The descriptive focus reflects the limited field data available in the 

literature on volunteer performance as first emergency responders. 

Paper 4 combines descriptive and explanatory elements. It describes volunteer first 

responders’ on-site outcomes in emergency response. It is explanatory in the sense that 

it identifies the conditions that help explain how and why this performance is enabled 

or limited in practice. 

Paper 5 takes an exploratory approach by examining whether volunteer first responders 

can be engaged in large-scale crisis response, what roles they may perform, and under 

what conditions such involvement may be feasible. 

4.1.2 Action research inspiration 

Action research can be understood as a methodology that aims at directly engaging with 

the complexities of social contexts to address practical issues affecting people's lives. 

According to Stringer & Ortiz-Aragon (2021), action research emphasizes finding 

practical solutions within the social contexts in focus. It operates through continuous 

cycles of observation (data gathering), reflection (analyzing the data), and action 

(implementing changes), to identify effective solutions to everyday issues. Hence, it is 

a collaborative approach that empowers individuals and organizations in various sectors 

such as schools, businesses, government agencies, healthcare, and community 

organizations to enhance their effectiveness and efficiency (ibid).  

Case studies have been successfully combined with action research to allow researchers 

both to interpret and understand a setting and to intervene and implement change within 

it (e.g., Stenmark 2002). The combination can offer benefits such as establishing mutual 

trust, studying in-depth and longitudinal dynamics, and implementing problem-solving 
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strategies to ensure the relevance and applicability of research findings (Malaurent et al. 

2023).   

This thesis is inspired by action research in that it involves active stakeholder 

engagement and produces knowledge that has, in some cases, been used to develop and 

support volunteer first responder initiatives. Stakeholders, including volunteer first 

responders, professional responders, rescue services, and the FPA, were actively 

involved in different parts of the research process through workshops and recurring 

meetings with volunteer networks. The models developed in Paper 2 and the crisis-

response exploration in Paper 5 may inform how practitioners develop, coordinate, and 

support volunteer first responder initiatives. Several rescue services, the PSAP and the 

FPA have also used results from the thesis work when refining and implementing the 

concept. However, the researchers have not been actively involved in implementing the 

recommendations; this has been left to practitioners. The thesis therefore does not follow 

a full action research process based on continuous cycles of observation, reflection, and 

action. Instead, action research is used as an inspiration rather than as a full 

methodological approach. 

4.2 Data collection 

This thesis uses a mixed-methods case study design, combining qualitative and 

quantitative data collection methods described below. 

4.2.1 Literature review 

A literature review is a way of collecting and synthesizing previous research, aiming to 

create a comprehensive understanding of a particular topic or research question. It serves 

as a foundation for exploring the state of knowledge and aids in identifying research 

gaps and areas requiring further investigation e.g., when the topic is novel (Snyder 

2019). 

A literature review was performed in the initial, exploratory phase of the thesis (Paper 

1), using Web of Science and Google Scholar to increase familiarity with the research 

field, develop the search terms, and establish the inclusion and exclusion criteria. The 

lack of studies about ICT-enabled or digitalized co-production of crisis management, 

emergency management, and emergency response was evident early on. Consequently, 

the search query underwent revision during data gathering to yield more results. The 

first search round included the terms information and communication technology, 

digitalization, crisis, emergency, and co-production using their stemmed forms and 

abbreviations, resulting in seven studies suitable for final review. To yield more results, 

the aspect of volunteerism was added in the second search round. The second search 

round was expanded to involve terms like volunteer, volunteerism, emergency, 
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information and communication technology, and digital. This resulted in 15 studies for 

the final review. During the review, six studies were included through chain-referencing. 

Thus, Paper 1 included 28 studies for review: seven from the first search, 15 from the 

second search, and six through chain-referencing.  

4.2.2 Interviews and focus groups 

Interviews involve interactions between a researcher and a participant, with different 

levels of openness in questions and answers, ranging from structured to semi-structured 

and unstructured interviews (Bryman & Bell 2011). Semi-structured interviews often 

include a template or set of questions, i.e., an interview guide, with the possibility to ask 

follow-up questions when needed (ibid). 

A focus group is a qualitative method for data gathering aimed at capturing different 

perspectives and group dynamics. A group of people discuss a specific topic with a 

facilitator who guides the conversation by posing questions and comments (Kellmereit 

2015). 

Paper 2 used qualitative data, including semi-structured interviews and focus groups. It 

is a continuation and extension of a previous study (Pilemalm & Alkusaibati 2023), 

where the initial models were developed based on data collected by other researchers 

between 2019 and 2022. For the purpose of Paper 2, additional data were collected, 

resulting in a total of 20 semi-structured interviews with volunteers, rescue services, 

PSAP, national authority, and ICT suppliers, and two focus groups including volunteers 

and rescue services. 

Recruitment of interviewees was conducted through a combination of convenience 

sampling and snowball sampling, meaning that initial easy-to-reach participants helped 

identify further relevant respondents from their networks, while practical accessibility 

and availability were also considered, such as targeting volunteers available during 

evening hours (Etikan et al. 2015). The interviews lasted approximately one hour. Some 

of them were conducted online using Zoom due to the COVID-19 pandemic. The focus 

groups lasted between 90 minutes and two hours. Both interviews and focus groups were 

guided by an interview guide structured around different research themes, audio-

recorded, and transcribed. 

Paper 4 included eight semi-structured interviews with volunteer first responders, using 

an interview guide covering background questions and operational aspects, with room 

for follow-up questions. The interviews were conducted online via Microsoft Teams 

between October and November 2023 and were audio-recorded with informed consent. 

Interviewees were recruited through a combination of convenience sampling and 
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snowball sampling (Etikan et al. 2015), mainly using volunteer Facebook groups and 

training sessions to directly ask volunteers to participate. 

4.2.3 Participant observation 

Participant observation is a qualitative method in which the researcher takes part in the 

context being studied while simultaneously observing. This allows the researcher to gain 

insight into participants’ meanings and behaviors and to develop a deeper understanding 

of their social context (Lancaster 2012). In Paper 2, participant observation was 

conducted across 17 events involving multiple actors, including a network of about ten 

rescue services applying the volunteer first responder concept, the FPA, the PSAP, ICT 

suppliers, and volunteers (see Table 2). The events included meetings and workshops 

held by the FPA in 2022.  

4.2.4 Surveys 

A survey is a data collection method that uses a set of questions to gather information 

from respondents. Surveys typically take two forms: self-administered and interviewer 

administered. They are usually designed to produce comparable data across individuals, 

or groups, allowing researchers to describe patterns, distributions, or relationships in 

data (Mathiyazhagan & Nandan 2010). A self-administered survey is used in this thesis. 

It is completed by respondents on their own, without the presence of a researcher while 

filling out the survey, regardless of whether it is distributed by post, online, or in person 

(Bryman & Bell 2011). In the thesis, survey-based data collection was used in two ways: 

as incident reports, collected primarily for Papers 3 and 4 and also used in Paper 2, and 

as initial and final surveys before and after the test-alert phase in Paper 5, as described 

below. 

Incident reports 

An incident report is a tool used to document any event that could result in injuries to 

individuals or property damage. For instance, in Sweden, municipal fire and rescue 

services have a central tool for documenting rescue operations in an incident report 

system that has been in use since 1996 (Pilemalm et al. 2013). It typically includes 

information such as the type of incident, time and location, personnel and rescue 

methods used, as well as property damage and injuries or fatalities (Vylund 2024). 

In the thesis, incident reports for volunteer first responders were developed from scratch 

but inspired by the incident reports described above and used to collect data for Papers 

3 and 4. Volunteers and professional responders assisted in reading and providing 

comments on the reports, and the final version was tested by rescue service personnel 

prior to dissemination. It consisted of seven background questions, completed once, and 

twelve operational questions to be completed after each volunteer first response, 



34 

 

including arrival times, tasks performed, challenges encountered, and enabling factors. 

Several operational questions allowed free-text responses. The data therefore reflect 

volunteers’ self-assessments of response activities, e.g., arrival times, rather than 

system-generated timestamps. Access to the questionnaire required a link and a self-

chosen password, and no personal identifiers were collected, ensuring anonymity. The 

survey link was distributed through volunteer networks and social media, and with 

support from rescue services and the FPA. For Paper 3, incident reports were collected 

between April and August 2023, yielding 53 reports. For Paper 4, data collection was 

extended to November 2024, resulting in a total of 93 incident reports, including the 53 

reports used in Paper 3. 

Survey: volunteers in crisis response  

In Paper 5, data gathering was conducted in several stages, beginning with an initial 

survey, followed by test alert dissemination, a final survey, and a scenario-based 

workshop, as described in Sections 4.2.5, 4.2.6, and 4.2.7. 

The initial survey provided information about the overall study aim and data collection 

process, and collected background information on participants, including approximate 

age, gender, response equipment, and response-related training and experience. 

Volunteers were recruited through volunteer first responder groups on Facebook, with 

additional support from rescue service personnel. After the test alert period, a final 

survey was distributed to the same volunteers. This survey focused on reasons for 

declining or not responding to test alerts, as well as factors that could increase 

volunteers’ willingness to accept alerts. 

In total, 24 volunteer first responders initially agreed to participate. However, responses 

from three participants were excluded due to incomplete data, resulting in a final sample 

of 21 respondents included in the initial survey, test alert phase (described in Section 

4.2.6), and final survey. 

4.2.5 Scenario development  

Scenarios are designed representations of situations used to examine how participants 

respond under different conditions (Lelo de Larrea 2024). Experimental data collection 

can use structured stimuli or scenarios to examine how manipulated conditions are 

associated with differences in observed outcomes (Bryman and Bell 2011). For Paper 5, 

as volunteer first responders do not currently participate in crisis response operations, 

scenario-based test alerts were deemed suitable for data collection. Five crisis scenarios 

were developed based on real events in Sweden: a flood in Gävle (2021), a wildfire in 

Surahammar (2014), a train accident in Köping (2024), a landslide in Stenungsund 

(2023), and a mass traffic accident on the Road E18 in Uppland (2025). Each scenario 
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was written as a short descriptive text specifying an assumed date, time, location, scale, 

and operational context of the incident. The five scenarios were then used to construct 

the test alerts sent to volunteers and to structure the workshop with professional 

responders. The five scenarios were assessed by two rescue service experts in Sweden 

regarding realism, clarity, and relevance. Minor revisions were made based on their 

feedback. 

4.2.6 Test alerts  

The test alerts examined whether, and under what conditions, volunteer first responders 

would accept alerts in crisis response situations. The alerts followed a scenario-based 

repeated-measures experimental design (Field 2005), in which all participants were 

exposed to the same set of alert conditions during the study period. Five independent 

variables were systematically manipulated: time of alert (daytime: 08:30–17:00; 

evening: 18:00–21:00), type of crisis (landslide, train accident, flood, wildfire, and mass 

traffic accident), driving time to the response location (intermediate: 15–60 minutes; 

long: 1.5–6 hours), expected contribution time at the response site (intermediate: 4–10 

hours; long: 1–4 days), and test-alert dissemination period (Period 1: 16 June–27 July 

2025; Period 2: 7 August–16 September 2025). The full factorial combination of these 

variables (5 × 2 × 2 × 2 × 2) resulted in 80 test-alert conditions, which were distributed 

to each participant. 

The test alerts were sent as SMS messages to the volunteers’ mobile phones (Figure 4). 

Responses to each alert were recorded as binary outcomes (Yes/No). Three respondents 

provided incomplete data and were therefore excluded from the initial survey, final 

survey, and test-alert dataset, resulting in a final sample of 21 volunteers. Each volunteer 

received 80 test alerts, yielding a total of 1,680 possible responses. Of these, 1,613 were 

answered and included in the analysis, while 67 were unanswered. 

Test alert! 

Traffic accident involving multiple vehicles 

Estimated driving time from your current location: approximately 25 minutes 

Volunteer resource is estimated to be needed at the incident site for approximately 7 hours 

Reply YES if you are currently able and willing to respond to this incident. If not, reply 

NO. 

10 August 2025 - 19:35 

 

 

 

Test alert! 

Traffic accident involving multiple vehicles 

Estimated driving time from your current location: approximately 25 minutes 

Volunteer resource is estimated to be needed at the incident site for approximately 7 

Figure 4. Example of an SMS test alert sent to volunteers. 
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4.2.7 Scenario-based workshop 

A workshop is a data-gathering method in which participants with relevant experience 

engage in structured activities and discussions around predefined issues or themes. 

Workshops may generate insights through participants’ interactions, reflections, and 

shared sense-making (Ørngreen & Levinsen 2017). 

After completion of the initial and final surveys and the test-alert distribution, a scenario-

based workshop was conducted with eight professional response actors from Swedish 

municipal rescue services. The full-day workshop took place in December 2025. First, 

the aim of the workshop was presented together with results from the surveys and trends 

from the test-alert data. The participants were then divided into two groups, Group A 

and Group B. Five participants attended on-site and three participated online. Each 

group was provided with five cards representing the scenarios described in Section 4.2.5: 

landslide, train accident, wildfire, mass traffic accident, and flood. The workshop 

discussions focused on potential roles and contributions of volunteer first responders, 

challenges associated with their involvement, conditions required for effective action, 

relevant training and equipment needs, and ICT requirements for volunteer dispatch. 
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Table 2. Data collection methods used in the thesis and included research papers. 

Paper Data collection 

method 

Number Involved Time 

Period 

1 
Literature 

Review 
28 

Studies according to the 

inclusion criteria 
2023 

2  

Interviews 20 

Volunteers, rescue services, 

PSAP, MCF (formerly MSB), 

ICT suppliers, research 

foundation 

2019- 

2021, 

2023 

Focus groups 2 Volunteers, rescue services 
2019- 

2021 

Participant 

observation 
17 

Rescue services, the PSAP, 

suppliers, volunteers and the 

Swedish Fire Protection 

Association meetings 

2019- 

2024 

Incident Reports 53 Volunteers  2023 

Document 

analysis 
2 N/A 2023 

3 Incident Reports 53 Volunteers  2023 

4 

Interviews 8 Volunteers 2023 

Incident Reports 93 Volunteers 
2023-

2024 

5 

Initial survey 21 Volunteers 

2025 

Test alerts 1613 Volunteers 

Final survey 21 Volunteers 

Workshop 8 
Professional responders from the 

rescue services 
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4.3 Data analysis  

In Paper 1, Multi-Grounded Theory (MGT) was adopted to aid data coding and 

analysis. MGT emerges from Grounded Theory (GT), which emphasizes inductive 

coding and theory development grounded in empirical data. However, MGT differs from 

traditional GT by adding the explicit use of existing theories and literature and by 

combining empirical grounding with theoretical and internal grounding (Goldkuhl & 

Cronholm 2010). 

For data analysis, MGT includes open coding of the material without predefined criteria, 

allowing categories to emerge inductively until no substantially new categories are 

identified. Existing knowledge can then be used to interpret, compare, and refine the 

emerging categories in relation to previous research and concepts. First, data were 

grouped inductively into themes and categories suitable for concluding how the research 

literature describes the phenomenon. Next, a deductive, or informed, analysis was 

conducted using pre-existing knowledge to support the analysis of the emerging 

categories. This step involved reviewing previous studies on ICT-enabled co-production 

of public services, for instance Yuan (2019) and Clifton et al. (2020), to analyze the data 

gathered. 

In Paper 2, the initial rural, urban, and national support and coordination models 

introduced in Pilemalm & Alkusaibati (2023) were used as a starting point. These 

models had been developed from previous studies following the volunteer first 

responder concept from its early stages, including themes and challenges related to 

recruitment, response and dispatch, and the long-term maintenance of the initiatives. In 

Paper 2, new data, including documents, interviews, incident reports, and participant 

observation, were analyzed thematically and compared with the existing models. This 

made it possible to identify aspects that were new or insufficiently captured in the earlier 

versions of the models. The analysis also involved comparing the volunteer first 

responder concept with existing theories and types of ICT-enabled co-production. The 

thesis author participated in the analysis and developed and refined all models (both for 

the previous study and Paper 2) of which the type of interdependent digitalized co-

production of emergency response is the main theoretical contribution.  

In Paper 3, basic descriptive statistics, such as percentages, frequency tables, and 

diagrams, were used to visualize response patterns and ICT usage. In addition, the rural 

model from Paper 2 was used to aid the data analysis, since most of the incident reports 

were submitted from rural areas. Only the response phase of the rural model was used, 

as the focus of Paper 3 was on volunteer response. Moreover, the concept of digitalized 

co-production of public services was used to contextualize the findings within the 
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broader framework of digitalized/ICT-enabled co-production, supported by the rural 

model. 

In Paper 4, data analysis followed a mixed methods approach. Quantitative data from 

incident reports were analyzed using descriptive statistics, including frequencies, 

percentages, confidence intervals, and visualizations, to summarize patterns in volunteer 

response, such as arrival times and response rates. Qualitative data, consisting of free-

text entries from incident reports and eight semi-structured interviews, were analyzed 

using thematic analysis, inspired by Riger & Sigurvinsdottir (2016). The analysis 

focused on identifying recurring patterns related to ICT-enabled co-production of 

emergency response. Each theme was presented using both quantitative and qualitative 

data. Incident report data were used to describe the overall characteristics of each theme, 

while qualitative material was used to elaborate on the incident report data and the 

conditions associated with the theme. The new type of interdependent digitalized co-

production of emergency response was used to capture the complexity of the volunteer 

first responder concept and the subsystems that interact to enable overall volunteer 

performance. 

In Paper 5, data from the initial and final surveys were analyzed using descriptive 

statistics, including percentages and tables. Data from the test alerts comprised 1,613 

responses and were analyzed using mixed-effects logistic regression in SPSS, because 

the dependent variable was binary: acceptance of an alert, Yes or No. The test alert data 

were also analyzed using descriptive statistics, including cross-tabulations and visual 

figures, to show how volunteers’ acceptance differed across the test alert conditions. For 

the workshop, thematic analysis was used to identify recurring patterns, i.e., themes, in 

the data and to understand how participants made sense of using volunteer first 

responders in different crisis situations. Overall, the study results were analyzed using 

the type of interdependent digitalized co-production of emergency response, which 

describes how the roles of involved actors and their interactions become more complex 

in the context of crisis response.   

4.4 Researcher reflexivity  

A researcher’s personal values, pre-existing beliefs, and assumptions may influence the 

research process (Bell et al. 2019). The thesis is informed by an interpretive approach, 

in the qualitative parts of the research, where the perspectives and experiences of 

volunteers and professional responders are important for understanding how the 

volunteer concept functions in practice. At the same time, the mixed methods design 

also includes quantitative approaches to examine patterns and relationships in the 

empirical material. 
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Olmos-Vega et al. (2023) define reflexivity as a continuous process through which 

researchers critically examine how their subjectivity and context influence the research 

process. They distinguish four dimensions of reflexivity: personal, interpersonal, 

methodological, and contextual. These dimensions are relevant to this thesis in different 

ways. 

Personal reflexivity: When the thesis began in 2022, knowledge about volunteer first 

responders as an emerging form of volunteerism was still limited. The thesis author 

therefore developed a practical understanding of the study context by attending 

volunteer training sessions, meeting volunteers and rescue-service personnel, and 

engaging in recurring discussions with practitioners. These experiences provided 

contextual knowledge and helped shape relevant research questions. At the same time, 

increasing familiarity with the concept could influence expectations and interpretations. 

Personal reflexivity therefore involved considering how the author’s growing 

knowledge of and engagement with the field shaped the research process, data 

collection, and analysis. 

Interpersonal reflexivity: As mentioned, the thesis involved recurring interaction with 

volunteers, rescue-service personnel, and other practitioners. These relationships 

supported access and informed discussion, but familiarity could also influence 

participants’ responses and the interpretation of those responses. Reflexivity therefore 

also involved discussing interpretations with supervisors and co-authors to challenge 

assumptions and consider alternative views. 

Methodological reflexivity: The thesis developed across several studies using different 

qualitative and quantitative methods. Methodological choices were considered in 

relation to the evolving research questions and empirical understanding, including the 

strengths and limitations of different methods. The combination of methods and 

analytical perspectives also shaped the interpretation of the findings. For example, 

incident-report data were complemented by interviews, while test-alert results were 

considered alongside workshop data from professional responders. This enabled 

findings to be examined from different empirical and stakeholder perspectives. 

Contextual reflexivity: The research was conducted in a changing empirical context. 

During the thesis period, the volunteer first responder concept expanded considerably, 

ICT-based dispatch developed, national support increased, and interest in using 

volunteers in crisis response grew. Volunteers and professional responders also gained 

experience through repeated incident response, while initial skepticism appeared to 

decrease as trust developed through recurring interactions. Reflexivity therefore 

involved considering how these developments influenced the research questions, data 

collection, and interpretation of the findings. 
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5. Results  

This chapter provides a summary of the five papers included in the thesis followed by a 

synthesis of the results. 

5.1 Summary of Paper 1 

Alkusaibati, W., & Pilemalm, S. (2023). Digitalized Co-production and Volunteerism in 

Emergency Response: A literature review. In J. Radianti, I. Dokas, N. Lalone, & D. 

Khazanchi (Eds.), Proceedings of the 20th Annual Global Conference on Information 

Systems for Crisis Response and Management (ISCRAM 2023). Omaha, USA. 

https://doi.org/10.59297/ARQO2281 

Existing literature primarily focuses on the role of social media in supporting 

spontaneous volunteer activities during large-scale crises. This indicates an oversight of 

the coordinated involvement of volunteers in local emergency response using dedicated 

ICT artifacts. Also, most field studies take a technology-optimistic perspective toward 

the role of ICT, describing it as an enabler of volunteer engagement, while overlooking 

potentially associated challenges. 

The aim of Paper 1 was to contribute to the emerging knowledge base by conducting a 

literature review on ICT-enabled and digitalized co-production in emergency response, 

including large-scale crises and smaller frequent emergencies. The inclusion and 

exclusion criteria were established by reading literature in the field. The search for 

relevant studies was conducted in two rounds. The first search focused on co-production 

and resulted in few relevant studies. The second expanded search round included terms 

such as volunteers, volunteerism, digitalization, and ICT, and resulted in additional 

relevant studies. The final review included 28 studies. The multi-grounded theory 

(MGT) approach was adopted to carry out the data analysis using inductive data coding 

in the first step, and deductive analysis in the second, using an ICT-enabled co-

production lens. 

The results highlighted two main themes of citizen contribution to response operations. 

The first and most prominent is digitalized volunteerism, which involves spontaneous 

volunteer activities during large-scale crises, often without formal coordination. In this 

type of volunteerism, individuals often establish volunteer groups on social media and 

coordinate digital and on-ground activities. The second and less studied theme is ICT-

enabled or digitalized co-production, representing a semi-organized form of 

volunteerism. Here, civilians are recruited, trained, equipped, and dispatched to small-

scale emergencies by formal response organizations and through dedicated ICT artifacts. 

The two themes share similar challenges and needs, for example the need for improved 

governance, coordination with professional actors, and formal integration of volunteer 
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activities. In the literature review, the following opportunities and challenges/needs were 

identified. 

Digitalized volunteerism in large-scale crises: Digitalized volunteerism provides 

important opportunities in crisis response. It allows citizens to form ad hoc groups, 

utilizing ICT applications to support formal response efforts by offering digital or on-

ground volunteer contributions. Digital artifacts, such as social media, facilitate the 

organization of volunteers and data dissemination, and thus enhance the coordination 

and effectiveness of spontaneous volunteer actions. However, formal response 

organizations may better utilize the contributions of spontaneous volunteers by 

integrating volunteer initiatives into official response systems. For example, 

professional actors could utilize data shared online by volunteers as actionable 

information for crisis mapping. 

Digitalized volunteerism also includes challenges such as inaccurate and misleading 

data dissemination. Additionally, the data shared online by volunteers require processing 

and integration with formal response frameworks, leading to risks of data overload and 

resource demands for data processing. Moreover, as crises are risky and uncertain, 

organizational needs arise, such as coordinating volunteers to avoid unsolicited actions. 

Integrating volunteer groups from social media is particularly challenging due to a lack 

of standardized measurements and tracking systems for volunteers’ activities. This 

underscores the need to improve coordination capabilities within response organizations 

and adopt predefined responsibilities and tasks to reduce or prevent uncoordinated 

actions. Furthermore, integrating digital volunteerism into policies and ensuring quality 

assurance are vital for effective crisis response. 

ICT-enabled or digitalized co-production: In ICT-enabled co-production of emergency 

response, most related studies emphasized a positive role of volunteers as first 

responders who become increasingly important in societies facing increasing 

emergencies and strained public resources. Their fast action, particularly in rural areas, 

provides critical aid before professional help arrives. Thus, they often save lives and 

avoid property damage, making significant contributions also in urban settings as a cost-

effective complement before professional responders arrive. 

At the same time, ICT-enabled co-production in small-scale emergencies comes with 

unique challenges and needs. Organizational challenges at the time of the review 

included unclear legal definitions of this volunteering type, lack of insurance and basic 

equipment, and limited training capacity. Addressing liability and policy issues was 

deemed crucial, particularly in suburban areas with higher criminal activity. Concerning 

ICT support, there were challenges related to low-tech ICT solutions, including one-way 

communication via SMS lists and the lack of positioning functions. Optimized dispatch 
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and expanded app functions were needed, including two-way communication and 

withdrawal options for volunteer safety. Dynamic resource allocation was also deemed 

critical in urban areas to avoid alarm fatigue and enhance dispatch based on skills, 

availability, training, etc. 

In summary, the literature review showed that most existing research focuses on 

digitalized volunteerism in large-scale crises, often involving spontaneous volunteers 

and social media. Less attention has been given to more organized forms of ICT-enabled 

volunteer involvement in smaller, local emergencies. Paper 1 therefore identified a need 

for more research on how semi-organized volunteers, such as volunteer first responders, 

are coordinated and integrated into formal emergency response systems, and whether 

this form of volunteer involvement can also be relevant in large-scale crises. 

Author role: 

In the literature review, the search criteria were established, and the search process was 

carried out by the thesis author. The identified studies were then processed by separating 

excluded records from those selected for the final review. Open coding of the included 

material was conducted to extract key insights. Based on this coding, the data were 

organized into categories and overarching themes were derived. The thesis author was 

responsible for the data collection, analysis, and writing of the paper. Throughout the 

writing process, feedback and suggestions for improvement were provided by the main 

supervisor/co-author and incorporated through iterative revisions. 
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5.2 Summary of Paper 2 

Pilemalm, S., & Alkusaibati, W. (2024). Towards A New Typology of Digitalized Co-

Production: Implementing local emergency response initiatives nationwide. Digital 

Government: Research and Practice, 5(4), 1–24. https://doi.org/10.1145/3696007 

Extended and developed version of the earlier conference paper:  

Pilemalm, S., & Alkusaibati, W. (2023). Digitalized Co-Production of Emergency 

Response: To make local initiatives national. In Proceedings of the Ninth International 

Conference on eDemocracy & eGovernment (ICEDEG). Quito, Ecuador. 

https://doi.org/10.1109/ICEDEG58167.2023.10122074 

Co-production involves citizens in the design, steering, management, and delivery of 

public services. With increasing demand for public sector resources, digitalization and 

ICTs are often seen as enablers of citizen engagement. Existing research on ICT-enabled 

or digitalized co-production has focused on social media, crowdsourcing, and large-

scale citizen involvement, often from a technology-optimistic and macro-level 

governmental perspective. In Sweden, however, a hybrid form has emerged in which 

volunteers are recruited, trained, and dispatched by municipal rescue services to act as 

first responders in local emergencies. Although prior studies have demonstrated benefits 

such as reduced response times and saved lives, national expansion has remained 

constrained by organizational and ICT-related barriers. 

Paper 2 examined the initial phase of nationwide efforts to scale the locally initiated 

volunteer initiatives. It presents and evaluates two local models, rural and urban, 

alongside a national coordination model, including the phases of recruitment, response, 

and maintenance, and focusing on training, insurance, organizational aspects, and ICT 

functions for registration and dispatch. Methodologically, the study follows an action 

research-inspired approach and builds on longitudinal data collected between 2019 and 

2024. It includes participant observation in workshops and coordination meetings, semi-

structured interviews with volunteers, document analysis, and incident reports. A 

thematic analysis was used to compare new insights with the initial models, leading to 

iterative revisions of the models. 

Model for rural areas: In rural areas, relevant stakeholders, including municipal and 

regional crisis-support actors (see Figure 2, Paper 2), need to be formally recognized 

and coordinated to anchor the concept among the public and as potential co-founders. 

In the recruitment and preparation phase, there is a need for strategic selection of villages 

or areas based on response time and geographical coverage, while also considering 

demographic variation, seasonal population shifts, and differing incident patterns. 

Recruitment strategies need adaptation, particularly to engage younger volunteers. 
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Training, equipment, insurance, and local sponsorship were more developed than 

initially assumed. In the response phase, ICT support is central. Variation in alert 

frequency requires more advanced ICT applications than SMS lists, which were used at 

the time, with geofencing and dynamic resource allocation to prevent alarm fatigue and 

improve task matching. Thus, unlike initial assumptions, basic ICT dispatch is not 

enough. In the maintenance phase, training, feedback, incident reporting, and follow-up 

were identified as essential for sustaining engagement. Overall, the rural model shows 

an interdependence between technological infrastructure, organizational support, and 

trust-building with volunteers as necessary conditions for maintaining rural volunteer 

initiatives. 

Model for urban areas:  The urban model reflects a more complex stakeholder base than 

the rural model, involving rescue services, the PSAP, police, social services, landlords, 

insurance actors, and other local authorities. The evaluation showed that urban areas 

may require collaboration between more stakeholders, including the police in socially 

vulnerable areas where crime rates are high. In the recruitment and preparation phase, 

outreach relies heavily on social media campaigns and targeted engagement in socially 

diverse areas. The evaluation also pointed to the need to recruit younger volunteers due 

to the intensity and frequency of urban incidents. Training is more formalized than 

initially assumed, often supported by larger fire associations with education units and 

collective insurance solutions. In the response phase, advanced ICT functionality 

becomes critical. High alert frequency makes simple dispatch solutions insufficient and 

increases the risk of alarm fatigue. The revised model therefore emphasizes geofencing, 

alert restrictions, dynamic resource allocation, profile pre-selection, and chat functions 

for safer and more targeted dispatch. Safety considerations are particularly important in 

incidents involving crime, violence, suicide alerts, and highway traffic accidents. In the 

maintenance phase, exercises, incident reporting, and follow-up remain important. The 

evaluation also showed that local stakeholders need to meet regularly to identify 

improvements and clarify responsibilities, given cultural diversity and vulnerabilities. 

Volunteer roles in urban areas are also broader than initially perceived, for example as 

communicators and bridgebuilders in socially vulnerable areas. Larger urban 

associations also have more developed routines for secrecy agreements and psychosocial 

support, indicating differences in dependence on national support. The model for urban 

areas is illustrated in Figure 5, while the full set of models is presented in Paper 2. 
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Figure 5. Illustrative example of the urban model of digitalized co-production of 

emergency response introduced in Paper 2. The figure shows current elements and 

suggested solutions across recruitment and preparation, response, and maintenance. All 

models are presented in Paper 2. 

Model for national support: In this model, national stakeholders include the FPA, MCF 

(formerly MSB), and the PSAP, alongside rescue services and volunteers. The 

evaluation showed that national coordination had developed partly in parallel with the 

local level, with different views among national actors regarding the concept, 

terminology, tasks, and possible role of volunteers in large-scale crises and civil 

preparedness. 

In the recruitment and preparation phase, the model highlights the need for a shared 

definition of the volunteer first responder concept, national agreement on roles, skills, 

boundaries, legal responsibilities, insurance, and work environment issues. National 

support may include recruitment material, equipment, training, agreements, insurance 

solutions, start-up guidance, and ICT systems for registering volunteers according to 

roles, skills, capacities, and equipment. This support appears especially important for 

smaller rural rescue services. In the response phase, the model shows the need for 

national coordination of ICT dispatch. Since several app- and SMS-based solutions were 

used or emerging, the evaluation pointed to the need to reduce the “messiness” of ICT 

support. Rather than one single app, the model suggests standardized functions and 

accessible APIs so that rescue services can access the same basic dispatch functionality, 

such as geofencing, withdrawal, dynamic resource allocation, communication with 
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commanders, and short incident reports. In the maintenance phase, a national portal is 

proposed to register volunteers, track skills and equipment, manage training, gather 

feedback, and support knowledge transfer. The FPA may support training and lessons 

learned, while MSB/MCF may contribute through certification and quality assurance. 

Overall, the national model shows that long-term scaling requires clearer national 

responsibility for training, quality assurance, legal issues, information campaigns, ICT 

coordination, and development of the volunteer concept. 

Beyond the three organizational models, Paper 2 contributes theoretically by extending 

existing typologies of ICT-enabled co-production. It conceptualizes interdependent 

digitalized co-production of emergency response as a distinct type of ICT-enabled co-

production, represented through a model showing how local, intermediate, and national 

levels are linked through digital infrastructure, organizational alignment, and mutual 

dependencies (Figure 6). Unlike prior typologies that primarily distinguish forms of 

citizen participation, this type highlights how bottom-up initiatives remain dependent on 

macro-level coordination, ICT integration, and policy support. In addition, the 

interdependent digitalized co-production type resembles an extended polycentric co-

production system, as originally described by Elinor Ostrom, but explicitly positions 

digitalization as an integrative layer that shapes interaction and supports sustainability 

over time. 

Role of the author: 

A major part of the empirical data used in this paper was originally collected by other 

researchers over a long period of time (2019–2024). The first author compiled and 

structured the material and was responsible for the primary integration of the multiple 

data sources described in the methodology section. The thesis author was responsible 

for the incident report data used in the paper and participated in further data collection 

in 2024. The thesis author’s contribution focused primarily on the conceptual and 

theoretical development of the paper. This included contributing to the development and 

refinement of the models for volunteer first responder initiatives, conducting review 

work related to co-production theory and Ostrom’s work, and developing the type of 

interdependent digitalized co-production of emergency response. The thesis author also 

contributed substantially to the theoretical framing and discussion sections, linking the 

findings to broader co-production and digital governance literature.  
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5.3 Summary of Paper 3 

Alkusaibati, W., & Pilemalm, S. (2024). Digitalized Co-production of Emergency 

Response: Dispatch and on-site work by volunteer first responders. In J. Dugdale, T. 

Gjøsæter, & O. Uchida (Eds.), Information Technology in Disaster Risk Reduction 

(ITDRR 2023). Tokyo, Japan. https://doi.org/10.1007/978-3-031-64037-7_2 

Digitalized co-production of local emergency response represents a hybrid, less-studied 

form of volunteerism compared to spontaneous digitalized volunteerism in large-scale 

crisis response. Most related studies are qualitative and take an overall perspective on 

this form of co-production. Hence, there is a need to study ICT dispatch to incident sites 

and volunteers’ on-site work to initially assess the outcomes of using volunteers as first 

emergency responders. 

The objective of this paper was to provide an initial evaluation of volunteers’ 

contributions to emergency response, focusing on ICT-enabled dispatch, on-site work, 

and collaboration with professional responders. This was done by disseminating an 

online incident report to volunteers. The report included qualitative and quantitative 

questions aimed at describing background and operational aspects, such as age, 

motivation, estimated arrival times, challenges encountered at incident sites, and time 

spent on site. A total of 53 incident reports were collected in 2023. Basic descriptive 

statistical analysis, including figures and frequency tables, was used to analyze the 

incident reports. 

Background results: A total of 18 volunteer first responders answered the incident 

reports. Most respondents (13) were between 41 and 60 years old, while three were 

between 18 and 40 years old and two were 60 years old or older. According to the 

responses, volunteers received an average of 40 alerts annually and responded to 26 

alerts. 

Operational results: The three most mentioned factors for continued and improved 

motivation were better ICT dispatch solutions, the ability to carry out a wider range of 

tasks at the incident site, and greater opportunity to influence collaboration with 

professionals. All volunteers reported that they were willing to participate in large-scale 

incidents within their region. About 81% were willing to participate in civil 

preparedness, 62% in total defense, and 56% in responses in another Swedish region. 

Most volunteers received alerts through the app provided by PSAP. On average, 

volunteers had a 10-minute response time from alert to arrival at the incident site. 

Volunteers arrived before rescue personnel in 22 out of 33 cases. According to 

volunteers’ estimates, they arrived on average five minutes before professionals. When 

volunteers arrived first, there was no need for assistance in about 23% of the reported 
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cases, while in another 23% there was a need for assistance, but volunteers were unable 

to contribute. In about one-third of the cases, volunteers could handle the incidents they 

were dispatched to in collaboration with other volunteers. They commonly responded to 

traffic accidents and outdoor fires and engaged in tasks such as providing information, 

supporting relatives, and firefighting. Collaboration with both professionals and other 

volunteers was seen as the most enabling factor for effective response. Additionally, 

volunteers left the incident site before professionals in 48% of cases, after professionals 

in 12%, and at the same time in 40%. When they left after professionals, they typically 

stayed for an average of seven minutes to assist affected individuals or discuss the 

operation. The incident reports also highlighted that ICT support needs to be improved 

to increase the effectiveness of the concept. 

Paper 3 contributes an initial evaluation of the outcomes of using volunteer first 

responders in emergency response, including shorter response times, frequent arrival 

before professionals, and on-site contributions. The findings show that volunteers 

perform broader tasks on site than previously perceived. However, challenges related to 

the ICT-enabled dispatch remain, particularly regarding geofencing and dynamic 

resource allocation functionality. Since the results are based on 53 incident reports, 

further research based on a larger number of reports is needed. 

Role of the author: 

The online questionnaire structured as incident reports was designed by the thesis author. 

Through this questionnaire, volunteers first provided background information, such as 

age and experience, and subsequently reported operational details after each alarm they 

responded to. The questionnaire was developed and refined in collaboration with the co-

author to ensure clarity and relevance. The thesis author was responsible for the data 

collection process and co-authored the paper with the main supervisor. The manuscript 

was drafted by the thesis author, including the presentation of frequency tables and 

figures, as well as the initial interpretive analysis. Feedback on the text, analytical 

interpretation, and overall contextual framing of the paper was provided by the main 

supervisor.  
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5.4 Summary of Paper 4 

Alkusaibati, W., Pilemalm, S., Andersson Granberg, T., Prytz, E., & Ennab Vogel, N. 

(2025). From Dispatch to Impact: Evaluating ICT-enabled co-production of emergency 

response. International Journal of Disaster Risk Reduction, 130, 105833. 

https://doi.org/10.1016/j.ijdrr.2025.105833 

While volunteers have proven beneficial in emergency response, most research focuses 

on digitally enabled spontaneous volunteerism during large-scale crises. Coordinated 

volunteer involvement in frequent local incidents has received less attention, for 

example regarding on-site performance outcomes and the conditions shaping these 

outcomes. Volunteer first responders have also been conceptualized as an emerging 

form of ICT-enabled co-production of emergency response. However, public sector 

studies on ICT-enabled co-production primarily emphasize social media, 

crowdsourcing, and governance-level perspectives, often treating ICT as a taken-for-

granted facilitator and offering limited evaluation of outcomes over time. The aim of 

this paper was to describe and analyze the outcomes of ICT-enabled co-production of 

emergency response initiatives, including response times, tasks, and collaboration with 

professional actors, and the conditions required to enable and sustain ICT-enabled co-

production of emergency response. It is a continuation of Paper 3, based on more 

incident reports and interviews with volunteers. It also elaborates on the results using 

the type of interdependent digitalized co-production of emergency response developed 

in Paper 2. 

The paper followed a mixed-methods approach, including 93 incident reports, 

complemented by qualitative free-text entries and eight semi-structured interviews with 

volunteers. Quantitative data were analyzed using descriptive statistics to summarize 

response rates, arrival times, and task distribution. Qualitative material was analyzed 

using thematic analysis, identifying recurring patterns related to outcomes and enabling 

conditions. The analysis resulted in four themes. 

Volunteers’ engagement in emergency response: The results show that volunteers 

receive on average 36 alerts annually and respond to around 25, indicating relatively 

high engagement among active participants. Engagement is shaped by technical and 

organizational conditions. Motivational factors include the ability to perform more 

advanced tasks, influence collaboration with professionals, access better dispatch 

technology, and obtain improved equipment and insurance. Interviews and free-text 

entries show that reliable and timely ICT dispatch is crucial for sustaining motivation 

and enabling early volunteer arrival. Delayed or missed alerts, inaccurate incident 

descriptions, and the absence of withdrawal functions reduce trust in the system. 

Personal commitments also limit availability. Overall, volunteers show strong intrinsic 
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motivation, driven by a sense of duty and the opportunity to make a tangible difference, 

but sustained engagement depends on stable technological and organizational support. 

Volunteers’ dispatch, arrival times, and on-site work: Regarding operational 

performance, volunteers arrived before professional responders in approximately 65% 

of reported cases, with an average time gain of 7.11 minutes. Most arrivals occurred 

within ten minutes. When arriving first, volunteers often managed incidents with other 

volunteers or performed damage-limiting actions. They responded to various incidents, 

most commonly traffic accidents, outdoor fires, and cardiac arrests, and often performed 

multiple tasks per incident, including first aid, CPR, traffic control, firefighting, and 

coordination with emergency services. 

Enabling conditions include effective collaboration with professionals and other 

volunteers, relevant training, adequate equipment, and accurate and timely alerts. Local 

knowledge also contributes to early arrival. Reported challenges include bystander 

interference, difficult site access, unsuitable equipment, and delayed or inaccurate alerts. 

The findings further indicate that volunteers’ roles often extend beyond the initial “while 

waiting for” function. Collaboration with professionals often evolves from initial 

skepticism to increased trust, with volunteers sometimes continuing to assist after 

professionals arrive or even after they leave. Training frequency and equipment 

availability were highlighted as central conditions, with some volunteers purchasing 

additional equipment to compensate for perceived gaps. 

Scalability and national support: Although volunteers are currently dispatched to small-

scale incidents, the vast majority expressed willingness to participate in larger-scale 

crisis response. However, scalability depends on specific conditions, such as additional 

training, appropriate equipment, clear on-site leadership, and defined roles in large-scale 

operations. On-site coordination was seen as a prerequisite to avoid safety risks. The 

adaptability of the dispatch system was also highlighted, with suggestions for enhanced 

functionality to support large-scale mobilization and resource overview at a national 

level. 

National versus local governance: Volunteers generally prefer governance structures to 

remain locally anchored, emphasizing flexibility and close collaboration with local 

rescue services. While national support for funding, training standards, and coordination 

is welcomed, excessive standardization is perceived as potentially undermining local 

adaptability. The findings also reveal a distinction between on-site and off-site 

collaboration: while operational collaboration with professionals has improved 

significantly, volunteers perceive limited influence in strategic and organizational 

decision-making. This imbalance is seen as a constraint on fully realizing the potential 

of ICT-enabled co-production. 
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Paper 4 contributes further understanding of on-site performance and the conditions of 

volunteer involvement in emergency response through the lens of ICT-enabled co-

production. In relation to existing typologies of ICT-enabled co-production, Paper 4 

shows that this form differs from types such as citizen-sourcing, automatic co-

production, and government as an open platform. Volunteer first responders are not an 

open and loosely connected crowd, nor passive contributors through digital traces. They 

are recruited, trained, equipped, dispatched, and coordinated actively by formal 

emergency response actors. The paper therefore contributes by positioning volunteer 

first responders as active co-producers within a more structured and interdependent form 

of digitalized co-production. In this form, volunteer initiatives can emerge and expand 

locally, while depending on national support and coordination, as well as on different 

stakeholders and subsystems that are mutually dependent. Practically, organized 

volunteer initiatives may offer a scalable complement to spontaneous volunteerism, but 

such scalability requires appropriate training, equipment, ICT support, and balanced 

governance arrangements. Future research should further examine how such 

interdependent arrangements can support volunteer integration in large-scale crises. 

Role of the author 

As the paper is a continuation of Paper 3, additional incident report data were collected 

by the thesis author by repeatedly reminding volunteers to submit reports through 

Facebook groups, email communication, and coordination with rescue service 

personnel. Volunteers were also recruited for the interviews by the thesis author. The 

semi-structured interview guide was mainly designed by the thesis author, and the 

interviews were conducted jointly with the second author, who is the main supervisor. 

The analysis of both the incident report data and the interview material was conducted 

by the thesis author. This included deriving the main analytical themes and 

interpretations, with feedback and support from the co-authors throughout the process. 

The paper was mainly written by the thesis author, while the co-authors provided input, 

comments, and revisions.  
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5.5 Summary of Paper 5 

Alkusaibati, W., Andersson Granberg, T., Pilemalm, S., & Prytz, E. (2026). 

Interdependent Digitalized Co-production: Scaling volunteer first responders from 

emergency to crisis response. Manuscript submitted to a journal for review. 

Increasing natural disasters, geopolitical instability, and limited response resources have 

intensified the need for additional capacity in emergency and crisis response. Volunteers 

are increasingly considered a complementary resource, especially because of their local 

availability and potential to arrive early at incident sites. In Sweden, the volunteer first 

responder concept represents a hybrid or semi-organized form of volunteering, where 

volunteers are trained, insured, equipped, and dispatched by municipal rescue services 

to predefined local emergencies. Previous studies show that they often arrive early, 

perform various on-site tasks, and sometimes continue collaborating with professionals 

after the initial response. However, limited knowledge exists on whether and how this 

semi-organized form of volunteerism can be integrated into large-scale crisis response. 

The aim of this paper is to explore the potential for integrating volunteer first responders 

engaged in ICT-enabled co-production of local emergency response into large-scale 

crisis response. The study addresses this aim by examining volunteers’ willingness to 

participate under different operational conditions, their potential roles and added value, 

and the barriers, challenges, and requirements for integration into crisis operations, as 

perceived by professional responders from municipal rescue services. 

Paper 5 uses a mixed-methods design combining scenario-based experimental test alerts, 

initial and final surveys with volunteer first responders, and a scenario-based workshop 

with eight professional responders from municipal rescue services.  The five scenarios 

included a landslide, train accident, flood, wildfire, and mass traffic accident. Two 

experts from Swedish rescue services reviewed the scenarios and provided feedback. A 

total of 21 volunteers completed the initial and final surveys. The test-alert experiment 

systematically varied crisis type, time of alert, driving time, expected contribution time 

at the response site, and dissemination period, resulting in 80 alert conditions per 

volunteer and yielding 1,613 responses. The initial and final survey data were analyzed 

using descriptive statistics, test-alert responses were analyzed using mixed-effects 

logistic regression, and workshop data were analyzed thematically. 

The initial survey shows that the volunteer group is predominantly middle-aged and 

older, with approximately 90% above 40 years. All volunteers have completed 

standardized basic training, and most possess additional qualifications and equipment 

beyond the formal basic level, indicating a strong resource base. 
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The experimental test-alert results demonstrate that participation in large-scale crisis 

scenarios is influenced both by situational conditions and substantial individual 

differences. Scenario-related variables explained 12.4% of the variation in participation 

(marginal R² = .124), while accounting for individual-level differences increased 

explained variance to 34.5% (conditional R² = .345), indicating that personal tendencies 

play a key role. Driving time had the strongest effect on participation (p < .001), 

followed by expected contribution time at the response site (p < .001). Incident type had 

a smaller but significant influence, while time of alert and dissemination period were 

not significant. The only significant interaction occurred between driving time and 

expected contribution time at the response site, indicating that the effect of travel 

distance varied depending on the expected duration of the assignment. Overall, 

structural constraints such as distance and time commitment on site outweighed crisis 

category characteristics. 

The final survey highlights that declining participation was primarily driven by 

situational factors rather than competence or unwillingness. The most common reasons 

were being occupied and long travel distance, while missed alerts were mainly due to 

notification issues. Increased time flexibility, earlier notification, and perceived safety 

were identified as factors that could enhance participation. 

The workshop findings indicate that volunteer integration in large-scale crises is 

possible, but strictly conditional and scenario dependent. Across all crisis types, 

professional responders considered volunteers suitable primarily for secondary, 

logistical, and support roles rather than high-risk or technically complex interventions. 

For example, in wildfire scenarios, volunteers could support evacuation, information 

dissemination, logistics, and access control outside the fire area, but not engage in active 

firefighting. In flood scenarios, volunteers could assist with sandbagging, pumping, 

evacuation logistics, and reception functions, but not with hazardous boat operations or 

work in unstable terrain. In train accidents and landslides, volunteer involvement was 

more restricted and mainly limited to peripheral support, such as assisting uninjured 

people, providing information, supporting assembly points, or helping evacuees outside 

cordoned areas. The mass traffic collision scenario offered the greatest perceived 

operational space, including queue support, basic care, information sharing, and 

coordination support. 

Across the scenarios, professional responders viewed volunteer integration as more 

appropriate once the situation had stabilized or become more predictable. In early phases 

characterized by high uncertainty and limited situational awareness, volunteer 

involvement was considered inappropriate because professional responders could not 

adequately assess the risks. Clear leadership, predefined tasks, structured reception 
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mechanisms, and explicit boundary-setting were identified as essential enabling 

conditions. Across discussions, three structural constraints repeatedly emerged: 

leadership and on-site supervision capacity, ICT and communication limitations, and 

legal responsibility frameworks, particularly in prolonged incidents lasting multiple 

days. 

Paper 5 contributes by showing that volunteer first responders may provide additional 

capacity in large-scale crisis response, but that their integration cannot be assumed to 

scale directly from local emergency response. Volunteers’ willingness to participate is 

conditional and shaped by operational factors such as driving distance, expected 

contribution time at the response site, and crisis type. Theoretically, Paper 5 contributes 

to the understanding of how interdependent digitalized co-production changes when it 

is extended from local emergency response to large-scale crisis response. The findings 

show that this extension is not only a question of mobilizing more volunteers through 

ICT, but also of managing new interdependencies between volunteers, rescue services, 

municipalities, national actors, legal frameworks, communication systems, and 

operational command structures when risks and unpredictability are high. Hence, scaling 

volunteer first responders into crisis response makes co-production more complex, more 

conditional, and more dependent on broader organizational, legal, and technological 

arrangements. 

Role of the author: 

The data collection with volunteers and rescue services was announced and coordinated 

by the thesis author. This included posting information about the study in volunteer 

Facebook groups, communicating by email and phone with previously interviewed 

volunteers and professional responders, and coordinating with rescue service personnel 

who supported the recruitment of volunteers. The initial and final survey questions were 

developed by the thesis author, who also set up and disseminated the surveys online. 

Feedback on the survey questions was provided by the co-authors. The five crisis 

scenarios used in the test alerts and workshop were developed by the thesis author, with 

feedback and comments from the co-authors. The test alerts were also disseminated by 

the thesis author. 

The workshop structure and discussion topics were designed by the thesis author, with 

feedback from the co-authors. The data analysis in SPSS was conducted by the thesis 

author, with support from the co-authors, who contributed to decisions regarding 

possible analytical approaches and analysis of the test-alert data. The manuscript was 

mainly written by the thesis author, while the co-authors provided input, feedback, and 

comments. 
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5.6 Synthesis of results  

The thesis highlights that spontaneous digitalized volunteerism in large-scale crises and 

volunteer first responders in ICT-enabled co-production of local emergency response 

share several needs. These include steering, financial support, formal coordination, and 

the integration of ICT artifacts by official responders. Across both forms of 

volunteerism, integrative systems are underdeveloped. In spontaneous digitalized 

volunteerism, this is reflected in authorities’ limited ability to integrate volunteer 

activities occurring on social media platforms. In ICT-enabled co-production, similar 

gaps appear, for example, in the absence of shared APIs that would allow formal alerting 

centers to access and coordinate dispatch applications.  

Despite these similarities, the two forms also differ in important respects, including 

emergence, governance arrangements, liability structures, and coordination 

mechanisms. ICT-enabled co-production involves direct dispatch by professional actors 

and therefore requires dedicated ICT functionality, such as dynamic resource allocation, 

to prevent alarm fatigue and improve dispatch precision. In contrast, digitalized 

volunteerism is typically self-organized and mediated primarily through social media 

platforms. These distinctions indicate that the hybrid volunteer first responder concept, 

defined later in the thesis as interdependent digitalized co-production, requires 

conceptualization on its own terms, particularly regarding how it emerges through 

recruitment, functions through volunteer response, and is sustained through long-term 

maintenance. 

The three models developed and revised in the thesis respond to these structural 

challenges by systematizing knowledge about how hybrid volunteer first responder 

initiatives can emerge, operate, and be sustained in rural and urban areas, and how 

national support and coordination can be structured. The rural and urban models identify 

context-sensitive enabling conditions, such as recruitment strategies, training 

arrangements, equipment provision, insurance solutions, and ICT dispatch. They also 

demonstrate that simple ICTs are insufficient in both settings. Functionality, such as 

accurate geofencing and dynamic resource allocation, is either necessary or preferable 

to manage alert frequency, support skill-based matching, and reduce alarm fatigue. This 

is consistent with the findings of the literature review. 

The national support model complements the local perspectives by showing how 

bottom-up initiatives are dependent on macro-level coordination, shared APIs for 

dispatch integration, and financial and administrative support to local rescue services. 

The interdependent digitalized co-production type conceptualizes volunteer first 

response as a socio-technical system linking local, intermediate, and national levels 

through aligned governance structures and a volunteer dispatch subsystem. This 
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subsystem includes dispatch applications, organizational conditions, and the factors 

needed for registration, alerting, communication, coordination, and follow-up. 

Regarding the operational outcomes of using volunteer first responders in emergency 

response, existing literature is limited in relation to response times, arrival patterns, task 

execution, and collaboration dynamics. The thesis contributes to addressing this gap by 

providing an initial and extended evaluation of volunteer outcomes in local emergency 

response. The findings indicate reduced response times, higher alert frequency than 

anticipated in the rural model, and a broader range of performed tasks than those 

officially included in the volunteer first responder concept and what has been captured 

by earlier studies. This suggests that the operational value of the concept may extend 

beyond predefined volunteer tasks. 

The findings also indicate that early organizational resistance appears to diminish over 

time, as volunteers and professional responders become more used to each other and 

collaborate on site. Volunteers describe increased trust and improved collaboration with 

professional responders, sometimes beyond the intended first response phase. Trust and 

coordination thus emerge as critical elements in developing volunteer capabilities in 

local emergency response and as preconditions for potential scalability to crisis contexts. 

Dispatch application functionality also plays an important role, since delayed alerts, 

inaccurate information, limited geofencing, and the absence of withdrawal functions can 

affect both response performance and volunteer motivation. 

Building on the demonstrated operational outcomes and conditions in local emergencies, 

the thesis further examines whether this interdependent co-production type can extend 

into large-scale crisis contexts. The findings show that willingness to participate in crisis 

scenarios is shaped more by structural constraints than by crisis type or self-motivation 

alone. Travel distance and expected contribution time at the response site significantly 

reduce participation, while individual differences between volunteers account for a 

substantial share of variation. Moreover, from the perspective of rescue services, 

operational integration in large-scale crises is possible but strictly conditional. Volunteer 

first responders are primarily suited for clearly defined secondary and logistical roles, 

particularly once situations stabilize and risk assessments can be made. In early, high-

uncertainty phases, where situational awareness is limited, volunteer involvement is 

considered inappropriate due to safety and coordination risks. 

Overall, the synthesis shows that volunteer first responders represent a more structured 

and coordinated form of volunteer involvement than spontaneous digitalized 

volunteerism, and one that depends heavily on socio-technical and organizational 

conditions. The thesis conceptualizes this type as interdependent digitalized co-

production and represents it through a model that captures these dependencies (Figure 
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6). In relation to previous ICT-enabled co-production research, the thesis demonstrates 

that ICT-enabled co-production of emergency response requires more than ICT 

dispatch. ICT cannot be treated as a taken-for-granted facilitator of volunteer 

engagement. Instead, using volunteers requires a functioning dispatch subsystem, clear 

governance arrangements, training, equipment, trust, legal and insurance clarity, and 

coordination across local, intermediate, and national levels. When extended to large-

scale crisis response, these dependencies become more demanding and complex, making 

scalability possible but conditional on broader organizational, legal, and technological 

support. 

 

  

Figure 6. The developed type of interdependent digitalized co-production of 

emergency response. 
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6. Discussion 

This chapter discusses the thesis findings in relation to previous research and the 

analytical framework. It focuses on the changing landscape of volunteerism, 

interdependent digitalized co-production in emergency and crisis response, merging the 

socio-technical ensemble view with interdependent digitalized co-production, user 

participation, thesis transferability and limitations. 

6.1 Changing volunteerism in emergency and crisis response: the need for adaptive 

public administration 

The first research effort undertaken in this thesis was to review the literature to 

understand how ICT-enabled volunteerism in emergency and crisis response is 

conceptualized and discussed. Two main themes were identified. The first, and more 

extensively discussed, was digitalized spontaneous volunteerism in large-scale crisis 

response. The second concerned more coordinated and pre-planned forms of volunteer 

participation in emergency response systems, sometimes defined as ICT-enabled co-

production. However, the latter theme was far less developed in existing studies and 

lacked clear conceptualization (Alkusaibati & Pilemalm 2023). One possible 

explanation is that large-scale crises attract greater scholarly attention. Another 

explanation, as argued by Tennakoon et al. (2021), is that response organizations often 

focus on addressing the immediate and visible consequences of small-scale 

emergencies, potentially overlooking structural vulnerabilities within the response 

chain, such as strained resources. The literature review therefore pointed to a possible 

future orientation: the integration of volunteers, whether coordinated or spontaneous, 

may become increasingly relevant as formal response organizations face growing 

resource constraints and expanding response demands. 

As the work progressed, and considering the evolving global security situation, 

particularly in Europe, it became evident that efforts to integrate coordinated volunteers 

into emergency and crisis response are increasingly visible in both practice and research. 

In everyday emergency response, coordinated volunteers are more often included in 

local response efforts. Examples include PulsePoint in the United States (Blackwood et 

al. 2023), EVApp in Belgium (Van de Voorde et al. 2025), iSAVElives in Greece 

(Stefanakis et al. 2023), and the DELTA initiative in Sweden (Mohamed & Pilemalm 

2025). The Swedish volunteer first responder initiatives have also accelerated in recent 

years. A dispatch application was released by the Swedish PSAP, while the FPA began 

supporting municipal rescue services with training design, contracting, insurance, and 

volunteer equipment. Since 2023, these developments have contributed to a considerable 

expansion of the concept among Swedish municipalities (Pilemalm et al. 2025). 
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A possible explanation for the increasing use of coordinated volunteers in local 

emergency response is that they may reduce some of the trust and coordination 

challenges associated with spontaneous volunteerism. Krogh & Lo (2025) show that 

incident commanders may hesitate to involve unaffiliated citizens because their 

competence, familiarity with command structures, and adherence to emergency-

management norms are difficult to assess under time pressure. Coordinated volunteers, 

such as volunteer first responders in Sweden, are typically trained and equipped. They 

also acquire operational knowledge through repeated involvement in daily responses, 

which creates a hands-on learning effect. Both the incident report data and volunteer 

interviews indicate that earlier skepticism toward volunteer involvement has decreased, 

as professional responders increasingly include volunteers in response activities after 

arriving at the incident site. This suggests that volunteer first responders have gradually 

earned increased trust through prolonged co-production in emergency response 

operations. 

The increasing use of coordinated volunteers does not necessarily mean that 

spontaneous volunteerism is decreasing. Rather, the findings of this thesis suggest that 

spontaneous and coordinated forms of volunteerism can coexist and are not easily 

separated. This reflects broader changes in public administration toward more 

participatory approaches to emergency and crisis management, where volunteers are 

included through co-production-based practices. Grabmaier et al. (2025) explain that 

crisis management is increasingly discussed in terms of participatory governance and 

community engagement, where involving citizens and communities is considered an 

important feature of effective disaster management. However, as demonstrated in this 

thesis, even if volunteers are willing to contribute and public administration increasingly 

promotes more open and participatory forms of crisis governance (cf. Grabmaier et al. 

2025; Raisio et al. 2025; Wang et al. 2025), the integration of volunteers remains shaped 

by operational conditions at the response site. In local emergency response, volunteers 

and rescue services appear able to adapt to many operational challenges over time 

through repeated collaboration. In crisis response, however, addressing operational 

challenges becomes more complex and requires a broader set of stakeholders to define, 

support, and anchor the volunteer role. This points to the need for resilient and adaptive 

public administration, where public actors not only allow volunteer participation but 

also provide the organizational, legal, financial, and technological conditions that enable 

bottom-up volunteer contributions to be integrated safely and sustainably. Thus, in line 

with Wang et al. (2025), the thesis argues that co-production during crises requires 

adaptive interaction between public authorities, volunteers, and other involved actors as 

crisis conditions change. Hence, volunteer integration cannot rely on fixed models of 
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participation, but depends on continuous adjustment of roles, resources, communication, 

and rules. 

In the Swedish context, public authorities have not yet fully provided such coordinated 

support for the volunteer initiatives. The FPA has taken important steps to support the 

volunteer first responder concept through training, insurance, equipment, and attempts 

at standardization. However, these efforts appear to have developed largely as an FPA-

driven initiative rather than as part of a fully coordinated national model agreed upon by 

all relevant public actors. Moreover, the FPA’s view of how volunteer initiatives should 

be developed is not always fully aligned with broader national perspectives on the 

volunteer role. MCF currently sees the volunteers primarily as resources to be used in 

initial interventions in small emergencies, while organized volunteers such as Voluntary 

Defense Organizations and Voluntary Resource Groups are activated in crises. This 

indicates that resilient and adaptive public administration cannot be understood only as 

openness to volunteer participation. It also requires clearer and more explicit national 

responsibility, coordination between actors, and practical support structures that allow 

local initiatives to be scaled without creating uncertainty (or conflicting views) about 

roles, mandates, legal responsibilities, or ICT support. A similar view is visible in 

Gustafsson et al. (2025), who show that under war conditions in Ukraine, public service 

delivery became increasingly dependent on collaboration between central and local 

government, civil society organizations, citizens, and digital platforms. 

The thesis also shows that professional responders emphasize concrete risk assessment 

and the uncertainty associated with crisis situations as key considerations when deciding 

whether to involve volunteers in crisis response. Pilemalm (2022) problematizes 

attempts to exclude or only partially integrate volunteer first responders in everyday 

emergency response as forms of organizational resistance and concerns about losing 

professional status. These issues appear to decrease over time as collaboration becomes 

more established in emergency response. However, heightened risk and uncertainty are 

inherent characteristics of crisis response. Therefore, volunteers are more often 

considered for supplementary roles rather than central response functions in large-scale 

crises. The role of trust also connects the discussion of spontaneous volunteerism with 

volunteer first responders. Raisio et al. (2025) argue that authorities rely heavily on trust 

when deciding whether to include spontaneous volunteers in crisis response. This trust 

is critical, but also fragile: it develops over time through demonstrated reliability, 

communication, and previous interaction, but can be weakened quickly by unclear roles, 

poor coordination, or mistakes. Hence, the results suggest that trust established through 

everyday emergency response and the reduced skepticism observed in frequent incidents 

does not automatically transfer to crisis contexts.  
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This does not mean that volunteer first responders become equivalent to spontaneous 

volunteers in crisis situations. A key distinction lies in the experience volunteer first 

responders acquire through repeated involvement in everyday incidents, as well as in 

the greater ability of professional responders to coordinate and instruct them during 

operations. The thesis therefore suggests a middle position between treating volunteer 

first responders as professionalized resources and denying their involvement in crisis 

response. Their realistic contribution lies in clearly defined, supported, and supervised 

tasks that match the situation, risk level, training, equipment, and available coordination 

capacity. This provides a more balanced basis for discussing how actors such as the 

FPA, MCF, and rescue services may develop the volunteer role in future crisis response 

and may support a more coordinated national view on the scalability of volunteer first 

responders. 

In summary, spontaneous and pre-planned forms of volunteerism should not be 

understood as mutually exclusive. Volunteer first responders are primarily developed 

for frequent emergencies but may also complement less experienced volunteers in crisis 

contexts. However, such integration requires resilient and adaptive public administration 

that provides the necessary support structures and tools, as well as professional response 

organizations that are willing and able to invest time in coordination, risk assessment, 

and role clarification. These conditions are further discussed below through the lens of 

interdependent digitalized co-production. 

6.2 Interdependent digitalized co-production of emergency response 

Previous literature on ICT-enabled co-production of public services identifies several 

enablers and barriers, including financial and legal factors, ICT implementation and 

maintenance, demographic factors, technical abilities among co-producers, and 

organizational acceptance or resistance (Clifton et al. 2020). The thesis literature review 

shows that these factors also influence ICT-enabled co-production of emergency 

response, drawing on previous studies of similar initiatives (Ramsell et al. 2017; 2019; 

Pilemalm 2021; 2022). 

When attempting to articulate how volunteer initiatives emerge and function in rural and 

urban areas, and how national support could target volunteer groups, it became clear that 

these initiatives cannot be fully understood through current types identified under the 

typology of ICT-enabled co-production that mainly take a government–citizen 

perspective, such as citizen sourcing (cf. Linders 2012; Yuan 2019). Rather, the findings 

suggest a more complex and circular configuration of relationships involving multiple 

actors, mutual influence and interdependencies, organizational routines, ICT 

infrastructures, and intermediary organizations between government and citizens. 
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To capture this configuration, the thesis extends the typology of ICT-enabled co-

production and introduces the type of interdependent digitalized co-production of 

emergency response (Figure 6). This new type represents a form of ICT-enabled co-

production that is more operational and time-critical than the types described in earlier 

ICT-enabled co-production typologies. Here, the ICT artifact is not mainly a platform 

for communication, crowdsourcing, or consultation, but a dispatch infrastructure that 

connects volunteers, rescue services, and national support structures in real time. 

This does not mean that existing typologies are insufficient by default. Rather, the 

emergency and crisis response context adds specific complexity because co-production 

in the response phase takes place under time pressure, operational uncertainty, and 

potential risk. Velotti & Murphy (2020) note that value creation in emergency services 

is not automatic, since value created for citizens or volunteers may also create 

difficulties for professional responders (value destruction), if volunteer actions disrupt 

established response structures.  

In the thesis, the type of interdependent digitalized co-production draws on Ostrom’s 

(1996) foundational idea of polycentric systems, but adds the dimension of ICT 

infrastructures that connect the actors involved. It adds a distinct type of ICT-enabled 

co-production that captures operational, time-critical, and ICT-mediated co-production 

in which volunteers, local rescue services, national actors, and ICT infrastructures are 

mutually dependent. By acknowledging this mutual reliance among actors and 

subsystems, the model provides a basis for understanding how value can be created 

through volunteer involvement, while also clarifying the coordination, governance, and 

ICT conditions needed to avoid disruption in emergency and crisis response. 

Across the phases of interdependent digitalized co-production of emergency response, 

volunteers contribute mainly at the local level, while also generating knowledge and 

operational experience that may inform organizational development and decision-

making at higher levels, for example in relation to crisis response integration or training 

practices. At the same time, national actors play an important role in enabling municipal 

volunteer initiatives through coordination, training, and the development of digital 

infrastructures that support dispatch, information exchange, and volunteer management. 

Hence, strategic governmental actors have an important role in supporting such 

volunteer integration through adaptive public administration, as argued by Gustafsson 

et al. (2025) and Wang et al. (2025). 

Interdependent digitalized co-production of emergency response also highlights a 

clearer distinction between semi-organized volunteer first responders and spontaneous 

volunteers. A key difference lies in the cumulative development of trust, as volunteer 

first responders engage in repeated collaboration with professional actors and gradually 
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gain operational experience and influence, for example in relation to training and 

response practices. The thesis findings are in line with Krogh and Lo (2025), who show 

that trust-building processes between professionals and volunteers are crucial for 

enabling and sustaining co-production in emergency response. As trust develops through 

repeated interaction and shared practices, professionals become more willing to involve 

volunteers in response activities, expanding both the categories of incidents to which 

volunteers are dispatched and the duration of their involvement at incident sites. 

Compared to earlier situations characterized by professional resistance and skepticism 

toward volunteer involvement (e.g., Pilemalm 2022), the thesis demonstrates how co-

production may generate synergies over time as collaboration between actors develops. 

This trust-based development distinguishes volunteer first responders from spontaneous 

volunteers, whose involvement is usually more temporary and less embedded in formal 

response structures. 

6.3 Towards interdependent digitalized co-production of crisis response 

When scaling the volunteer first responder concept to crisis response, the type of 

interdependent digitalized co-production remains relevant, but becomes more complex 

than in local emergency response (see S:4 in Figure 6). While volunteer initiatives 

emerge at the local level, their expansion increasingly depends on national-level support, 

particularly regarding coordination, communication, training, legal frameworks, and 

cross-regional collaboration. ICT tools also become critical, not only for dispatch, but 

also for pre-planning, dynamic resource allocation, and on-site coordination. This 

reflects Gustafsson et al. (2025), who highlight the role of adaptive governance, digital 

tools, and collaboration between government and civil society in sustaining public 

service delivery under crisis conditions. 

National actors may need to contribute more directly by predefining suitable roles, 

deployment conditions, communication arrangements, and ICT standards. These 

conditions may enable safer and more effective volunteer integration into crisis 

response. In addition, crisis response may require volunteer first responders to be 

coordinated more collectively, for example through group leaders or representatives, 

rather than only as individually dispatched actors. This could facilitate coordination with 

professional responders and organized volunteers. If trust in volunteer first responders 

can be extended from local emergency response to crisis response, they may also 

function as trust mediators between professional responders and spontaneous volunteers, 

like the intermediary role discussed by Krogh and Lo (2025). 

Frequent emergencies and large-scale crises share core features regarding dispatch, 

coordination, and information flow, but differ in scale, complexity, risk, and resource 

requirements. These differences influence how volunteers can be integrated into 
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response operations. While the thesis findings support the relevance of interdependent 

digitalized co-production of emergency response, the analysis of Paper 5 suggests a 

stronger role for professional actors in enabling coordination during large-scale crises. 

It also suggests an increased role for government and national authorities in legislation, 

coordination, digital infrastructure, and role clarification. 

In addition, organized and spontaneous volunteers may become relevant actors in crisis 

response. They do not replace volunteer first responders but may complement them 

while also creating increased coordination demands. However, volunteer first 

responders may be easier to scale than spontaneous volunteers, who typically emerge 

during large-scale crises and often lack prior coordination with professional actors 

(Purohit et al. 2014; Yang 2021). In this sense, volunteer first responders may function 

as intermediaries between spontaneous volunteers and professional responders in 

situations requiring the mobilization of large numbers of people (cf. Ruohonen & 

Backholm 2023; Krogh & Lo 2025). This indicates a need to further develop the type of 

interdependent digitalized co-production so that it better captures crisis response, 

including expanded roles for volunteers, professional responders, organized volunteers, 

spontaneous volunteers, and national actors.  

6.4 Adding the socio-technical ensemble perspective 

Some studies address the ICT-facilitated involvement of volunteers by focusing on 

technical aspects, e.g., Webersik et al. (2015), Khalemsky et al. (2023), and Sturm et al. 

(2025), while others focus on organizational aspects, e.g., Jurgens and Helsloot (2018), 

Musso et al. (2019), and Kvarnlöf & Eriksson (2024). Other studies consider both 

technical and organizational aspects, e.g., Ramsell et al. (2017), Auferbauer & Tellioğlu 

(2019), and Wang et al. (2026). This thesis gains value by addressing the interrelated 

organizational and technical aspects of volunteer first responder initiatives. This aligns 

with the socio-technical ensemble view, which emphasizes the interconnectedness of 

social and technical elements in ICT-enabled systems. Orlikowski and Iacono (2001) 

argue that information systems research should not overlook the IT artifact or treat it as 

a stable, neutral, and unproblematic tool. Instead, ICT artifacts need to be analyzed in 

relation to the social, organizational, and institutional contexts in which they are 

developed, implemented, used, and changed.  This is consistent with broader 

information systems research emphasizing that developments in ICTs and public service 

delivery emerge through socio-technical systems in which technological artifacts, 

human actors, and organizational routines interact and mutually shape outcomes (Not et 

al. 2024; Rodríguez et al. 2025). Hence, the thesis departs from mainstream ICT-enabled 

co-production literature by taking a more critical view of ICTs as both potential enablers 
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of, and barriers to, co-production, rather than treating them as taken-for-granted 

enablers. 

As illustrated in Figure 6 (S:1), the ICT dispatch system shapes the functioning of the 

overall volunteer first responder system. Across the thesis papers, volunteers repeatedly 

pointed to missing or insufficient functions in the dispatch application, including the 

absence of functioning geofencing, withdrawal mechanisms, and dynamic resource 

allocation. Such limitations may result in volunteers receiving too many alerts, not 

receiving alerts when incidents occur nearby, or being dispatched without the possibility 

of being recalled if situations escalate. Evaluating volunteer outcomes and the conditions 

shaping their performance further highlights the importance of ICT dispatch systems. 

Volunteer performance depends not only on individual willingness or training, but also 

on how dispatch technologies are designed and integrated into rescue services’ back-

office systems, for example by enabling early alerting. Furthermore, volunteers 

repeatedly highlighted the importance of receiving alerts without delay to arrive at the 

incident site as quickly as possible, while delayed or missed alerts were associated with 

decreasing motivation over time. In other words, delayed or missed alerts were 

interpreted by volunteers as situations in which available resources remained unused. 

This relates to Hallström (2022) noting that digital artifacts may enable or hinder 

processes depending on how they are aligned with other organizational settings. The 

design limitations may critically affect not only current volunteer performance but also 

long-term motivation. Prytz et al. (2023), for example, show how shortcomings in 

dispatch support can influence volunteers’ long-term motivation, which may affect the 

sustainability of the volunteer concept. Therefore, the design of ICT dispatch systems 

and their requirements should be addressed in future research and practice. 

Furthermore, the thesis shows that the demand for ICT functionalities has changed over 

time (note that volunteer dispatch was previously performed using SMS lists), such as 

the emerging need for geofencing in rural contexts. This suggests that ICT development 

evolves alongside how long volunteers engage in emergency response and gain 

operational experience. When connecting these findings to broader information systems 

research, the results are also in line with Mumford (2006), indicating that the 

development of ICT artifacts should be understood as an ongoing process that runs in 

parallel with the development of organizational arrangements.  

As for scalability to crisis response, communication emerges as a critical element for 

both deployment and on-site coordination. Current ICT dispatch solutions may be 

insufficient, particularly in remote areas and during electricity outages. Reliable 

communication may therefore require solutions that do not depend only on mobile phone 

connectivity, such as alternative infrastructures that remain functional during 
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disruptions. One example is the professional radio system Rakel. However, equipping 

volunteers with such systems would require broader institutional and legal 

arrangements, since access to professional communication devices involves security and 

operational considerations.  

The value of using the socio-technical ensemble view with interdependent digitalized 

co-production is discussed in the next section. 

6.5 Merging the socio-technical ensemble view with interdependent digitalized co-

production 

Existing ICT-enabled co-production literature often treats ICTs as tools that enable 

citizen participation in public service delivery. For example, Kozak et al. (2024), Not et 

al. (2024), and Perikangas & Tuurnas (2024) argue that ICTs and digital technologies 

support co-production by facilitating communication, improving access to information, 

and enabling citizens to participate more actively in public service delivery. In contrast, 

the thesis results point to a more cautious perspective on the role of ICTs in the volunteer 

first responder context. This reflects Lember (2018), and Clifton et al. (2020), who argue 

that ICT-enabled co-production depends on conditions on both the government side and 

the citizen side, including financial resources, technical capacity, legal frameworks, 

organizational culture, citizen skills, trust, and social dynamics. Hence, digital 

technologies may support participation, but they may also constrain or change how 

citizens contribute to public service delivery. 

The socio-technical ensemble view contributes to the thesis by making the ICT artifact 

itself visible in the discussion of interdependent digitalized co-production as part of the 

co-production structure, not merely as a communication channel (Figure 6, S:1). This 

reflects what Cordella & Paletti (2017) from the co-production domain and Mumford 

(2006) from the information systems domain describe as the need for parallel 

development of technological and organizational settings. 

As shown in Figure 7, interdependent digitalized co-production explains the circular 

relationships between different actors, while the socio-technical ensemble view clarifies 

how ICT design, functionality, implementation, and integration with organizational 

practices shape these relationships in practice. The thesis therefore contributes by 

showing that ICT artifacts should be understood as a subsystem within co-production, 

not as external support tools that only add a digital layer to administrative practices. 

When this subsystem is aligned with organizational and institutional conditions, ICT 

may enable dispatch, coordination, and volunteer performance. When alignment is 

weak, ICT may instead hinder co-production by delaying alerts, weakening 

coordination, limiting information exchange, or reducing volunteer motivation. 
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This interpretation aligns with Lember (2026), who argues that digital co-production 

should be understood as a socio-technical phenomenon whose outcomes depend on the 

aims behind digitalization, who participates in the design process, and how digital tools 

are used in practice. In the thesis context, this helps explain why the dispatch application 

may support co-production when it is aligned with volunteer needs and rescue service 

routines, but may hinder it when design, implementation, or use does not fit the 

operational conditions of emergency and crisis response. This also points to the 

importance of user participation in ICT development, which is discussed further in 

Section 6.6. 

6.6 Implications for user participation 

In the thesis, application requirements and design are not an explicit focus. However, 

the results show that ICT dispatch functionality and implementation play a substantial 

role in the outcomes of volunteer first responder initiatives. Missing or limited ICT 

functionalities, such as geofencing, withdrawal functions, and communication features, 

may partly be explained by limited volunteer involvement in the development of the 

dispatch application. The revision of the models also showed that basic ICT dispatch is 

not sufficient, especially in rural areas, contrary to the initial assumption. Volunteers 

should therefore be involved in the development of the dispatch application because they 

possess operational knowledge about dispatch needs, coordination requirements, and 

Figure 7. The analytical value of using the socio-technical ensemble view and 

interdependent digitalized co-production for the thesis context. 
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field conditions that may not be visible to system developers. This aligns with Pilemalm 

et al. (2024), who argue that the current dispatch app used in volunteer first responder 

initiatives was not developed together with the end-users (the volunteers) and therefore 

lacks some central functionality. 

Professional responders should also participate in ICT dispatch development, since they 

hold practical knowledge about coordination demands, communication problems, and 

field complexity. Kristensen et al. (2006), for example, show that involving professional 

medical responders may reveal practical needs that would otherwise be overlooked in 

technology development. In the volunteer first responder context, involving both 

volunteers and professional responders may therefore improve not only the technical 

design of the dispatch system but also the alignment between technology, response 

routines, and operational responsibilities. 

The need for broader user and stakeholder participation becomes even more important 

in crisis response, where the role of ICT is more complex than in everyday emergency 

response. Crisis contexts may involve electricity outages, remote areas, rotational arrival 

of volunteers, heightened risks, and a need for real-time monitoring of volunteers. 

Current ICT dispatch may therefore be insufficient for large-scale response. The range 

of stakeholders involved in ICT development should consequently be expanded beyond 

volunteers, rescue services, and PSAP to also include actors such as the FPA, MCF, 

municipalities, and potentially county administrative boards. Such involvement could 

support discussion of how dispatch mechanisms can enable dynamic arrival and 

withdrawal, role allocation, communication, and volunteer coordination during crisis 

response. 

The volunteer first responder concept has largely developed from the bottom up, which 

means that municipal groups may have different ICT-support needs. Assigning 

volunteer representatives from different municipalities could help identify both local 

needs and common application functionalities that should be standardized across 

Sweden. This may also add a co-creation dimension to the volunteer first responder 

concept, particularly in relation to the development and adaptation of ICT support. It 

also confirms that co-creation and co-production are not always easy to separate, as 

highlighted in Section 3.1. This relates to Lember (2026), who argues that digital co-

production should be understood as a socio-technical phenomenon whose outcomes 

depend on the aims behind digitalization, who participates in the design process, and 

how digital tools are used in practice. 

To summarize, the thesis shows that in emerging public governance contexts where 

citizens participate in service delivery, technology and work practices cannot be 

designed by authorities alone. For volunteer first responder initiatives, dispatch 
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functionalities, communication features, geofencing, withdrawal, and dynamic resource 

allocation are not only technical details. They shape how volunteers are alerted, how 

they coordinate with professionals, and how they experience their role as co-producers. 

Since volunteers and professionals rely on dispatch systems, their experiences and needs 

should inform how these ICT systems are designed and improved, both in emergency 

and crisis response. 

6.7 Thesis transferability  

Since similar volunteer initiatives have recently been established worldwide, the 

implications of this thesis may be transferable to other emergency management systems, 

even if these initiatives are not explicitly labelled as co-production. The transferability 

is particularly relevant for systems that, like the Swedish case, rely on coordination 

between local emergency organizations, ICT-based dispatch, and semi-organized citizen 

volunteers. At a theoretical level, through the type of interdependent digitalized co-

production of emergency response, similar volunteer initiatives may be able to map the 

actors, conditions, and relationships that shape their own volunteer systems. The type of 

interdependent digitalized co-production can help identify how volunteers, professional 

actors, ICT providers, municipalities, and national actors depend on one another, and 

where bottlenecks may emerge.  

At the same time, the findings should be transferred with caution. The Swedish 

emergency response system is relatively decentralized, and the volunteer first responder 

initiatives studied in this thesis have emerged largely from the bottom up, with local 

rescue services deciding whether and how to establish volunteer areas in their 

municipalities. This means that the organization, governance, training, equipment, 

insurance arrangements, and ICT integration of such initiatives may differ in more 

centralized or differently organized emergency management systems.  

Some implications may also be relevant for the coordination of spontaneous volunteers, 

although semi-organized volunteer first responders and spontaneous volunteers should 

not be treated as identical. Spontaneous volunteer coordination can be difficult, 

especially when ICTs enable individuals and groups to self-organize during crises 

(Daddoust et al. 2021; Krogh & Lo 2023). The thesis may offer transferable insights into 

how response leaders can define bounded and safe tasks, establish reliable 

communication channels, and monitor volunteer involvement on-site. However, these 

insights should be applied cautiously, since spontaneous volunteers usually lack the 

same training, formal dispatch, and organizational anchoring as volunteer first 

responders.  

As for theoretical transferability, the type of interdependent digitalized co-production 

may also be relevant to domains of public services beyond emergency response. 
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Brandsen et al. (2018) note that advances in technology have made co-production and 

co-creation easier to implement by enabling more direct interaction between citizens and 

public professionals. This suggests that this type may be transferable to public service 

contexts where citizens actively contribute to service delivery and where their 

contributions depend on interaction with public professionals (at several organizational 

levels and in between organizations), ICT support, and organizational conditions. In 

such contexts, interdependent digitalized co-production may help clarify whether and 

how co-production takes place by mapping the actors, subsystems, dependencies, and 

conditions that structure citizen involvement. However, this transferability would 

require modification according to the specific public service context, since the relevant 

actors, ICT arrangements, organizational levels, legal responsibilities, and forms of 

citizen involvement likely differ from emergency response. 

The thesis may also have implications for the scalability of volunteer initiatives in crisis 

response and for similar volunteer initiatives that seek to expand from local emergency 

response to larger crises. The need for such scalability might arise as natural disasters 

become more frequent and intense. In such contexts, the type of interdependent 

digitalized co-production becomes broader and more complex, as additional actors and 

dependencies are involved.  

The combination of interdependent digitalized co-production and the socio-technical 

ensemble view is, in the thesis, applied to emergency response but is also potentially 

transferable to other public services domains. Lember (2026) points to the importance 

of dealing with current digital co-production initiatives as socio-technical ensembles. 

Hence, adding the socio-technical ensemble view, as in the thesis, can contribute to 

understanding of how ICT artifacts, organizational routines, legal arrangements, and 

user practices shape relationships in practice. Using this combination enables ICTs and 

their features to be analyzed through a critical lens, as they are considered co-production 

subsystems rather than merely tools, which is relevant beyond the emergency response 

context.  

6.8 Thesis limitations 

The thesis has several limitations. First, the volunteer first responder concept is still 

relatively new and limited in scale. There are currently approximately 600-700 volunteer 

first responders in the Swedish system, while the number was considerably lower at the 

time when the studies were conducted. This limited the possible sample size for the 

papers included in the thesis. A related limitation concerns the literature review. Since 

relatively few studies directly addressed ICT-enabled or digitalized co-production in 

emergency response, the review also included studies on digital volunteerism in 

emergency and crisis management. While this broadened the review and helped identify 
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a research gap, it also means that the reviewed literature did not always concern the same 

type of semi-organized, trained, and formally dispatched volunteer first responder 

arrangement studied in the thesis.  

For the evaluation of on-site outcomes, the incident report dataset is limited, particularly 

regarding the number of volunteers who contributed. In addition, volunteers’ arrival and 

departure times are based on estimates, which may sometimes be inaccurate, especially 

when incident reports were completed sometime after the response. Time stamps from 

the dispatch app would provide a more precise indication of when volunteers arrived at 

and left the incident site; however, such data are currently unavailable. 

For the rural, urban, and national support models, some points needed revision after the 

models were evaluated in Paper 2. The same may apply to other phases and points in the 

models, such as implementation or maintenance. This may stem from the fact that the 

volunteer initiatives are expanding rapidly, and that the conditions surrounding them are 

also changing, including needs for further training and equipment. 

As for scalability, volunteer first responders are not currently deployed in crisis 

response. Scenario-based test alerts can therefore reveal some aspects of willingness, 

possible areas of use, and related challenges. Real-world data or field experiments would 

provide stronger evidence of how volunteers and professionals behave under crisis 

conditions, for example during communication breakdowns, stress, changing crisis 

dynamics, uncertainty, and interaction between professionals and volunteers under time 

pressure. These are aspects that scenario-based test alerts and workshops can only partly 

reproduce. 

Finally, the type of interdependent digitalized co-production is new and requires further 

testing to assess its validity in both emergency and crisis response contexts. The number 

of actors and subsystems involved, as well as the relationships between them, may differ 

depending on the institutional, organizational, and geographical context, for example the 

extent to which the system is centralized. This new type should therefore be understood 

as an initial articulation of a recent ICT-enabled co-production initiative rather than a 

fully tested framework.  

Overall, the sometimes limited number of respondents, incident reports, interviewees, 

and workshop participants means that the results may partly reflect the experiences and 

perspectives of those who chose to participate. This may have introduced some bias, for 

example if more active or motivated volunteers were more likely to respond to the data 

gathering. The thesis therefore does not aim to provide statistically generalizable 

conclusions. Rather, it contributes analytical insights into an emerging form of ICT-

enabled co-production and identifies conditions, challenges, and possible areas of 

contribution that can be examined further in future research. 
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7.  Conclusions and Future Research 

This chapter provides an overview of the thesis’ key contributions addressing the 

objectives and thus fulfilling the overall aim. Additionally, it discusses future research 

directions, outlining how the limitations of the thesis can be addressed. 

7.1 Conclusions 

The overall aim of the thesis was to explore how ICT-enabled co-production of 

emergency response emerges, functions, and develops, from local emergency response 

efforts to the broader potential integration of volunteers in crisis response. The aim was 

addressed through three research objectives. 

In relation to Objective 1, the thesis contributes by systematizing knowledge on ICT-

enabled co-production of emergency response and by developing models of volunteer 

first responder initiatives in rural, urban, and national support contexts. The models 

explain how volunteer initiatives emerge, operate, and can be sustained over time 

through recruitment, dispatch, response, maintenance, and national coordination. The 

thesis also shows that existing ICT-enabled co-production typologies do not fully 

capture the form of operational and time-critical volunteer involvement. It therefore 

conceptualizes volunteer first responders as part of a broader type of ICT-enabled co-

production: interdependent digitalized co-production of emergency response. This type 

captures how volunteers, municipal rescue services, ICT artifacts, and national actors 

are mutually dependent rather than connected through a simple citizen–government 

relationship. By combining this type with a socio-technical ensemble view, the thesis 

also shows that ICT artifacts, their features and (non-)functionality are part of the co-

production structure itself and should be treated as a subsystem, not merely as external 

tools for dispatch or communication. Hence, the thesis deviates from the tech-optimistic 

view on ICTs that usually characterizes digitalized co-production literature. 

In relation to Objective 2, the thesis contributes knowledge on how volunteer first 

responders are used in local emergency response. It shows that volunteers may 

contribute through early arrival, on-site task performance, collaboration with 

professional responders, and continued support after professionals arrive. This means 

that volunteer first responders should not only be understood as temporary “while-

waiting-for” resources, but as response co-producers whose role may develop through 

repeated collaboration with response actors. The thesis also identifies key conditions 

that enable the contributions, including reliable ICT dispatch, relevant training, suitable 

equipment, local knowledge, collaboration with professionals, and established trust. At 

the same time, the thesis shows that ICT dispatch is not an automatic enabler of 

volunteers’ participation in emergency response. Delayed alerts, limited geofencing, 
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missing withdrawal functions, and weak communication features may hinder volunteer 

performance and motivation. This provides a more critical understanding of the ICT role 

in co-production by showing how ICT artifacts may both enable and constrain volunteer 

involvement. 

In relation to Objective 3, the thesis contributes an initial understanding of whether and 

how volunteer first responders may be integrated into large-scale crisis response. It 

shows that the concept cannot be assumed to scale directly from local emergency 

response to crisis response, since trust established in everyday emergency response does 

not automatically transfer to crisis contexts. Volunteers may be willing to contribute, 

but participation is shaped by practical conditions such as travel distance, expected time 

commitment, safety, and individual availability. From the perspective of professional 

responders, volunteer involvement in crisis response is possible but is contingent on 

safety and risk evaluation. Volunteers are mainly seen as suitable for bounded support 

roles, such as information provision, evacuation support, logistics, assembly point 

support, and other tasks outside high-risk zones. Scaling volunteer first responders to 

crisis response therefore requires clear leadership, predefined roles, reliable 

communication, legal clarity, structured reception, and manageable deployment 

conditions.  

Overall, the phenomenon of volunteer first responders shows that contemporary co-

production initiatives do not necessarily develop either from the bottom-up or from the 

top-down. Contemporary efforts to enhance emergency and crisis response, as well as 

other public services, are not always initiated by states; they may emerge locally through 

formal actors such as municipal rescue services, while still requiring support from 

higher-level actors to be sustained over time. The main theoretical contribution of the 

thesis, the type of interdependent digitalized co-production of emergency response, 

correspondingly shows that ICT-enabled co-production does not necessarily operate 

through a linear citizen–government relationship. Rather, it may develop through 

circular and mutually dependent relationships between volunteers, municipal rescue 

services, ICT artifacts, and national actors. This contributes to the state of the art on 

ICT-enabled co-production by complementing existing typologies, such as citizen 

sourcing and government-as-platform, with a different form where each actor holds 

resources that the others lack, and where co-production depends on the alignment of 

these resources across levels. In this way, interdependent digitalized co-production may 

help explain how citizen initiatives can emerge locally to enhance the public services 

while still depending on formal coordination, ICT support, and national-level anchoring. 

By combining this type with the socio-technical ensemble view, the thesis also shows 

that ICT artifacts are not merely support tools, but subsystems in their own right, that 
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may enable or hinder co-production depending on their alignment with organizational 

routines, legal arrangements, functionality, user needs, and national-level support. 

7.2 Future research 

For future research, there is a need for more precise operational data. The thesis provides 

initial evaluations of on-site performance. The arrival and departure times are self-

estimates, and thus future research might use data from the dispatch application. This 

would also enable comparisons between areas, time of dispatch, age of responders, i.e., 

whether and how different factors affect arrival time. 

Also, using field exercises, simulations or data from real crises can further expand the 

knowledge about the potential role of the volunteers in emergency and crisis response. 

In addition, involving more formal stakeholders in data gathering such as the PSAP, 

FPA and MCF could also be crucial to understand how the different local and national 

actors can coordinate and support volunteer inclusion in crisis response. This is also 

relevant for identifying requirements for future dispatch and coordination systems used 

in emergency and crisis response. Involving more actors in data gathering could identify 

which ICT functionalities are needed when volunteers are dispatched, and what 

challenges and needs emerge at different response scales. At the same time, this could 

refine the type of interdependent digitalized co-production by illustrating the 

dependencies that may develop between volunteers, professional responders, ICT 

systems, and national actors under more realistic operational conditions. 

Another important direction for future research is how volunteer first responders may fit 

into broader crisis preparedness and civil defense. While this thesis explores the possible 

extension of volunteer first responders from local emergency response to crisis response, 

civil defense is only briefly mentioned. Given the growing interest in voluntary 

resources within Swedish civil preparedness, future studies could examine how this 

semi-organized form of volunteerism relates to current civil defense actors, 

responsibilities, and coordination structures. This also raises questions about how 

volunteer first responders relate to other voluntary resources. Future research could 

therefore examine whether volunteer first responders can complement organized and 

spontaneous volunteers, for example by acting as locally anchored, trained, and trusted 

resources that help bridge professional responders and less formal volunteer groups. 
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