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Abstract

Data-driven policing often prioritizes incident records over resi-
dents’ lived experiences. In the Baltic city of Riga, with a history
of distrust and limited community-police engagement, this can fur-
ther alienate the public. To bridge this gap, we propose a Research
through Design (RtD) inquiry into the development of Par drosu
Rigu, a civic tool for community-data-integrated policing. With
municipal police, NGOs, and city staff, we ask how RtD enables
stakeholder negotiation and which interaction qualities support
trust and the use of combined community and incident data. The
co-design process included workshops that surfaced divergent no-
tions of safety; material probes designed as boundary objects to ne-
gotiate among stakeholders; and a pilot deployment showing how
combining quantitative and qualitative data reshapes engagement
and trust. Mixed-methods evaluation suggests increased officer-
citizen interaction, but frictions in sustaining stakeholder collab-
oration. We contribute (i) an empirical RtD inquiry with public in-
stitutions, (ii) an artifact combining physical and dashboard inter-
actions, and (iii) reflections on interaction design as a boundary-
spanning practice for trust and infrastructuring.
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1 Introduction

Urban public space safety is shaped not only by crime statistics but
also by perceptions, experiences, and trust. Police have adopted
Decision Support Systems (DSS) [70] and technology-first solu-
tions like surveillance and predictive policing to address safety
challenges [52]. However, if these systems neglect socio-cultural
context, they can alienate communities and erode trust needed to
improve public safety [10, 29]. Currently, many DSS struggle to
incorporate qualitative citizen feedback [3] alongside quantitative
indicators, creating a gap between how safety is measured institu-
tionally and how it is experienced by the public. In response, com-
munity policing has gained prominence [75], emphasizing collabo-
ration between police and communities. However, its effectiveness
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depends on high-quality information exchange [17] and is often
hindered by unequal power relations and a lack of infrastructure
to include citizen perspectives [21, 74].

Because these challenges are rooted in a lack of trust, they can-
not be resolved by top-down technology alone. As an alternative,
there is support for human-centered approaches that prioritize re-
lationship building and using technology design as an interaction
support [7, 22]. Consequently, co-design [6, 67] has been adopted
in civic settings to embed technology within local contexts, en-
abling communities and authorities to jointly identify needs and
create solutions [50, 53, 68]. However, applying these bottom-up
principles within a top-down hierarchical institution like the po-
lice creates frictions [18, 21].

In this paper, we conduct a Research through Design (RtD) in-
quiry into the frictions of collaborating with police, NGOs, and
municipal offices for co-designing a civic tool. We collaborated
with these stakeholders in the Baltic city of Riga to co-design
the Par drosu Rigu civic tool, which supports community-data-
integrated policing by integrating and visualizing police incident
data alongside citizen perceptions. We define a Civic Tool as a
socio-technical infrastructure that encourages interaction and en-
gagement between communities and local government, incorpo-
rating physical, digital, and human elements. In contrast to tech-
centric approaches [66], civic tools emphasize human interaction
and community-centered design. We selected RtD [82] given the
wicked nature of the problem, which cannot be fully understood
through observation alone; it requires material interventions to re-
veal underlying tensions. Complementing RtD with co-design lets
stakeholders treat emerging artifacts as boundary objects [20], us-
ing them to negotiate and build trust [23, 45, 66]. In doing so, we
draw focus not only to the civic tool itself, but also on how RtD
can be conducted as community-engaged research with multiple
civic actors involved in policing.

Co-designing approaches to developing civic tools for
community-police engagement remains a relatively unexplored
area, particularly in the Baltic region where our research takes
place and where community-police engagement is limited. While
civic technologies are well established in HCI, RtD with policing
institutions is still rare. More importantly, existing RtD accounts
have given limited attention to how design operates in contexts
where authority, legitimacy, and institutional hierarchy shape
what forms of participation and negotiation are possible. This
gap is important not only for design research but also in broader
discussions of HCI for civic technologies. Our study, therefore,
extends RtD in the public sector, specifically in Riga’s policing
context, by addressing the following research questions:

(1) RQ1: How can RtD facilitate negotiation between multiple
stakeholders to co-design a civic tool for community-police
engagement?

(2) RQ2: What interaction practices support the materializa-
tion of community-data-integrated policing and trust rela-
tions in Riga’s context?

We address these questions through the design and demonstra-
tion of the Par drosu Rigu civic tool, a neighborhood-level interac-
tion mechanism that integrates police records with situated safety
perceptions gathered via an in-person citizen survey to inform
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neighborhood policing decisions. To provide an anchor for the de-
sign process in the paper, we present an overview of the Par drosu
Rigu civic tool here. Figure 1 shows an overview of its function-
ing through four steps: (1) analyzing recent incident records of the
neighborhood; (2) gathering community perception of safety in a
neighborhood by three surveyor groups: patrol officers on citizens’
feelings of insecurity, district municipal coordinator on residents’
cohesion, and NGOs on residents’ trust in the police; (3) analyz-
ing and juxtaposing survey responses with incident records; and
(4) using the comparisons as decision support for adjustments to
policing practices (e.g., reallocating patrols, convening community
meetings). The tool facilitates situated interaction between survey-
ors engaging residents on the street to gather feedback; human-
data interaction of police with a web application to visualize and
interpret the data; and institutional interaction between the stake-
holders for implementation. We make three contributions:

(1) Empirical (RQ1): A two-year RtD account of a dozen
activities showing how co-designing with police, NGOs,
and municipal offices surfaces frictions (data literacy, role
asymmetry, time constraints) and how material and inter-
actional design probes mediate negotiation (three-part sur-
vey, text boxes for visualizations, and badges for survey re-
spondents), offering an infrastructuring model for design-
ing civic technologies. This contribution highlights how RtD
can operate in policing as a form of community-engaged re-
search. This is presented in Section 3.

(2) Artifactual (RQ1): The Par drosu Rigu civic tool to support

community-data-integrated policing with three types of in-

teractions to bridge the gap between police data and citizen
perceptions of safety, where surveys are interactional mo-
ments while being data collection instruments. This is pre-

sented in Section 4.

Reflective (RQ2): Our mixed-methods evaluation high-

lights that the civic tool increased resident-officer interac-

tion and was perceived by city leaders as a mechanism
to build trust, while also exposing limits of participation
within hierarchical institutions. With these insights, we ar-
gue that civic tools must be designed as boundary objects for
negotiation and trust-building, not just aiming for usability.
This is presented in Sections 5 and 6.

—
w
=

2 Related Work

2.1 RtD with Public Institutions

Research through Design (RtD) [82] is an interaction design re-
search approach well-suited to context-dependent, wicked prob-
lems [32, 81]. In these contexts, RtD often functions as a mode of
infrastructuring: aligning socio-technical resources, practices, and
institutional logics over time. Dalsgaard et al. [20] frame design
artifacts as boundary objects that enable cross-disciplinary negoti-
ation; we use this idea to link police records with residents’ lived
experience. In our case, improving community-police engagement
required negotiation beyond technical innovation, making RtD an
appropriate approach. Work on co-designing in public institutions
similarly emphasizes that outcomes depend not only on creating
tools, but on the ongoing maintenance of relationships and other
forms of “human work” [6]. Designing for the publics can create
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Figure 1: Overview of the Par drosu Rigu civic tool with Timeline

institutional frictions while also opening pluralistic spaces where
differences can be debated [18, 21]. Only a few studies embed RtD
within hierarchical public institutions such as policing [2, 37, 72].
For example, “Sbocciamo Torino” used co-design workshops to cre-
ate a multi-stakeholder collaboration and data analysis system for
managing youth deviance [2], showing how the materialization
of data workflows helped police officers and social workers ne-
gotiate conflicting professional cultures. Another work applied a
human-centered design approach to develop a handover protocol
to address staff turnover in community policing (the “GMP Com-
munity Connect tool”) [72], highlighting that systems prioritized
informational continuity over relational continuity with the com-
munity. Critical RtD studies also speculate on ethical implications:
one work employed design fiction to critique surveillance in un-
employment services, showing the digital labor imposed by public
institutions [40]. Our work extends this by exploring how RtD can
function inside a police institution.

2.2 Co-Design for Public Safety

Public spaces can promote social cohesion and inclusion when they
are accessible and welcoming to all [17]. Safety challenges can
undermine these benefits and reduce quality of life [17]. Because
safety is shaped by sociocultural factors and varies across demo-
graphic groups, local authorities need tailored approaches that in-
volve communities and support collaborative strategies [17]. In
policing, where power asymmetries between law enforcement and
citizens are common, co-design can help bridge these divides [22].

Co-designing, defined as the creativity of designers and people not
trained in design working together in the design development pro-
cess [67], has been applied to public safety to build proactive mea-
sures for crime and security challenges [16]. Mechanisms such as
community meetings, social media platforms, and surveys are com-
monly used to support this engagement [77]. Work on policing
technologies has argued for a shift from one-directional informa-
tion provision toward collaborative analysis of evidence, including
efforts to build trust with digital systems [12, 80]. Co-design with
citizens and police can improve communication, enhance trust [2,
72], and produce systems that better reflect community needs by
surfacing feedback on social relevance, ethical implications, and
practical utility [38]. Yet integrating co-designed outputs into offi-
cial workflows remains difficult. Our study documents the negoti-
ations required to align the open-ended nature of co-design with
the operational constraints of the police.

2.3 Community-Data-Integrated Policing

Decision Support Systems (DSS) are used in policing to predict
crime, optimize officer deployment, identify crime hotspots, and
guide the practice and evaluation of agencies, units, and offi-
cers [52, 70]. Although DSS can serve as boundary objects to sup-
port dialogue between communities and police, they often rely
on incident data (e.g., crime statistics, surveillance footage) and
do not address nuanced community experiences. To involve com-
munities and capture safety perceptions, we use citizen-generated
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data (CGD): voluntary reports from residents that provide first-
hand insights into their experiences, serving as an alternative to in-
stitutional data [62]. Previous research has examined platforms for
citizens to report issues ranging from urban maintenance (e.g., 311
systems), traffic congestion, and public-space quality to personal
safety [31, 43, 54, 62]. A crowdsourced system for reporting local
crimes surfaced incidents that would otherwise go unreported, cre-
ating an information repository relied on by community members
and some authorities [1]. Studies also indicate that CGD becomes
actionable only when supported by human infrastructure (moder-
ators and data intermediaries) that integrate it into local contexts.
Designing civic tools thus involves not just opening data streams
but enabling ongoing infrastructuring activities—workshops, cura-
tion practices, feedback loops—to ensure citizen feedback informs
public services [55, 61].

Surveys are a common method for collecting public safety in-
formation. To align policing with community needs, it is essen-
tial to understand feelings of insecurity, perceived risk, trust in
police, and social cohesion [49]. Community surveys address this
gap [76] and are used to identify hotspots [36] and evaluate police
performance [65]. These measures can guide the allocation of re-
sources to address specific community needs and concerns [79]. In
our work, we use community surveys as a form of CGD to gather
citizens’ safety perceptions.

2.4 Interaction Design for Trust

Technology-mediated interaction has been positioned as a way to
operationalize community policing by promoting citizen engage-
ment with police [11]. Yet because community policing prioritizes
trust and collaboration over enforcement [75], and because trust is
enacted through specific interactions [68, 74], such systems must
address trust, privacy, and motivation for engagement [14, 15, 74].
Prior work examines how technology shapes community participa-
tion [30] and supports involvement in local governance [27]. Stud-
ies in complex civic settings show that platforms can broaden par-
ticipation and increase stakeholder visibility [73], while research
on online neighborhood crime discussions suggests that digital sys-
tems complement offline community relations rather than replace
in-person participation that supports collective action [29]. Other
work explores how technology mediates relationships between res-
idents and public authority groups [18, 24, 28]. Related systems
also emphasize institutional transparency, such as police sharing
crime statistics through online maps to invite public scrutiny and
engagement [63, 80].

Prior systems illustrate both opportunities and tensions in
participatory safety technologies. “Digital Neighborhood Watch”
explores sharing home security camera feeds among neighbors
to support situational awareness and coordination, while surfac-
ing concerns about privacy and interpersonal trust [12]. “Cam-
pusWatch” investigates a crowdsourced patrolling model in which
volunteers self-schedule patrols and record incidents, highlighting
how motivators shape participation and offering implications for
cooperative patrolling systems [60]. Across these settings, stake-
holders often interact with the same system in different ways,
reflecting diverse roles, expertise, and values [38]. A recurring
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challenge is disagreement over what counts as meaningful infor-
mation: residents emphasize lived experiences and perceptions of
safety, while institutions often privilege quantitative metrics and
formalized procedures [50]. This tension is particularly relevant in
policing, where official crime data often fails to capture citizens’
day-to-day security concerns. At the same time, these examples
foreground a core tradeoff: technology can enable participation in
safety practices while also introducing new frictions.

2.5 Gap

While prior work has explored citizen-police interactions,
community-generated safety data, and co-design in civic contexts,
most studies focus on a single stakeholder group (citizens or
authorities). Few studies have co-designed a civic tool with
multiple actors—citizens, police officers, NGOs, and municipal
institutions—for public space safety. In this sense, the gap is not
only empirical—a lack of policing cases—but also conceptual:
the policing context in which institutional hierarchy, authority,
and legitimacy play a defining role. We work at this gap by
contributing a real-world case of a system that integrates citizen
feedback into police workflows through a civic tool. We explored
RtD with police and civic actors involved in policing and showed
how the policing context sharpens broader RtD questions around
asymmetry, interpretation, and infrastructural compatibility
between various actors.

3 RtD Inquiry
3.1 Public Safety Context in Riga

Our study takes place in Riga, which is composed of six districts
subdivided into 58 neighborhoods. Each district has a municipal
office and a police station led by a Police Chief of District (CoD).
Local public safety work primarily concerns public order, minor
offenses, and neighborhood disputes rather than terrorism or vio-
lent organized crime [48]. During preparatory consultations (Sec-
tion 3.2.1), police officers noted that official incident statistics of-
ten do not capture residents’ lived experiences of insecurity! or
levels of trust in the police [4]. They also described existing feed-
back mechanisms as limited: the city runs a biennial, multi-topic
survey in which safety is covered by only a few questions, and re-
sponses are geocoded only at the city level (not by district or neigh-
borhood). Prior work suggests that resident insecurity perceptions
and police distrust are shaped by historical and socio-cultural fac-
tors, including Soviet-era legacies of mistrust in public institutions
and the ethnic and linguistic diversity of neighborhoods [44]. To-
gether, these factors complicate efforts to build cooperative rela-
tionships between citizens and the police. Despite this context, the
city’s municipal police expressed interest in incorporating citizen
perspectives to strengthen mutual relations and trust.

Perceived police legitimacy varies substantially across (and
within) countries and influences citizens’ willingness to engage
with the police [74]. Policing attitudes and engagement practices,

!Contextual details regarding local police operations rely on the situated institutional
knowledge of the second author, who works in the Riga Municipal Police.
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therefore, differ across contexts. In the United States, community-
engagement initiatives can face skepticism linked to systemic dis-
crimination, police militarization, high-profile incidents, and con-
tested accountability [41, 57]; post-9/11 counterterrorism shifts
have also been associated with trust erosion in some communi-
ties [9]. In parts of Europe, community-police relations are often
described as more collaborative or pragmatic, though these dynam-
ics remain uneven and contested across settings [13, 26, 58, 68].
Nordic countries are frequently characterized as closer to trust-
based, low-conflict models emphasizing mediation and community
participation [26]. Riga has neither extreme distrust nor strong
collaboration [3]. This motivated us to design a civic tool aimed
at bridging institutional incident data and residents’ lived experi-
ences. We adopted an RtD approach to co-design the system in a
way that accounts for, and builds on, existing community-police
relationships [66]. However, we recognize the global variations
and do not intend to generalize our findings universally but rather
highlight how local context and co-design approaches can shape
policing.

3.2 Co-Designing

Over two years, we facilitated a dozen structured activities [5]
with the city’s municipal police, city staff, and local NGOs. While
the work moved broadly from problem framing to deployment,
it remained iterative across four phases: (1) Framing, Alignment,
and Requirements; (2) Prototyping and Iteration; (3) Validation and
Demonstration; and (4) Assessment. This section summarizes the
activities; additional details are provided in Appendix A.

Framing, Aligning and Requirements Phase

April 2022 Preparatory
Discussed the city's initial 01 Workshop
challenge, review state-of-the-art Municipal Police, Civil Society,
findings, and identified key Private Sector, and Researchers
stakeholders for the design
workshop.

Design Thinking June 2022

Workshop 02

Municipal Police, District
Coordinators, and NGOs

Identified specific challenges,
conceptualized solutions for each,
and established a Community of
Interest group from the
participants

September 2022 Supplementary

Auxiliary step to refine the design 03 Activity 1
thinking workshop outcomes
Municipal Police
Social Media October 2022
Analysis 04 Examined Twitter posts to collect
worries about insecurity.
NUVEmbEV’ —_ Municipal Police's Twitter Feed
December 2022 Supplementary
Second auxiliary step to refine the 05 Activity 2

solution to overcome the
limitations of using Tweets and
redefine the requirements

Municipal Police

Figure 2: Activities of framing, alignment, and requirements
phase

3.2.1 Framing the Problem, Aligning Stakeholders, and Gathering
the Requirements. The first phase (Figure 2) began with a prepara-
tory workshop (Activity 01) involving representatives from the
city’s police, academics, and practitioners in HCI, urban security,
and public safety. Police highlighted spatial and temporal limita-
tions in existing citizen feedback mechanisms. The activity framed
the design challenge as: In what ways might we gather and under-
stand data to assess risks in public spaces and neighborhoods to im-
prove community-data-integrated policing? We also identified the
stakeholder groups to be involved in the subsequent process.

DIS °26, June 13-17, 2026, Singapore, Singapore

We then convened a design thinking workshop (Activity 02) to
identify specific problems and brainstorm potential solutions. Par-
ticipants included municipal staff from the urban development de-
partment, municipal police, an association of restaurants, and four
NGOs working on pedestrian and bicyclist rights and environmen-
tal improvements in the city. The four groups focused on overly
specific everyday problems in public spaces, such as the safety of
pedestrians and on streets caused by illegal parking, alcohol, and
drug abuse in public spaces, as well as citizens’ feelings of insecu-
rity. Such diversity of perceived challenges did not provide a clear
direction for solutions. Because the workshop did not converge on
a clear solution direction, we conducted a supplementary activity
(Activity 03) with the police to further probe solutions.

Early attempts to pursue purely digital approaches did not yield
neighborhood-level insights. In Activity 04, we analyzed tweets
from the police’s Twitter account to gauge citizen feelings of inse-
curity, but the data did not support any understanding of insecu-
rity. This failure produced a key RtD insight: passive digital listen-
ing was insufficient in this context. Instead, we needed a proactive,
material intervention. This led to a second requirements-gathering
step (Activity 05), resulting in the requirement for a hybrid tool
that supports neighborhood policing by integrating incident data
with citizen feedback, while remaining operationally lightweight and
compatible with existing stakeholder workflows.

Prototyping and Iteration Phase

February - March 2023

Created a civic tool design and
described its components

Solution Concept
Design 06

Municipal Police, District
Coordinators, and NGOs.

April 2023
Validated the civic tool concept Q
May - August 2023
Created and refined tool
components through iterative
prototyping and testing

Figure 3: Activities of prototyping and iteration phase

3.2.2 Prototyping and lteration. In the second phase, we formed a
Community of Interest (COI) comprising a subset of participants
from the design thinking workshop and organized a series of co-
design activities, as it was difficult to convene all participants for
every activity. The COI included police officers, NGO volunteers, a
district coordinator (from the central district municipal office), and
the municipal police IT specialist. Based on the results of previous
activities, the research team developed a solution concept (Activ-
ity 06) consisting of: (i) a three-part citizen survey administered
in the field by police, municipal staff, and NGO volunteers; and
(ii) visualization templates for police incident records and survey
responses, presented via a web application. The concept targets
neighborhood-level implementation within a district under the re-
sponsibility of the police Chief of District (CoD). Rather than rely-
ing on external researchers, the concept positioned the stakehold-
ers as data collectors. This choice was not only logistical but also
political: it leveraged existing relationships and trust within the
local stakeholder network [66].

After validating the concept (Activity 07) with the COIL we col-
laboratively prototyped each component (Activity 08). During the



DIS ’26, June 13-17, 2026, Singapore, Singapore

prototyping of the survey mechanism, we negotiated the tensions
of legitimacy: NGOs were assigned to ask about trust in police (to
ensure honesty), while officers were assigned to ask about feelings
of insecurity (to demonstrate care). The prototyping phase thus
served as a negotiation of roles, defining who had the right to ask
which questions.

3.2.3 Validation and Demonstration. The third phase (Figure 4) fo-
cused on the demonstration of the civic tool. After a Design Val-
idation Workshop (Activity 09) to test the finalized components
and training sessions (Activity 10), we deployed the tool in one
neighborhood in the city’s central district (Activity 11). The pilot
involved six surveyors (two from each surveyor category) and one
CoD.

Validation and Demonstration Phase
September 2023
Validated the final civic tool design
and its components
January 2024
Trained end users to use and
implement the civic tool
April 2024
Implementation of the tool in real-
world

Figure 4: Activities of validation and demonstration phase

During the deployment, the material and organizational fric-
tions of the design became apparent. Patrol officers collected over
100 responses for their survey component, whereas the district co-
ordinator and NGO volunteers collected only a small number. This
divergence surfaced an RtD insight about the asymmetry between
volunteer capacity and institutional capacity: even when a tool
is designed to distribute participation, sustained engagement de-
pends on time availability, role mandates, and visibility in public
space. We concluded the demonstration with a joint stakeholder
meeting to review results, share feedback, and assess the feasibil-
ity of adapting the tool to other districts.

3.24 Assessment. We conducted a multi-method evaluation
(Activity 12, Figure 5) consisting of (1) usability tests of the tool’s
components and (2) continuous assessment embedded into the pro-
cess.

Assessment Phase

January - June 2024

Continuous evaluation of the tool

development and implementation
Figure 5: Activity of assessment phase

Tool Components. We evaluated the final components through
role-based usability sessions. Successful adoption was indicated by
smooth task completion without interruptions: surveyors launched
the field survey and recorded responses, while CoDs used the web
application to analyze incident and survey data and save results.

Annapureddy et al.

Participants worked independently and received minimal guidance
only when needed. After the session, they completed a question-
naire. To assess the web application’s perceived quality beyond
task performance, we administered a short version of the Visual
Aesthetics of Websites Inventory (VAWI) [56] to measure design
consistency, visual clarity, and attractiveness; the User Experience
Questionnaire (UEQ) [69] for attractiveness, efficiency, and sat-
isfaction; and the Self-Assessment Manikin (SAM) [8] to capture
emotional responses across pleasure, arousal, and dominance.

Process. Assessment is often omitted in civic technology and ur-
ban security projects because it is perceived as expensive, time-
consuming, and too broad to be practical for practitioners [17, 66].
To address this, we integrated assessment into the tool’s devel-
opment and demonstration as a process of institutional learning
and iterative refinement. Together with the municipal police, we
used a logic model to define the tool’s intended impact, outcomes,
and mechanisms [51], and specified assessment indicators: “stake-
holder engagement”, “citizen interaction”, “levels of trust”, “tech-
nological integration”, “support of political leadership”, and “tool
sustainability”. For each indicator, we developed questions, defined
data type (qualitative/quantitative), identified target groups, and
set assessment timing (e.g., before, during, or after the demonstra-
tion). We applied these indicators across three phases—training,
demonstration, and reception—to maximize data-collection op-
portunities while minimizing additional workload. We conducted
semi-structured interviews with researchers, police, city officials
(including Deputy Mayor), NGOs volunteers, and an independent
representative from a Swedish city who were part of the process
(Table 6 in Appendix E) and collected data across the three phases
as follows:

+ Training: A post-training Likert-scale questionnaire as-
sessed training effectiveness.

« Demonstration: We analyzed fieldwork diaries, media re-
ports, survey data logs, and surveyor feedback to evaluate
implementation.

» Reception: We reviewed interviews and a preliminary re-
port on the tool’s social acceptability to assess adoption and
perception.

4 Artifact: Par drosu Rigu civic tool

Par drosu Rigu civic tool is a socio-technical infrastructure that sup-
ports community-data- and interaction-based adaptation of neigh-
borhood policing by bringing together officially recorded incidents
and residents’ lived experiences. The tool is intended to be run by
the police Chief of District (CoD) twice per year (spring and au-
tumn) as a four-stage cycle (Overview in Figure 1 in Section 1): In-
cident Analysis (identifying trends and responses), Citizen Survey
(administered by patrol officers, the district coordinator, and NGO
volunteers, followed by surveyor feedback), Survey Analysis (inter-
preting citizen input in relation to incident records), and Updat-
ing Practices (translating insights into changes and communicating
outcomes). We translated this cycle through five components (Fig-
ure 6): (i) incident-record analysis, (ii) field surveying, (iii) survey
analysis, (iv) updating and sharing, and (v) a web application that
supports coordination and data handling across stages. User man-
uals and training guidelines accompany each component. Across
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that are part of its interaction.

these components, the tool supports (i) situated interactions of sur-
veyors with residents in public space, (ii) human-data interaction
as CoDs interpret incident and survey data through the web ap-
plication, and (iii) institutional interactions between stakeholders.
We positioned the tool as a boundary object that supports coor-
dination across stakeholder groups [46] and as infrastructure for
situated reflection and iterative learning [18, 61], rather than as a
system that automates decisions.

4.1 Police Incident Records Analysis

The first component responds to a persistent gap identified dur-
ing early engagements with the municipal police: while data on
reported incidents were systematically collected, it remained un-
derutilized for informing tactical decisions at the neighborhood
level. Incident records include fields such as date, time, location, in-
cident type, reporting source, and follow-up actions. CoDs upload
anonymized exports from internal police systems, and the civic
tool generates ten interactive visualizations (Figure 7), including
temporal distributions (hour/day/month), spatial heat maps, and
response metrics. These visualizations are not prescriptive; they
represent an institutional view of safety and help CoDs contextu-
alize citizen feedback.

4.2 Citizen Survey

Early in the co-design process (Activity 06), we determined that a
purely digital survey (e.g., a web link) would fail to reach marginal-
ized residents or build trust. Instead, we co-designed the second
component as a role-based neighborhood survey mechanism. The
survey captures three dimensions of public safety—feelings of inse-
curity, perceived risks, and community cohesion—and, to balance
visibility and access across social groups, each dimension is admin-
istered by a different group (patrol officers, district coordinators,

or NGO volunteers; Table 1). We differentiated surveyor roles to
navigate local legitimacy and power dynamics (e.g., reluctance to
criticize the police directly) and to leverage each group’s access to
different resident segments. This is a deliberate interaction design
intervention: it repurposes the patrol encounter, typically associ-
ated with enforcement or fines, into an interaction of listening and
care. The NGO-administered part can support candid responses
about trust, and district coordinators capture the views of residents
already engaged with civic services. The survey questions (Appen-
dix B) were adapted from validated instruments in prior research
on public safety and feelings of insecurity [35, 64].

Table 1: Division of surveys between surveyors

Surveyor Respondents Topic

Patrol Citizens passing Feelings of insecurity

officers through the streets

District Visitors of the district  Cohesion among the

coordinators  municipal center residents and the
disorder in the
neighborhood

NGO Participants in NGO  Anxiety of crime,

volunteers activities and public  trust in police, and

events perceived risk

of harm

Each survey part was designed to take under ten minutes and
to be administered in person through online forms managed by
the police. Direct interaction allows for clarification of questions
and cultivates rapport, leading to more accurate and candid re-
sponses [42, 66]. In-person surveys also ensure better control over
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Figure 7: Sample Screenshots of Incident Records Analysis
(Created using synthetic data)

data quality, reducing the risk of fraudulent or duplicate entries
and supporting stratified sampling for a representative understand-
ing of the population [33]. This approach combines the benefits of
face-to-face interaction with the efficiency of digital data collec-
tion. In addition, the criteria to select the surveyors were defined
during co-design workshops. Patrol officers are selected based
on their communication skills, familiarity with Crime Prevention
Through Environmental Design (CPTED) principles [16], and prior
community-facing experience, while maintaining gender balance.
District coordinators are delegated by the district municipal offices.
NGO volunteers are selected based on their effective communica-
tion skills and familiarity with the neighborhood. At the end of the
survey, surveyors fill an online questionnaire (see Appendix C) to
reflect on their experiences and suggest improvements.

4.3 Citizen Survey Analysis

The third component helps CoDs understand citizens’ subjective
experiences with security, trust, and cohesion—dimensions not
captured by incident data alone. Figure 8 shows sample visualiza-
tions of the survey data on the web application. The aggregated re-
sponses of three survey dimensions are visualized. The feelings of
insecurity survey allows police to identify specific public areas and
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streets perceived as unsafe, even in the absence of incident reports.
It also shows the fear of using public transport and preferred patrol
locations. A second cluster of charts focuses on neighborhood so-
cial dynamics, based on the community cohesion survey (e.g., trust
among neighbors and collective action in response to suspicious ac-
tivity). The third survey, measuring perceptions of police trustwor-
thiness, responsiveness, and perceived fairness, is also visualized
and disaggregated by age and gender. These visualizations repre-
sent the lived experience view and help officers identify commu-
nity groups with lower trust levels and initiate targeted outreach.
The web interface allows CoDs to view incident and survey data
side-by-side. This juxtaposition transforms the dashboard into a
boundary object [20]: it makes discrepancies visible. For example, a
CoD might see that a specific park has zero recorded crimes (Safe in
Data) but a high avoidance score (Unsafe in Sentiment). These ten-
sions of differences in data are mediated through the dashboard’s
commentary box feature, where CoDs can annotate the data with
their interpretations.

actions - Centrs from 01-

Rating of agreement on police actions

(a) Report for citizen survey analysis - Rating of agreement on police
actions.

ting of fearfulness of incidents across a

(b) Report for citizen survey analysis - Average frequency of worry
in the last six months.

Figure 8: Sample Screenshots of Citizen Survey Analysis
(Created using synthetic data)
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4.4 Updates and Sharing

The civic tool was not designed to automate decision-making or
enforce a fixed data-action pipeline. Instead, it supports a flexible
process of interpretation, negotiation, and action, enabling CoDs
to triangulate between citizen perceptions, incident reports, and
operational priorities to update their community policing steps.
These adjustments include redistributing patrols to areas where
perceptions of insecurity or disorder have increased, reprioritiz-
ing incident responses based on citizen concerns, and scheduling
community meetings in neighborhoods with low cohesion or trust
scores. CoDs also share their analyses beyond the district. They re-
port to the strategic planning office of the Riga municipal police
when data suggests city-wide trends; if issues fall outside police
purview, the office forwards feedback to the relevant municipal
departments. In parallel, CoDs meet regularly with district coor-
dinators and NGO partners to present selected analyses, commen-
tary, and planned actions, along with surveyor feedback, and to
jointly discuss implementation adjustments.

4.5 Web Application

The web application is the interface through which CoDs coordi-
nate, analyze, and archive incident records, survey responses, and
surveyor feedback across the cycle (Figure 9). It is designed to be
lightweight and usable by CoDs without reliance on external tech-
nical staff, which was essential given the limited IT capacity. Each
visualization in the web app allows CoDs to annotate findings, and
those qualitative entries are archived alongside graphs, which can
be exported as reports for dissemination.

5 Design Assessment

5.1 Tool Components

5.1.1 Citizen Survey. Four participants (patrol officers and district
coordinators; Table 4 in Appendix E) participated in the usabil-
ity testing of the surveying component. All participants reported
that interaction with the online survey form was straightforward
(Figure 14a in Appendix D). However, they anticipated challenges
related to field conditions, including limited responsiveness from
residents (participants estimated collecting 20-100 responses over
two weeks), adverse weather, and difficulty reaching all age groups.
Overall, participants viewed the surveying component as usable
and feasible, while noting practical constraints that could affect
coverage.

5.1.2  Web Application. Five participants (Table 5 in Appendix E)
tested the web application. We first assessed perceived visual de-
sign and professionalism (layout, color, and overall coherence).
Participants generally described the interface as clean and pro-
fessional (Figure 10a and 14b (in Appendix D)). They noted that
the layout and visual elements contributed to a coherent and aes-
thetically pleasing experience. One participant perceived a mis-
match with their expectations, suggesting further refinement may
be needed as needs evolve. Secondly, we assessed interaction expe-
rience across ease of use, efficiency, and clarity (Figure 10b). Most
participants rated the experience positively, particularly for ease
and perceived supportiveness, both of which matter for integra-
tion without extensive training.

DIS 26, June 13-17, 2026, Singapore, Singapore

Riga Tool provides an evidence-based approac
district/neighbourhood policing tactics by ar
sentiments of the citizens together. The tool i
population services of the municipality, and

(a) Landing page.

| Pardrosu
—Rigu

Survey Guidelines

Analysis - How To

Results

IT Related

(b) Page for manuals of the civic tool.

| Pardrosu
Rigu

Surveyors Results

Name ofth Ansyss

(c) Page for the results of surveyors’ feedback.

Figure 9: Interfaces of the Web Application

5.1.3 Integration with existing workflows. Participants judged in-
tegration on two aspects: data utility and workflow fit. CoDs valued
the survey data and dashboard analytics, but reported limited in-
teraction with surveyors—signaling uneven readiness across roles.
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Participant WA2 noted that streamlined data gathering could sig-
nificantly enhance their efficiency, while WA5 highlighted visu-
alizations as prompts for reallocating patrols and cameras. Most
testers agreed the tool could surface new, neighborhood-level in-
sights even when individual features felt familiar. WA4 indicated
that by using this new system, they will be able to carry out broader
information gathering and save time. Older participants scored aes-
thetics and ease slightly lower than their younger colleagues, but
age trends were modest, and no gender effects emerged, given the
small sample size. Some participants used the web application on
mobile and faced technical issues during testing, as it was not pri-
marily designed for mobile screens.

Participants assessed integration along two dimensions: data
utility and workflow fit. CoDs valued the survey data and dash-
board analytics, but reported limited interaction with surveyors,
suggesting uneven readiness across roles. Participant WA2 noted
that streamlined data gathering could improve efficiency, while
WAS5 described the visualizations as prompts for reallocating pa-
trols and cameras. Most participants agreed the tool could surface
neighborhood-level insights even when individual features felt fa-
miliar. WA4 expected the system to support broader information
gathering while saving time. Older participants rated aesthetics
and ease slightly lower than younger colleagues; given the small
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sample, these differences should be treated as indicative rather
than conclusive. Some participants used the web application on
mobile devices and encountered issues, consistent with the appli-
cation not being designed primarily for small screens.

5.2 Process

5.2.1 Stakeholder Engagement. The pre-existing relationships be-
tween the stakeholders—CoDs meeting quarterly with local NGOs
and ongoing coordination between district coordinators and
police—were reported by interviewees to have facilitated stake-
holder engagement. In particular, to obtain willingness to partic-
ipate in the process from the earliest stage, the multi-stakeholder
collaboration was described as engaging. CA1noted: “different per-
spectives, different opinions,” and CA2 added: “very fruitful, per-
sonally” Patrol officers’ willingness to participate and engage with
citizens was repeatedly perceived as an important success. Their
participation was recognized as having positive implications on
the city’s capacity to act as a stakeholder within the wider Eu-
ropean environment. The deputy mayor (CA4) noted that it gives
Riga and other European cities an early chance to share challenges
and build resilience together. However, the interviews suggested
that formal co-ownership of the tool would have enabled greater
levels of synergy in terms of responsibility (who can do what,
when, and how). For example, NGOs could have conducted the sur-
vey during their activities to reduce the burden.

5.2.2 Citizen Interaction. Citizen interaction was described by all
interviewees as a positive outcome. Interviewees reported that the
civic tool created new opportunities for communication with resi-
dents. CA1 said: “The patrol officers got different perceptions [on]
how the people living in the area, people on the street feel, un-
derstand, and see the territory..., they understood... There are a
lot of people like normal people, not only violators, perpetrators...”
This development was interpreted as a positive signal to improve
community-police relations more broadly. This increased citizen
interaction was desired but not replicated across all stakeholders.
District coordinators and NGOs experienced practical challenges
in obtaining survey responses. CA5 said: “I work in an office and
thought ... visitors will come... But they didn’t, so the last day I
also went on the streets and got some responses.” CA7 cautioned:
“obtaining few responses in a very quick time to overcome limited
interaction can skew the data” The importance of citizen interac-
tion is therefore important for the data quality obtained through
the survey. Patrol officers’ results show this is attainable with the
civic tool, while the other surveyors’ findings underscore the im-
portance of stakeholder engagement.

5.2.3 Levels of Trust. Based on the positive levels of citizen inter-
action reported by patrol officers, interviewees believed that trust
between citizens and police had improved in their perception. CA2
described a shift toward “human conversation between officers
and inhabitants” CA1 noted that even if residents declined to re-
spond, the civic tool will be meaningful: ... like win-win because
you go to the people, you talk with them and it strengthens every-
thing... destigmatize the police profession, because from... some
kind of street bureaucrat or like person who is writing you the
penalty, you move to the category of people who care, who want
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to listen and who want to speak” The deputy mayor (CA4) said
the civic tool could be an example of how to strengthen trust be-
tween public authorities and citizens: “If you look at this crisis in
lack of confidence in public authorities in Europe as a whole, but
also in Latvia, within that distrust, law enforcement agencies are
those institutions which have most of the trust actually... so we
have to use this [success] to demonstrate that the public sector is
genuinely interested in what our people think and how they feel”

5.2.4 Technology Integration. Interviewees separated two techni-
cal parts of the tool: the citizen survey and the web application. The
survey also succeeded as a data-collection effort, as noted by the
CoD (CA3): “the goals were achieved, new and relevant data on the
security situation in the neighborhood were obtained” Moreover,
CA7 noted that it “was innovative for the city as it provides new
and cost-effective collection of neighborhood-specific data on feel-
ings of insecurity along with feedback from police officers on the
ground, police records, and a visual assistant for decision-making.”
However, the web application had diverging reactions. The police
expected an automated pipeline to merge existing policing data
and new survey data and provide interpretations. Other intervie-
wees said: “when we developed the tool, we all thought that it
would be a help for decision” (CA6) and “since the conceptual-
ization, we always use the word assist policing decision-making...
never framed as predictive tool” (CA7). The language of the differ-
ent stakeholders (both in terms of native language and data liter-
acy language) proved to have created a disjuncture between the
different partners. Nevertheless, the police (CAI) noted that the
“perspectives the respondents ... are totally different from the sta-
tistics... we got totally different results from results we get daily
[from the police incident analysis].” This demonstrated that while
the web application “didn’t fully meet the expectations” of the
municipal police (CA7), it enhanced existing working practices
and provided greater capacity. Despite the gap, external observers
found the approach transferable; a Swedish city representative (CA8)
expressed interest in implementing a similar tool in their city be-
cause of the tool’s ability to increase levels of communication and
trust.

5.2.5 Political Leadership. The support of political leadership was
important for enabling sufficient resources to be allocated to the
tool’s implementation and adoption. The deputy mayor’s interest
in “developing the police force in general” (CA2) was deemed to
contribute to stakeholder buy-in and engagement, providing the
political backdrop against which changes could be justified and
supported through the tool. Simultaneously, the perceived success
of the tool in increasing interaction between police and citizens
facilitated further political support. As the deputy mayor (CA4)
noted: “[residents] complain about ... feelings of insecurity... It
doesn’t help if we say your complaints are not valid because we
don’t have data, or it’s a very secure area... it will be interpreted
as arrogance and ... make the situation of distrust even worse. Al-
though we invest city resources in the civic tool... in the end, I
think it pays back in a more integrated and resilient society.”

5.2.6 Tool Sustainability. Interviewees framed sustainability as
part of a longer-term ambition to improve trust and engagement
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between the police (as representatives of public authority) and res-
idents. They viewed the tool’s lightweight components and low-
cost, survey-based engagement as enabling continued use beyond
the initial pilot. In terms of resourcing and institutionalization, the
deputy mayor (CA4) noted: “We will see how to multiply this expe-
rience also to other areas... develop this learning culture within the
organization, readiness and openness to learn new things..” The
tool was also described as a mechanism for influencing working
practices and organizational culture within the police, by illustrat-
ing potential benefits for “procedural justice, trust, legitimacy and
communication” and beginning to “change the mindset” and “or-
thodox” culture that can discount the value of citizen interaction
(CA1).

Following the initial pilot, the police continued to use and adapt
the tool in another neighborhood. Over three weeks, two patrol of-
ficers conducted the survey (N=100) at two public locations (a bus
stop near a local supermarket and a dog-walking area). At both lo-
cations, officers reported collecting information that was not doc-
umented in the police incident records. Based on survey responses,
a supplementary action to respond to perceptions of insecurity on
nighttime public transit was incorporated for the second location.
The findings were subsequently shared with community members
and local officials at the Nightlife conference in 2025.

6 Discussion
6.1 Co-Design for Public Safety

At the outset, we jointly framed the problem as a data-alignment
issue: official incident statistics and responses from the city’s bi-
ennial public safety survey often diverged, creating a gap between
recorded data and citizens’ perceptions. Police treated safety pri-
marily as a function of response time and efficient deployment. Cit-
izen data was therefore approached through a service-optimization
lens, with limited attention to relational dimensions of policing
such as legitimacy, trust, and perceived fairness [7].

The design thinking workshop (Activity 02) surfaced that safety
was experienced differently across stakeholder groups: some em-
phasized enforcement and patrolling, others inclusion, and others
physical road infrastructure. This led to vague outcomes and re-
quired additional co-designing activities, which is difficult in time-
constrained or resource-limited environments [19, 37]. This ten-
sion illustrates a core trade-off: co-design is necessary to align a
civic tool with diverse needs and expectations, but it also demands
sustained commitment and flexibility. In our case, this process
pushed the project beyond incident mapping toward representing
perceptions and social relationships. Concretely, we moved toward
a structured yet participatory data collection approach through a
situated three-part survey. This shift aligns with work on publics
and participation, where technologies help constitute publics and
make issues actionable [45], and offers an alternative to control-
or surveillance-oriented approaches to public safety [59]. The Par
drosu Rigu civic tool was designed with the assumption that citi-
zens may be willing to engage and can contribute local knowledge
to public safety efforts [23, 29]. Based on this experience, we rec-
ommend early introductory meetings and workshops to establish
a shared understanding of terms, goals, and tool concepts across
perspectives for future civic tool development projects [73].
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6.2 Interaction Design for Trust

We do not pretend to solve the public safety challenges through
the co-designed civic tool. Instead, it provides an infrastructural
alternative with a recurring interaction process for reflection in
which interpretations and actions can be discussed and iteratively
revised [80]. Several design intentions remained aspirational and
were not fully realized in practice. As prior work notes [54], civic
tools can suffer from underuse, nonresponsiveness, and one-way
communication, which limit their potential. Our work underlined
the complexities of interaction design research in the policing con-
text and shows the criticality of balancing the time investment
with practical outcomes for building similar civic tools. Incremen-
tal approaches that prioritize small-scale, iterative changes may be
more suitable than large, one-time interventions. They allow stake-
holders to gradually build trust, adapt to institutional constraints,
and accommodate their evolving relationship [14, 15, 68].

Our co-design process was marked not only by collaborative in-
tentions but also by persistent asymmetries in power, resources,
and legitimacy. The municipal police participated consistently
across activities, provided access to institutional data, and framed
the initial problem. Their role as institutional lead, availability, and
clear operational stakes gave them greater influence over func-
tional priorities and intended uses. In contrast, NGOs and dis-
trict coordinators participated more episodically, constrained by
time, resources, and limited institutional obligation, consistent
with prior findings [53]. To stabilize participation, we established a
Community of Interest (COL Phase 2/Section 3.2.2), which helped
formalize roles and sustain feedback channels. Disparities in digi-
tal literacy and familiarity with design research and local language
also shaped how feedback was articulated and interpreted. Rec-
ognizing that technical features can reinforce stakeholder power
dynamics [18, 50], we implemented interaction mechanisms ex-
plicitly oriented toward accountability and interpretability. Fig-
ure 11 summarizes the resulting design features, including plain-
language explanations and comment boxes to support interpreta-
tion and capture implementation feedback, as well as badges ac-
knowledging participation.

6.3 Local Factors Influencing Civic Tool
Demonstration

Our assessment suggests that stakeholders responded positively to
the tool’s usability and to increased opportunities for community-
police engagement. Patrol officers, due to their routine street pres-
ence, institutional legitimacy, and potential power asymmetries
in police-citizen interactions [7, 74], collected substantially more
survey responses. In contrast, NGO volunteers and district coor-
dinators, who we expected to have strong community proximity,
collected few responses, largely due to limited time and lower
visibility or authority in the public space. This highlights an in-
stitutional friction in relying on volunteering for civic infrastruc-
tures. While the design intent was to democratize data collection,
in practice, the police were the only stakeholder group with suf-
ficient capacity to scale this form of interaction. This constraint
underscores the importance of aligning civic tools with existing
workflows. While such asymmetry raises concerns about response
bias [54], we did not identify scalable alternatives within the con-
straints of the setting. More broadly, this episode surfaces the per-
sistence of unequal participation in co-design and civic technology
projects [18, 74]. We therefore intended prototypes and artifacts
as boundary objects that are shared resources that remain inter-
pretable across stakeholder groups while supporting coordination
and alignment [20, 46]. Despite these mechanisms, complete sym-
metry remained elusive, consistent with prior accounts [39].
Another barrier concerned data interpretation. While CoDs could
interpret individual charts during prototyping, they struggled to
integrate multiple charts during the demonstration, a difficulty also
reported in prior work [25, 38]. This ties into broader issues of in-
formation, digital, and data literacy. These are sets of skills and
capabilities to discover and understand information, make sense
of and analyze data [71], and utilize digital tools [78]. Within the
RtD inquiry, the pilot surfaced additional design insights: although
CoDs had prototyped the web application, hands-on use generated
new requests (e.g., automated interpretation), indicating that ma-
terial engagement can function as a probe that elicits latent needs.
These emergent needs illustrate the value of RtD for working with
non-designers and public institutions, where use becomes a site of
shared discovery and informs next co-design iterations [25, 32, 81].
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6.4 Implications for RtD with Public
Institutions (RQ2)

Our study suggests four implications for RtD when designing civic
tools with public institutions. First, civic tools must be designed
to function as boundary objects [46] where they should be under-
standable and valuable to multiple stakeholders, even when each
group interprets them through a different lens. Second, we should
anticipate and accommodate “meaningful inefficiencies” [34]. Pub-
lic institutions often prioritize reliability, accountability, and risk
mitigation over rapid innovation. Slower decision cycles and liter-
acy differences can appear as friction, but they can also become
conditions for building trust and legitimacy, which are prerequi-
sites for sustained engagement [14, 15, 66]. Third, civic tools must
be designed as infrastructuring for compatibility with existing data
formats, networks, and everyday work practices [18, 61, 66]. In
our case, this meant using police record exports in their original
form, without additional work, leveraging existing stakeholder net-
works for surveying, and making mediation visible through plain-
language explanations, annotations, and participation incentives
(Figure 11). Making this mediation obvious smoothed friction and
integration, aligning with accounts of infrastructuring and human
work that make infrastructures work [19, 23, 47, 55]. Fourth, RtD
in public institutions should plan for organizational buy-in and
capacity-building, not only the artifact. Even a well-designed tool
can fail if it clashes with power structures or if primary users are
not empowered to operate it [21, 74]. In our case, repeated co-
design engagements and training helped establish initial practices
for using the civic tool.

Future initiatives should similarly budget time and resources for
cultivating relationships, aligning expectations, and developing in-
stitutional capability to sustain the tool. Our case shows that, in
policing, RtD is a balance between broadening participation and
designing forms of negotiation within hierarchical structures and
varied perceptions of legitimacy. These insights extend prior RtD
accounts by showing how hierarchy, legitimacy, and interpretive
responsibility become important design concerns in community-
engaged research with police. This distinction was also reflected
in how police compared RtD to typical software procurement. Riga
municipal police contrasted the RtD/co-design process with prior
collaborations with software vendors (e.g., to develop the Elec-
tronic Event Log to log incident data and a mobile application for
residents’ reporting). They described these earlier collaborations
as a “unidirectional process” in which the police specified a so-
lution and vendors proposed implementation and pricing. In con-
trast, the RtD work required shared problem framing, engagement
with prior cases and evidence, and negotiation with NGOs as in-
termediaries for inhabitants’ perspectives, illustrating how “mean-
ingful inefficiencies” can function as capacity-building rather than
overhead.

6.5 Limitations and Future Work

Our study has limitations that suggest directions for future work.
First, the findings are bound to the specific socio-political con-
text of Riga [19] and are not easily generalizable. Integrating civic
tools into decision-making remains contingent on long-term insti-
tutional willingness to act on citizen input [18, 50]. Second, due to
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local access constraints, citizen involvement in co-design was me-
diated through NGOs [39] rather than direct participation. Future
work should explore the inclusion of additional stakeholders, such
as local businesses, schools, and social organizations, to address
gaps in data literacy, local knowledge, and power [43]. Third, jux-
taposing community-generated data with official records creates
interpretative challenges. While we view this friction as produc-
tive and a negotiation space, the civic tool leaves the interpretation
to the police; future iterations could incorporate collaborative an-
notation to support joint interpretation across stakeholders. Lastly,
a long-term evaluation could examine more directly how the civic
tool operates as a boundary object and increases trust in practice.

7 Conclusion

In this paper, we detail a Research through Design (RtD) in-
quiry in which we co-designed a civic tool to support community-
data-integrated policing in the Baltic city of Riga, with limited
community-police collaboration. The Par drosu Rigu civic tool func-
tioned both as an RtD outcome and as a probe that surfaced in-
frastructural tensions in integrating citizen feedback into polic-
ing practices. Across the paper, we contribute an empirical RtD
account, the Par drosu Rigu civic tool artifact, and reflective in-
sights from mixed-methods evaluation. Our findings inform RtD
accounts of public-sector design by showing how a civic tool can
mediate between institutional data practices and residents’ lived
experiences.

Addressing RQ1 (How RtD facilitates negotiation between
multiple stakeholders), we described a two-year co-design pro-
cess and the resulting civic tool that brings together police records
and citizen feedback through a situated citizen survey. In the imple-
mented configuration, CoDs (police chiefs) engage with incident
and survey data through a web application, while stakeholders en-
gage residents through in-person surveys. Across the process, we
observed recurring frictions around trust-building, data literacy,
and stakeholder alignment. These findings underscore the need for
flexible probes, iterative refinement, and organizational arrange-
ments that allow a civic tool to remain responsive to local con-
straints and community needs.

Addressing RQ2 (What interaction qualities support trust
and data materialization), our assessment surfaced different ori-
entations toward evidence: one based on operational data and an-
other on lived experience. The final design represents a negotiated
hybrid that juxtaposes police records with citizen perceptions and
supports interpretation through lightweight interaction mecha-
nisms. Although the co-design process was time- and coordination-
intensive, it was important for the legitimacy of the interaction in
this context. Stakeholders reported that the tool supported shifts
in officer-resident interactions from enforcement toward listening
and care, and political leaders framed it as a step toward rebuilding
confidence in public institutions. Overall, our results suggest that
the civic tool operated not only as a decision-support artifact but
also as a boundary object and infrastructural arrangement that en-
abled ongoing multi-stakeholder collaboration and trust-building.
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A Co-Design Process Details

We follow Zimmerman et al’s [82] RtD conceptualization, reflect-
ing on how the design process unfolded; what socio-technical con-
figurations emerged; how they addressed local needs; and how the
resulting practices might transfer to other contexts. The activities
are summarized in Table 2.

Table 2: Summary of activities and outputs

Activity Output

01-05 / Framing, Alignment, Understood the context,
and Requirements needs and stakeholders
06-08 / Prototyping and Developed Par drosu Rigu

Iteration civic tool (Section 4)
09-11 / Validation and Real-world
Demonstration implementation of Par

drosu Rigu civic tool
Examined the process,
design, and demonstration
of Par dro$u Rigu civic tool
(Section 5)

12 / Design Assessment

A.1 Framing the Problem, Aligning
Stakeholders, and Gathering the
Requirements

The preparatory workshop (activity 01) with seven participants
(Table 3 in Appendix E) discussed the needs and opportunities for
Riga. After discussing the state-of-the-art urban security practices
for maintaining safe public spaces, the Riga municipal police high-
lighted existing issues in their policing practices. They expressed
the existing mechanisms in the city to aid the police, including a
mobile application and regular meetings with local NGOs, present

Annapureddy et al.
Research
universites
private research

institutions NGOs

Charities

__txccunvt officer /’
__di:mcl center

security
- - city region
[ ofctucation || ofhome & natre | o urban e 5 LED

development

police prevention

Transport

ambulances -
private security
companies

e-scooter residents - =
; ‘municipal police ||| _police officers
companies associations
‘public transport residents N police planners _ [{Spgiice
food deliverers B gt clubi) street cleaners
associations
vendors of ice park
cream, candy T ists gardeners
cane
oyclists || mmners  |[ dogowners ][ parems || kids
USERS OF
PARKS

PUBLI(
PACES

Figure 12: Stakeholder mapping, which resulted from the
preparatory workshop

several gaps that do not allow for an effective adaptation of police
practices based on citizens’ needs. They noted discrepancies be-
tween a biennial survey of citizens and crime statistics, revealing
inconclusive perceptions of neighborhood safety and public space
risks, and received complaints about safety concerns beyond their
control, such as inadequate street lighting in parks. The prepara-
tory workshop concluded with a stakeholder mapping to identify
potential stakeholders for the co-design process, as shown in Fig-
ure 12.

Then, 18 participants from 4 stakeholder groups took part in
the design thinking workshop (activity 02) that took place in June
2022. The workshop was organized by a facilitator trained in design
thinking methodology, and conducted in Latvian, and its results
were later transcribed into English. The challenges identified were
diverse and did not provide a clear direction for solutions. This
made it necessary to refer back to the municipal police to better
understand their needs and challenges. We regrouped with three
representatives of municipal police in September 2022 to address
gaps left by the design thinking workshop through a questionnaire
(activity 03). This led to a tweet analysis (activity 04) of the police’s
Twitter account. Most discussions, however, centered on traffic
and parking issues—unrelated to the identified challenge—so this
aspect was not included in the civic tool design. The municipal
police noted that, while hearing complaints about traffic/parking
issues on Twitter was important, they needed diverse information
for a better assessment of the ground situation and to help them up-
date their practices. So, we regrouped for a requirements-gathering
phase with the municipal police (activity 05).

A.2 Prototyping and Iteration

After defining requirements, the next phase focused on iteratively
developing and refining the civic tool. This involved translating
the abstract design goals into functional components through pro-
totyping sessions and feedback loops with the Community of In-
terest (COI). They provided regular input to the co-design process
and the future users of the civic tool. Between February and March
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2023, the core elements of the tool—its data sources, interface fea-
tures, and use cases—were proposed as a concept (activity 06). To
validate this concept, we organized a concept validation workshop
(activity 07) in April 2023 with COL The workshop was guided
by structured feedback forms that captured participants’ impres-
sions of the system’s usefulness, clarity, and feasibility. Partici-
pants were generally positive, citing the tool’s potential to bridge
current information gaps and support community engagement ef-
forts.

Based on this feedback, we developed and prototyped the tool
components between May and August 2023 (activity 08). During
this period, each component was iteratively tested and refined in
collaboration with stakeholders. In each iteration, stakeholders were
invited to test components relevant to their role—for example, the
police focused on dashboard usability, while NGO members re-
viewed survey language and engagement strategies. This targeted
feedback approach ensured that revisions were grounded in real-
world use conditions and stakeholder expectations.

A.3 Validation and Demonstration

The completed tool components were tested at a design validation
workshop in September 2023 (activity 09) with eleven members
of the COL COI also reflected on the co-design process itself. We
collected feedback through anonymous surveys, which revealed
a strong sense of participant ownership and satisfaction with the
development process. As shown in Figure 13, most participants ei-
ther fully or partially agreed that the right stakeholders had been
involved, that their feedback had been taken into account, and that
the process had been engaging and productive. Some participants
emphasized the importance of inter-institutional collaboration and
continuous dialogue with citizens to ensure long-term success.

Survey responses for Design Validation

Design Thinking was a
fitting methodology for
the tool development.

Right people were
assembled to participate
in tool development.

The tool development
process was interesting
and profitable for me.

Feedback from the
participants was generally
taken in to account and is
reflected in the resulting
tool

o 25 s0 75 100

W FulyAgee B RuberAgree ) Raber Dissgree W) Fully Dissgree B No Answer

Figure 13: Survey responses for Design Validation

After the validation, the users (already part of COI) were trained
on using the tool in January 2024 (activity 10). The training covered
technical aspects of installing and operating the web application,
as well as guidelines for interpreting visualizations and planning
follow-up actions. Surveyors—including patrol officers, NGO rep-
resentatives, and district coordinators—were trained in administer-
ing the three-part citizen survey. The training emphasized ethical
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engagement, data quality, and role-specific survey delivery tech-
niques.

The first demonstration of the tool took place in April 2024 in
a selected neighborhood (activity 11). During the first two weeks,
surveyors collected responses from citizens using online survey
forms. Each group of surveyor focused on different dimensions of
safety and trust. In the third week, CoDs conducted an analysis of
the police incident records and citizen survey responses using the
web application. As this was the first time CoDs used web applica-
tions for real implementation and analyzed charts, they struggled
with quickly reading and interpreting the data tables and charts,
necessitating additional support from researchers. Although the
CoD did not make any policy decisions, they used the dashboard
to engage with residents and NGOs about the findings.

B Citizen Survey Questionnaires
B.1 Feelings of Insecurity

The items in this survey were adapted from Gray et al. [35], with
modifications made to fit the context of the present study.

To be filled by Surveyor:

(1) Survey District

(2) Survey Neighborhood

For the Respondents:
Demographic information

(1) Age Group: (18-29, 30-41, 42-53, 54-65, 66 and above)

(2) Gender: (Woman, Man, Others, Prefer not to say)

(3) Profession: (Student, Salaried worker, Seeking opportunities,
or Self-Employed, Others)

(4) Resident in the surveying neighborhood: (Yes/No)

(5) If not, the residence neighborhood:

(6) How frequently do you visit this neighborhood (every day,
once a week, once a month, two to three times a month, twice
a year, once a year, prefer not to say)

Feelings of Insecurity

(1) In the past six months, how frequently have you worried
about theft on the street? (n times)

(2) If at least once, on a scale of 1-5, how fearful did you feel
on the last occasion? (1 = not at all fearful and 5 = extremely
fearful)

(3) In the past six months, how frequently have you worried
about intoxicated people on the street? (n times)

(4) If at least once, on a scale of 1-5, how fearful did you feel
on the last occasion? (1 = not at all fearful and 5 = extremely
fearful)

(5) In the past six months, how frequently have you worried
about hooliganism, including petty on the street? (n times)

(6) If at least once, on a scale of 1-5, how fearful did you feel
on the last occasion? (1 = not at all fearful and 5 = extremely
fearful)

(7) In the past six months, how frequently have you worried
about the people lying/sleeping on the street? (n times)

(8) If at least once, on a scale of 1-5, how fearful did you feel
on the last occasion? (1 = not at all fearful and 5 = extremely

fearful)
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(9) Onascale of 1 to 5, how safe and secure do you feel in public
transport after dark? (1 = not at all safe and 5 = completely
safe; I never travel by public transport)

(10) In the past six months, have you avoided certain streets or
areas during the day, because of fear of crime?
« If YES, provide the name of the most frequently avoided
street during the day:
(11) In the past six months, have you avoided certain streets or
areas during the night, because of fear of crime?
« If YES, provide the name of the most frequently avoided
street at night:
(12) Please tick up to three locations that would benefit from
police patrols.
in your residential area
at your public transport stop
in the neighborhood centre
at the shopping centre
other (Please specify)

OoooOoo

B.2 Residents’ Cohesion and Disorder in the
Neighborhood

The items in this survey were adapted from Reid et al. [64], with
modifications made to fit the context of the present study.
To be filled by Surveyor:
(1) Survey District
(2) Survey Neighborhood
For the Respondents:
Demographic Information
(1) Age Group: (18-29, 30-41, 42-53, 54-65, 66 and above)
(2) Gender: (Woman, Man, Others, Prefer not to say)
(3) Profession: (Student, Salaried worker, Seeking opportunities,
or Self-Employed, Others)

Cohesion and Social Order

(1) In the past six months, on a scale of 1-5, do you feel fearful
about the following problems in the area where you live: (1
= not at all fearful and 5 = extremely fearful)

« Abandoned buildings

« Littering/garbage in streets

« People drinking or drunk in the street
« Abandoned vehicles

« Traffic congestion

« Vandalism

(2) Onascale of 1-5, please state to what extent you agree or dis-
agree with the following statements: (1 = strongly disagree
and 5 = strongly agree)

People in the area where I live are willing to help their

neighbors

People in the area where I live know each other well

If I sensed trouble in the area where I live, I could rely on

the people who live there for help

People in the area where I live can be relied upon to call

the police if they see something suspicious
« People in this neighborhood can be trusted

(3) If you suspect a burglary in your street, how would you re-
spond?

Annapureddy et al.

call the police on 110
call the police on 1188
contact a neighbor

at the shopping centre
take no action

other (Please specify)

oooooog

B.3 Perceived Risk of Harm and Trust in police

The items in this survey were adapted from Gray et al. [35], and
Reid et al. [64], with modifications made to fit the context of the
present study.

To be filled by Surveyor:

(1) Survey District

(2) Survey Neighborhood

For the Respondents:
Demographic Information

(1) Age Group: (18-29, 30-41, 42-53, 54-65, 66 and above)

(2) Gender: (Woman, Man, Others, Prefer not to say)

(3) Profession: (Student, Salaried, Seeking opportunities, or Self-

Employed, Others)

Perceived risk of harm and Trust in police

(1) Onascale of 1-5, please state to what extent you agree or dis-
agree with the following statements: (1 = strongly disagree
and 5 = strongly agree)

Our local police react promptly if called in an emergency

Our local police deal effectively with crime issues in the

area where I live

Our local police treat everyone fairly

Our local police listen to people’s concerns

Our local police are dealing with the things that matter in

the area where I live

Our local police do a good job in the area where I live

On a scale of 1-5, how likely do you think each of the fol-

lowing crimes is to happen during the next six months: (1 =

not at all likely and 5 = extremely likely)

» Someone breaking into your home

« Someone stealing items that belong to you without using

force

« Someone taking something from you by force or threat of

force

—
N
~

« Someone harassing, threatening, or verbally abusing you
» Someone beating or attacking you

(3) In the past 3 months, how often were you worried about: (n
times)

Someone breaking into your home

Someone stealing items that belong to you without using

force

Someone taking something from you by force or threat of

force

Someone harassing, threatening or verbally abusing you
Someone beating or attacking you

Someone threatening or attacking family members
Someone threatening, or attacking your friends
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C Surveyors’ Feedback Questionnaire D Design Assessment

To improve the survey and the surveying experience of the civic en-
gagement tool, the CoDs collect feedback from the patrol officers,
district coordinators, and volunteers, following this questionnaire.
Survey Information

(1) Surveyed District 3
(2) Surveyed Neighborhood ,
(3) Survey Period I I
4

Demographic Information
(1) Age Group: (18-29, 30-41, 42-53, 54-65, 66 and above) 1 (very 2 3 5 (Very easy

difficult / / Extremely)

(2) Gender: (Woman, Man, Others, Prefer not to say) Not at all)
(3) Category: (Patrol officer, district coordinator, NGO volunteer)

Rating
Surveymg B Interaction with the online survey forms [l Conducting survey though the online forms

Easiness o integrate the surveying into your current system

(1) On a scale of 1-5, how would you rate your overall experi-
ence of the survey? (1 = Terrible, 2 = Poor, 3 = Neutral, 4 =
Good, and 5 = Excellent) (a) Surveyors Feedback on Citizen Survey Tool Component (4 respon-

(2) Onascale of 1-5, how enthusiastic/willing were the respon- dents).
dents about the survey: (1 = not at all enthusiastic/willing and
5 = extremely enthusiastic/willing)

(3) Onascale of 1-5, how difficult did you feel about the follow- ‘
ing items: (1 = not at all difficult and 5 = extremely difficult)
« Explaining the survey to the respondents

« Identifying the respondents 2
« Identifying the respondents with age diversity .
« Identifying the respondents with gender diversity I I I II
« Identifying the respondents who are residents of the same 0 — - ‘ -
Very 2 3 4 5 (Very easy /
neighborhood d)ffjfuji)/ Not Extremely)
(4) Will you be interested in continuing as the surveyor for the

next edition in this neighborhOOd?5 (Yes, No, Maybe) B Inceraction with the stakeholders (Local coordinators, NGOs and citizens) for conducting the survey
(5) Were there any questions that the citizens did not prefer to B Easiness o integrate the surveying into your current system Helpfulness of the civic ool in adapting patrolling tactics

B Likeliness of insights from the tool for public safety decisions B Value of data collected by the tool for public safety decisions
answer?

(6) What was your favorite part of the surveying? (b) Chiefs of Districts Feedback on Tool Components (5 respon-
(7) Could you tell us about your least favorite part of the sur- dents).

veying?

(8) Do you have any suggestions for the next edition of the sur-
vey?

(9) Do you have any suggestions/comments you received from
the citizens during the survey to share with us? E List of Participants

B Helpfulness of the civic tool in adapting patrolling tactics

Rating

Figure 14: Responses to Tool Components Evaluation

Table 3: Participants in the Preparatory Workshop

No. Organization Role (Sex)

PW1 Riga municipal police  Chief Specialist (M)
PW2 Riga municipal police  Chief Specialist (M)
PW3 Public/Civil  Society Research and Evaluation

Evaluation Specialist (F)

PW4 Public/Civil  Society Research and Evaluation
Evaluation Specialist (M)

PW5 A Belgian city’s Head of the Prevention and
municipal police Security (M)

PW6 University Human-Centered Design

Researcher (M)
PW7 Research Institute Social Computing

Researcher (F)
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Table 4: Participants in the Citizen Survey User Testing

No. Organization Role (Sex)

CS1 Riga municipal police  Patrol Officer (F)

CS2 Riga municipal police  Patrol Officer (M)

CS3 Riga municipal District Coordinator (M)
administration

CS4 Riga municipal District Coordinator (M)
administration

Table 5: Participants in the Web Application User Testing

No. Organization Role (Sex/Age)

WA1 Riga municipal police ~ Chief Specialist (F/46)

WA2  Riga municipal police  Chief of Central
District (M/39)

WA3  Riga municipal police =~ Deputy Chief of Central
District (M/44)

WA4  Riga municipal police  Chief Inspector from
Central District (M/36)

WA5  Riga municipal police ~ Head of the Public

Order Protection of
Central District (M/38)

Annapureddy et al.

Table 6: Participants in the Continuous Assessment of the

Tool

No. Organization Role (Sex)

CA1 Riga municipal police  Chief Specialist (M)

CA2 Riga municipal police  Chief Specialist (M)

CA3 Riga municipal police  Chief of Central District (M)

CA4 Riga municipal Deputy Mayor (F)
administration

CA5 Riga municipal District Coordinator (M)
administration

CA6 European network Project Coordinator (F)
focused on
urban safety

CA7 Research Institute Social Computing

Researcher (M)
CAS Swedish city municipal Security and Radicalization

administration

Prevention Coordinator (F)

Received 19 January 2026; revised 08 April 2026; accepted 25 April 2026



	Abstract
	1 Introduction
	2 Related Work
	2.1 RtD with Public Institutions
	2.2 Co-Design for Public Safety
	2.3 Community-Data-Integrated Policing
	2.4 Interaction Design for Trust
	2.5 Gap

	3 RtD Inquiry
	3.1 Public Safety Context in Riga
	3.2 Co-Designing

	4 Artifact: Par drošu Rīgu civic tool
	4.1 Police Incident Records Analysis
	4.2 Citizen Survey
	4.3 Citizen Survey Analysis
	4.4 Updates and Sharing
	4.5 Web Application

	5 Design Assessment
	5.1 Tool Components
	5.2 Process

	6 Discussion
	6.1 Co-Design for Public Safety
	6.2 Interaction Design for Trust
	6.3 Local Factors Influencing Civic Tool Demonstration
	6.4 Implications for RtD with Public Institutions (RQ2)
	6.5 Limitations and Future Work

	7 Conclusion
	Acknowledgments
	References
	A Co-Design Process Details
	A.1 Framing the Problem, Aligning Stakeholders, and Gathering the Requirements
	A.2 Prototyping and Iteration
	A.3 Validation and Demonstration

	B Citizen Survey Questionnaires
	B.1 Feelings of Insecurity
	B.2 Residents' Cohesion and Disorder in the Neighborhood
	B.3 Perceived Risk of Harm and Trust in police

	C Surveyors' Feedback Questionnaire
	D Design Assessment
	E List of Participants

