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Abstract—Suitable technologies support an effort of citizens to
improve their neighbourhood e.g. by reporting problematic
issues on a public infrastructure. Citizens are able to identify
problematic issues in their environment faster than local
governments because they live in a particular place and they are
interested in the quality of their life. A citizen reporting tool
(CRIsPI) should provide an easy way of reporting problems
(issues), seeing already reported issues and seeing feedback.
Various tools are used in the Czech Republic: phone, e-mail, Web
form, WebGIS, and mobile applications. Case study evaluates
penetration of CRISPI tools in the Czech Republic in July 2018
among municipalities over 1 000 inhabitants. It provides both a
detail view in a form of maps and basic descriptive statistics. E.g.
all municipalities over 50 000 inhabitants provide at least one
CRISPI tool to inhabitants. Several municipalities provide a
combination of more tools. Small municipalities more frequently
provide phone or e-mail communication or a Web form only.

Keywords—citizen reporting; eParticipation; CRIsPI tools;
WebGIS; mobile applications

I. INTRODUCTION

Life in the city is advantageous due to higher possibility to
find a job and higher level of services offered. However, living
in the city environment also brings particular problems as air
pollution, scarcity of housing, traffic congestions or security
issues. In addition to these serious issues, residents also worry
about the quality of the environment in which they live. These
include potholes in roads, broken lights, graffiti on the walls of
houses, and so on. If a citizen wanted to solve any of these
problems in the past, then he had to find out which authority
solves the problem, find the right phone number and call. With
the development of information technology, the range of
options has expanded significantly. Currently, there are
webGIS-based (GIS stands for geographic information
systems, e.g. [18], [20]) or mobile-based (e.g. [13], [37], [46])
tools that enable citizens to easily report problems in their
neighbourhood and then monitor whether their complaints have
been resolved.

These tools, which are part of a vast pool of options for
promoting active participation of citizens, give citizens the
possibility to express their needs (e.g. [25], [50], [53]).
Exploitation of such participation tools can be beneficial for
both sides. Citizens feel more important by influencing the

situation in their neighbourhood and local government has
correct information about what citizens really want. However,
getting to that level means that bureaucratic procedures are
transformed and people on both sides are prepared for that
change.

Although these tools are popular, not only in practice, but
also in the scientific community, this is a relatively new topic,
with no clear terminology. This complicates the search for
publications that could inspire the implementation of new
approaches and methods. Clarification of the citizen reporting
concept thus represents first gap in the contemporary research.
The second gap is represented by too narrow focus of
individual studies. Most of the studies deals with only one
particular tool and explain its functionality or they try to define
some typology of citizen reporting tools. However, no study (to
our knowledge) comprise evaluation of the use of citizen
reporting tools in a larger territory.

This paper has two goals. At first, it brings systematic
literature review to reveal terminology in the citizen reporting
concept and propose unified denomination of this type of
information technology. At second, the case study is presented,
which brings the answer to the question if Czech municipalities
use any citizen reporting tools.

II.  CLARIFICATION OF THE CITIZEN REPORTING CONCEPT

This chapter reveals what terminology is used for the
technology  that helps people to report problems in their
neighbourhood. Systematic literature review was prepared to
obtain most frequent terms in this particular subject matter.
Sources for the review were selected through two portals
collecting high quality research papers (Web of Science and
Scopus) and additional papers were added based on a search
on Google Scholar. Searched phrases were: “citizen reporting
technology”, “citizen reporting application”, “non-emergency
reporting”. All references were saved in Mendeley database
(1152 record). The second step was selection only of those
records related to the local level of a city or municipality (618
records). In the third step, it was necessary to read all abstracts
and select only those that really deal with the chosen type of
technology (216 records). Gathering of full texts of selected
articles was the final step in the collection process. At the end,
we obtained 54 papers, which were reviewed to distil
denominations of the reporting technology.
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Terms used to describe reporting technologies highly
varied, so it would be too lengthy to show them all. Instead,
Table 1 sorts used terms into categories according to the logic
of terms. The first two categories are specific as they are
related to specific domains. Citizen Relationship Management
(CzRM) is a quite broad term, which is derived from well-
known concept of Customer Relationship Management
(CRM). As the CRM is used by business to create and
optimize the relationship with customers, the same applies to
CzRM, which tends to see citizens as customers from the
perspective of government. Although this term covers citizen
reporting systems, it is broader, covering all participation
technologies. This is the key reason why it is not used.

The second category of terms is based on 311 hotline
(phone number), which is central contact point for non-
emergency issues. This term is used mainly in the USA as
there were 311 hotlines implemented in many big cities to
simplify the process of reporting non-emergency incidents.
Table 1 shows that the number of papers in this category is
high. The reason, why we will not use this term, is the context
and territorial specificity of its utilization. Users and
researchers in the rest of the world do not have the experience
with 311 hotline. Therefore, this term is not adequately
descriptive and understandable in our region.

TABLE L.

The other four categories analyse and break down each
term with the intention to find connecting elements. The third
category indicates, which papers used specification of the
problem (issue) in the terminology. In this part, we can find
different names (city issue, urban incident, public
infrastructure defect ...).

The fourth category shows, what types of activities (related
to citizens) appear in papers. In this case, we can see that the
most popular is the phrase “citizen reporting”, followed by
“citizen sourcing” and “citizen participation”.

Some papers view reporting technologies from the point of
view of local government activities and state them in their
terminology, although this approach is not so often (see
category 5).

The last category analyses all terms from the perspective
of technology type. The highest frequency belongs to
“system” followed by “tool” and “application”.

In the quest for the descriptive denomination of studied
technology, we searched in each category to find out the most
representative parts. The technology should solve particular
problem and serve citizens, therefore we included category 3
and 4 into our decision-making process. As the most specific
term, we have selected “public infrastructure” and “issue”
from the category 3 and “citizen reporting” from category 4.

TERMINOLOGY WITHIN THE CITIZEN REPORTING CONCEPT

Category Terms used

Authors

1. General concept

Citizen Relationship Management

[12], [21], [23], [47]

2. Central contact point for non-
emergency issues, mainly in the

USA system(5)

311 systems(11), non-emergency reporting

(6], [7], [8], [9], [10], [21], [28], [30],
[31], [32], [34]. [35]. [36].[43]. [45]. [49]

city issues(2), urban incident(2), public
infrastructure defect(1), maintenance(2), urban

issues(1), civic issues(2), utilities(1), urban
fault(1), pothole(1), daily life issues(1), local

(2], [3], [4], [3), [11], [16], [19], [24],
[27], [29], [37], [46], [47], [50], [51],

6. Technology type

3. Problem solved public service(1) [54], [55]
citizen sourcing(8), urban sensing(5), citizen
reporting(16), requests and complaints(2), citizen | [1], [3], [4], [11], [13], [14], [19], [22],
participation(7), citizen engagement(2), [26], [27], [30], [32], [33],[37],[39],
crowdsourcing(5), tracking(1), social [40], [41], [42], [46], [47], [48], [50],
4. Activity related to citizens reporting(1), we-government(1), feedback(2) [51], [52], [53], [54], [55]
5. Activity related to local response(3), planning(3), communication(3),
government mapping(1), monitoring(2) [51, [15], [27], [29], [44]
9], [10], [12], [18], [19],

(2], [6], [7], [8]. [
[20], [21], [23], [24], [28], [32], [35],

System(18) [42], [45]
(3], [14], [15], [22], [33], [39], [47], [50],
Tool(11) [51], [54], [55]
Application(8) [S], [11], [13], [16], [17], [26], [52], [53]
Solution(3) [37], [44], [46]
Dashboard(1) [48]
Platform(4) [29], [34], [40], [41]
Service(2) [30], [49]
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To make the term pronounceable and memorable, we have
proposed the abbreviation CRIsPI, which stands for Citizen
Reporting of Issues on Public Infrastructure. This type of
technology can be perceived as a system if there are more
channels how to report the issue or as a tool if we speak about
one particular channel for reporting.

III. METHODOLOGY OF CASE STUDY

This paper contains the case study, which is based on the
evaluation of selected Czech cities considering use of CRIsPI
tools. The evaluation was held in July 2018 and it is part of a
longitudinal study.

The Czech Republic is specific in its municipality structure
as it has many small municipalities. Total number of
municipalities is 6244. For the evaluation, there were selected
municipalities with more than 1000 inhabitants, which means
1444 of municipalities.

The process of evaluation had three phases. At first,
students imitated the search of an ordinary citizen who wants to
report some issue on public infrastructure. Examples of issues
were specified as damaged benches, mess, broken pavement,
uncut grass, landfills, potholes, broken lights, or abandoned
vehicle. CRIsPI tools were categorized into the following five
categories:

. Phone

. E-mail

e  Web form

e WebGIS

e  Mobile application (MA)

Additionally, phone, e-mail, and Web form were

summarized in one category, named PEF. The reason is that
these tools are not so advanced and they do not offer so many
functions in comparison to WebGIS and mobile applications.

In the second phase, one researcher checked correctness of
all collected data. In the third phase, data were analysed with
the use of the descriptive statistics and spatial analysis, namely
median centre and directional distribution. Additionally, they
were visualized in a form of maps.

Each municipality may have one or more different CRIsPI
tools implemented. This fact led to 7 possible combinations of
the tools (no tool implemented is the 8" possibility). The
possible combinations are visualized by a map.

Excel 2016 and ArcGIS Desktop 10.5.1 were used to
process data and visualize results.

IV. RESULTS

The descriptive statistics provides the first overview of
penetration of CRISPI tools among the 1444 municipalities
with more than 1 000 inhabitants in the Czech Republic. Maps
provide a spatial view on the penetration of the tools.

A. Descriptive statistics of gathered data

The first view (se Fig. 1) shows municipalities categorized
by their size (number of inhabitants) and structure of used
CRISPI tools. It reveals that all municipalities above 50 001
inhabitants provide at least one CRIsPI tool, whereas small
cities mostly use no CRIsPI tool. If they do, it is mostly phone
or electronic form. Therefore, we can summarize that the use of
CRIsPI tools and their variety is dependent on the size of the
municipality.

Penetration of CRIsPI tools according to
municipality size
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Figure 1. Penetration of CRIsPI tools in the Czech Republic in municipalities
over 1 000 inhabitants (source: own)

Fig. 2 provides more detailed overview, showing particular
tools and number of municipalities using them. Municipalities
are structured according to their size (number of inhabitants).
Due to the municipality structure (many small cities), the
highest number of PEF is within smallest cities even if most
small cities does not have any CRIsPI tool.
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Figure 2. Detailed view on penetration of particular CRIsPI tools in the Czech
Republic in municipalities over 1 000 inhabitants (source: own)

Next, penetration of WebGIS and mobile applications is
evaluated at the regional level (see Fig. 3). The results show a
percentage share of municipalities with these tools
implemented in each region.
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Penetration of webGIS and mobile CRIsPI tools
at regional level
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Figure 3. Penetration of WebGIS and mobile applications in the particular

regions in the Czech Republic in municipalities over 1 000 inhabitants
(source: own)

B.  Spatial analysis and visualization of gathered data

Median centre and directional distribution are used to
analyse data from the spatial point of view. Median centre is a
measure of the central tendency. It calculate the location that
minimizes overall Euclidean distance to all features.
Directional distribution calculate standard deviational ellipses
to describe central tendency, dispersion, and directional trends.

Thematic chorochromatic (qualitative area maps) and
choropleth maps are used to visualize data and results. Both
nominal (types of CRIsPI tools) and ordinal (number of
inhabitants, distance from the regional capital) scales of
mapping are used.

Fig. 4 visualizes penetration of the CRIsPI tools over the
Czech Republic. It distinguishes between mobile applications
and WebGIS on one side and PEF on the other side.
Additionally, it provides median of the Czech Republic and
median of distribution of mobile applications and WebGIS,
which gives us the overview of the concentration of tools in the
given territory. The situation is highlighted by the use of
ellipses depicting the density.

[ Mobile appl., WebGIS (134 municip.) A Median mobile appl.
Phone, e-mail, Web form (195 municip.) A  Median WebGIS

Nothing (1 115 municip.) A Median CR

PENETRATION OF CRIsPI TOOLS IN THE CZECH REPUBLIC
in July 2018

50 100 km Jitka KOMARKOVA
] Pardubica, 2018

Figure 4. Penetration of CRIsPI tools in the Czech Republic in municipalities over 1 000 inhabitants (source: own)
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DETAILED PENETRATION OF CRIsPI TOOLS IN THE CZECH REPUBLIC
in July 2018
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Figure 5. Detailed view on penetration of CRISPI tools in the Czech Republic in municipalities over 1 000 inhabitants (source: own)

PENETRATION OF CRIsPI TOOLS AND DISTANCE FROM REGIONAL CAPITALS IN THE CZECH REPUBLIC
in July 2018
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Figure 6. Penetration of CRIsPI tools and distance of municipalities from the particular regional capitals (source: own)
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Fig. 5 provides more detailed overview of particular
CRIsPI tools implementation, as well as utilization of their
combinations. Fig. 6 provides information about a distance of
municipalities from their particular regional capitals and
implemented CRIsPI tools to see whether regional capitals play
arole of centres disseminating new approaches from the spatial
point of view. Whereas the number of citizens is highly
influencing factor of CRISPI use, the influence of regional
capitals was not approved. Only some regional capitals
provided CRIsPI tools for other cities, which were mostly
neighbouring municipalities.

CONCLUSION

Participation of citizens in public deals at a local level is
highly supported today. Citizens can identify problems in their
neighbourhood faster than a local government. Citizens may
want to report this kind of a problematic issue because it
decreases quality of their environment and life.

Local governments have started to provide tools for citizen
reporting of issues on public infrastructure (CRIsPI). The aim
is to provide easy-to-use tool. Various tools are used including
phone calls, e-mails, and Web forms. WebGIS and mobile
applications represent more advanced tools, which, among
others, ease description of location of the reported issue.
Additionally, mobile applications can ease and fasten
submission of photos taken at the site of the reported problem.

The first analyses of data show that larger cities provide
CRISPI tools more often. All municipalities over 50 000
inhabitants provide a CRIsPI tool. Directional distribution
shows that WebGIS applications are more often implemented
in Moravia, mobile applications in Bohemia. Small
municipalities (1 000 — 5 000 inhabitants) use phone, e-mail, or
Web form more frequently than larger municipalities.

For the future, more detailed data analyses are planned.
Comparison with data collected in 2019 will reveal changes in
the structure of CRISPI tools in the Czech Republic, if there are
any. A study comparing situation in the Czech Republic,
Hungary, Poland, and Slovak Republic is planned as the next
step.
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