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Abstract. During the COVID-19 pandemic, open government data (OGD) was often used as a valuable crisis management
resource. Unfortunately, there is limited research that explores how OGD can be used during times of crisis as a crisis management
tool. To ensure that OGD can be used effectively in future crises, there is a need to understand how it may be used and what
benefits its usage may bring. This paper brings new insight into this topic by conducting a comparative exploratory case study of
three Central and Eastern European (CEE) countries – Czech Republic, Estonia and Latvia, where OGD was used at different
levels to help manage different aspects of the COVID-19 pandemic. As a result of this research, three contributions are made: (1) it
integrates OGD into previous crisis management literature, offering new and initial conceptual propositions; (2) it demonstrates
how OGD enables the co-creation of new services that create public value during times of crisis; and (3) it provides empirical
examples of OGD-driven co-created services.
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1. Introduction

There is a growing body of research on the topic of open government data (OGD) and research has
explored how the usage of OGD may bring about numerous benefits (Janssen et al., 2012; Kucera &
Chlapek, 2014; Safarov et al., 2017; Ubaldi, 2013). One benefit that is often discussed in relation to
OGD is its ability to drive data-driven innovation and the development of new services (Janssen et al.,
2012; Jetzek et al., 2014). For example, research has shown that OGD can drive and enable new digital
co-creation processes for digital public service development, which ultimately have the potential to create
public value (Khayyat & Bannister, 2017; McBride et al., 2019). While there are numerous approaches
to conceptualizing and understanding co-creation, in this paper, co-creation is understood as “a process
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through which two or more public and private actors solve a shared problem, challenge, or task through a
constructive exchange of different kinds of knowledge, resources, competences, and ideas that enhance
the production of public value” (Torfing et al., 2019, p. 55). Unfortunately, research that empirically
examines the OGD-driven co-creation process is still rather limited, providing a clear opportunity and
need for research.

It is from this need for research that this paper emerged. It offers new understanding into how OGD
enables and drives the co-creation of new services and, in the process, creates public value within the
context of a crisis – specifically the COVID-19 pandemic. The research started from several observations:
in previous crises (such as floods and forest fires) OGD had seen use (Azevedo et al., 2015; de Mendonça
et al., 2015; Shidik & Ashari, 2014), that during the COVID-19 pandemic OGD was being released in
large amounts, and COVID-19 related OGD were being reused consistently. During the earliest stages
of the pandemic research was conducted that explored the adoption and implementation of data-driven
innovations and services during the COVID-19 pandemic (Brem et al., 2021; Dahlke et al., 2021; Grinin
et al., 2021; Sampaio et al., 2022; Nikiforova, 2020, 2021; Alamo et al., 2020; Maione et al., 2021; Khan,
2021), but this research often focused only on new services, datasets released, or the potential value that
has been created from these services. Research that explored the role that OGD specifically played in the
crisis management process was missing.

While there are several different understandings of a crisis, for example both a political scandal or
a natural disaster could be considered a crisis, this paper is concerned primarily with crises that have
a potential to directly and negatively impact large number of individuals; this would include natural
disasters, conflicts, or – like COVID-19 – public health crises. The common factors for these crises being
that there is a large divergence from normal operating conditions, there is risk to wellbeing, and that these
risks must be managed quickly and, often, with only limited information available. In such a situation,
OGD may play an important role by aiding in the creation, collection, and dissemination of information,
thus creating new opportunities for service co-creation, potentially aiding in the management of a crisis.

To generate new insight into how OGD was used during the COVID-19 pandemic as a crisis manage-
ment tool a comparative exploratory case study was conducted, focusing on three Central and Eastern
European (CEE) countries: Czech Republic, Estonia, and Latvia. The CEE region is united by a shared
history, traditionally lower levels of administrative capacity, and the relative newness of their public
administrations (Bouckaert et al., 2011; Randma-liiv & Drechsler, 2017). Within this context, technology
is often embraced to subsidize missing capacities, unsurprisingly, many CEE countries are viewed as
leaders when it comes to the use of digital technologies by the public sector (Randma-Liiv & Drechsler,
2017). In the case of the selected countries for this research, all three belong to the very high e-government
development index grouping in the United Nation’s e-Government Development Index.1 Taken in totality
this provides an ideal context for exploring how OGD could be used during a crisis – states that are
already used to using digital technologies in their administrations, often to overcome strategic shortages
or skill gaps in their administrations, which may provide incentives for administrations to engage in
co-creation.

With the cases selected, two primary research questions were formulated and used to drive the study:

RQ1: What is the role of OGD in crisis management?
RQ2: How does OGD influence the co-creation of services that assist in crisis management?

1Survey available from: https://desapublications.un.org/sites/default/files/publications/2022-09/Web%20version%20E-Gover
nment%202022.pdf (last accessed 28 January, 2023).
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Fig. 1. Crisis management process (Pearson & Clair, 1998).

In conducting the research to answer these questions, three clear contributions emerged. First, this paper
provides new insight into the role that OGD may play during times of crisis and offers initial conceptual
propositions about the role of OGD in the crisis management process. As a second contribution, this
paper provides new empirical exploration into how OGD drives the co-creation of new services. Third,
the paper empirically demonstrates the potential that OGD has when it is released and used. Ultimately,
this paper aims to be of use both to practitioners who may be directly involved in the management of a
crisis or in the management of an OGD initiative, for academics interested in studying the impacts of
OGD or crisis management, and also for citizens to see how they can play an active role in co-creation
processes and thereby create value.

2. Background literature

2.1. Crisis management

A crisis can be defined as “a serious threat to the basic structures or the fundamental values and
norms of a social system, which under time pressure and highly uncertain circumstances – necessitates
making critical decisions” (Rosenthal et al., 1989, cited in Rosenthal & Kouzmin, 1997, p. 280). Crisis
management can be further understood as “the processes by which an organization deals with a crisis
before, during, and after it has occurred” (Christensen et al., 2016, p. 888).

A crisis is a strenuous time for any public administration, as they often have “prepared neither
themselves nor the public for appropriate responses once tragedy strikes” (Rosenthal & Kouzmin, 1997).
Additionally, bureaucratic institutions that are slow by design are now required to work in an increasingly
adaptive way (Janssen & van der Voort, 2020) with time-sensitive and critical decisions needing to
be made – often without discussion. This forces institutions and administrators into the realm of the
unknown, where laws, regulations, and standard procedures are no longer valid (Boin & Lodge, 2016). In
these situations, it could be said that crisis management would be better handled by organizations that are
able to be more adaptive or flexible with their arrangements (Boin & McConnell, 2007; Comfort, 2007).
One way that has been highlighted in the literature to improve adaptability and flexibility is through
the adoption and usage of digital technologies, particularly those that allow for data and information
to be gathered, analysed, and utilized by decision makers (Comfort, 1993; Moynihan, 2008; Pan et al.,
2008). If true, then one key component to any crisis management strategy must involve clear processes
for obtaining, releasing, and using data and information.

When looking at the actual process of managing a crisis there are several ways it may be conceptualized.
For example, in the context of the COVID-19 pandemic, Zheng et al. (2021) draw on Fink’s crisis lifecycle
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model that includes four stages: (1) prodromal, (2) acute, (3) chronic, and (4) resolution, which maps out
the entire crisis process from start to resolution. That model is based, at least in part, on research from
Pearson and Clair (1998) that conceptualized the crisis management process that integrates viewpoints
from “psychological, social-political, and technological-structural perspectives” (p. 59). For Pearson and
Clair (1998), the crisis management process (shown below in Fig. 1) is influenced by the environmental
context and administrative crisis preparations, and consists of the planned responses to a crisis as well as
the individual and collective reactions to a crisis. For this paper, the model proposed by Pearson and Clair
(1998) was selected as the basis for understanding the crisis management process. How this model relates
to OGD and co-creation is further explicated in the following section.

2.2. OGD, OGD-driven co-created services, and COVID-19

2.2.1. OGD and the COVID-19 pandemic
OGD is data provided by a government, under a reusable license, in human- and machine-readable

format, released without discrimination or cost to the public (Ubaldi, 2013). Research dealing with OGD
has often found that there are many benefits associated with the use and release of OGD, such as economic
benefits, transparency, accountability, innovation, etc. (Hansen & Schrøder, 2019; Janssen et al., 2012).
However, as Janssen et al. (2012) have highlighted, in order for OGD to actually create some value or
benefit, something must be done with it. During the COVID-19 pandemic OGD was used. It created
value.

One of the most comprehensive reviews on the use of OGD during the COVID-19 pandemic emerged
from a cooperation between TheGovLab and the OECD, which released a report titled “Open Data
in action. Initiatives during the initial stage of the COVID-19 pandemic”. That report argued that the
COVID-19 pandemic “increased the demand for access to timely, relevant, and quality data” and that
“during the initial stage of the COVID-19 pandemic, many governments were active in promoting OGD,
both in terms of releasing data and re-using them to build different types of data products” (Gonzalez-
Zapata et al., 2021). The studied applications and services built on top of OGD were, primarily, focused
specifically on the public health aspects of the pandemic and were primarily citizen focused and oriented
towards providing updates and situational awareness (Gonzalez-Zapata et al., 2021). Though many
of these services were being supported, built, and maintained by governmental organizations, many
non-governmental stakeholders also played an active role. An interesting example of this early in the
pandemic was seen in Italy (Fig. 2), when an OGD user remarked on 10 March 2020 that the government
had made data available, numerous developers were already contributing, and that it was something
previously unseen at such a scale.

Similarly, academic organizations also began to quickly collect, gather, clean, and provide new insight
based on OGD from around the world. For example, the University of Oxford launched a Government
Response Tracker, Johns Hopkins University quickly created a map to easily visualize the spread of
COVID-19 around the world, and journalist organizations such as the Financial Times and the New York
Times used OGD to conduct statistical analyses and provide daily updates to concerned readers about
COVID-19. OGD was being released, OGD was being used, services were being co-created from OGD,
and OGD was creating value at a global scale.

2.2.2. OGD-driven co-created services
One clear way that value can be created from OGD is through the development of new services, and

this is especially the case when services are co-created. There is increasing research focusing precisely
on services of this nature – OGD-driven co-created services (Jarke, 2019; Khayyat & Bannister, 2017;
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Fig. 2. Tweet showing interest in OGD and co-creation at earliest stages of the pandemic. Source: https://twitter.com/Zizzamia/
status/1237258789973188608.

Fig. 3. OGD-driven co-created public service system. Source: (McBride et al., 2017).

McBride, Aavik et al., 2019; Mergel et al., 2018). An OGD-driven co-created service may be defined as
a service that is “producing public value, that rely on OGD, and have been developed by stakeholders
from different groups coming together in a co-creative process” (McBride, Aavik et al., 2019). The
OGD-driven co-creation process can be conceptualized within a broader ecosystem (Dawes et al., 2016;
Harrison et al., 2012), that consists of the ICT tools used to build the service, the data, the co-creator(s),
and the environmental factors that influence this ecosystem (McBride, Toots, et al., 2019).

OGD is often viewed from an ecosystem perspective, with Dawes et al. (2016) clearly outlining
the dynamics that exist within such an ecosystem. In this paper, the focus is on the OGD co-creation
ecosystem, rather than OGD more broadly, and is shown above as Fig. 3. This ecosystem model was
developed as part of an international research project, developed iteratively, and empirically tested and
validated with several cases (McBride et al., 2017). The figure shows that the co-creation process requires
a co-creation system that consists of ICT tools and a group of stakeholders who will perform the co-
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Fig. 4. Open government data driven co-creation during crises. Source: Authors, extended from (Pearson & Clair, 1998).

creation, is influenced by organizational beliefs, regulations, funding, and previous experience, and that
by “co-creating” a new OGD-driven public service it is possible to create value from OGD.

2.3. Summary and initial conceptual propositions

Reflecting on the existing knowledge and relevant background research a clear line of argumentation
begins to emerge. First, crises are hard. To overcome these challenges organizations must have data for
the decisions they need to make, and they must have the capacity to make decisions based on this data. As
demonstrated during the COVID-19 pandemic, OGD can play an important role in the crisis management
process. However, for the future, this process must be better understood, institutionalized, and strategized
as it is likely the case that OGD may be used as a tool to better navigate future crises.

Starting with the process outlined in Fig. 1, it is possible to identify two concrete areas where OGD
and co-creation with OGD occur in the crisis management process – in the stakeholder responses and in
the planned/unplanned responses. When a crisis occurs, individual and collective reactions are triggered
(the co-creation of new services would fall under this dynamic) additionally there are the planned and
ad hoc responses (the release of OGD would fall under this dynamic). Thus, the model can be extended
within the context of OGD as shown above in Fig. 4.

The effect that OGD will have on the crisis management process will also likely be influenced by
the environmental context, for example, does the organization have experience with releasing OGD or
co-creation?

Based on this initial overview of the literature, and in attempting to synthesize the initial insight from
the theoretical and contextual background, several themes and arguments can be identified:

– first, the literature argues that OGD can help governments respond to crises by decreasing barriers
for information exchange and increasing the rate and span of information exchange (Comfort, 1993;
Moynihan, 2008; Pan et al., 2008);

– second, the availability of OGD during crises may drive the development of new ecosystems that
focus on the co-creation of OGD-driven services (Toots et al., 2017), especially during times of
crisis;

– third, in this newly created ecosystem, stakeholders will naturally emerge to engage in OGD co-
creation together with the government to help manage a crisis (Scognamiglio et al., 2022);
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– fourth, during a time of crisis, these services are likely initiated by the release of OGD from the
public sector, driven and developed by non-governmental stakeholders, and likely focused externally
towards information dissemination (Gonzalez-Zapata et al., 2021).

These arguments will form the basic framework for analyzing the cases conducted for this research
and it is through this discussion and exploration that the research questions may be answered so that the
paper’s contributions may emerge.

3. Methodology

For this research, a holistic comparative exploratory case study approach was used (Yin, 2018).
Exploratory case studies are especially useful when there is a need to develop new hypotheses and propo-
sitions, particularly when the issue of study is a contemporary issue with limited empirical information
available (Eisenhardt, 1989; Yin, 2018, Chopard & Przybylski, 2021). In this paper the unit of analysis is
the usage of OGD during COVID-19 pandemic, not each individual application or solution. Rather, this
paper is concerned with the overall ecosystem and process within each country (Czech Republic, Estonia,
and Latvia).

While the case selection was justified and discussed previously, it must be highlighted that in the case of
both Estonia and Latvia authors of this research had direct involvement with the country’s OGD initiatives
surrounding the COVID-19 pandemic. While this does raise potential issues for the objectivity of the
research, it is also well established that having direct insight and observation of the object of study offers
important insight that may not otherwise be available to the scholarly community (Yin, 2018). To prevent
any potential for bias numerous sources of empirical evidence were used to triangulate the findings.
Furthermore, during the data analysis for each case the data was reviewed individually by each of the
authors and the conclusions drawn compared to further improve objectivity in the analysis of the results.

The data utilized included: the OGD provided related to COVID-19 within each respective country,
physical artifacts (the OGD-driven co-created services and applications built during the pandemic),
government documents, press releases, statistical reports, news articles, participant involvement and
direct observations. Data were collected and archived over the more than two-year duration of this study
(March 2020 to September 2022). To analyze the data, several approaches were used. For the physical
artefacts and the OGD released particular attention was paid to what data were being released, the size
of the data, number of datasets available on the portal, the datasets being used by the application, the
contributors to the application (for example, by monitoring public GitHub pages), and the usage of the
application. Textual data, e.g., news articles and press releases, were analyzed for mentions of either
OGD or the co-created applications. By analyzing data in this way, it is possible to construct a timeline of
the pandemic and its management, including key events such as political and policy changes as well as
releases of OGD or the launch of a new co-created application.

4. Case overview

4.1. Czech republic

4.1.1. Availability of data
Data related to the COVID-19 pandemic are primarily collected by the Institute of Health Information

and Statistics of the Czech Republic and regional hygiene stations. The datasets related to the COVID-19
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pandemic are then published by the Ministry of Health of the Czech Republic through the OGD portal. In
addition to this main portal, OGD related to COVID-19, and services built on top of these data, can be
found in portals at different levels of government – for example, at the municipal level. Though actual
OGD does exist in these portals, many other relevant datasets related to COVID-19 required permission
to access. The datasets that were released for reuse and, therefore available openly for co-creation, were
those describing characteristics related to epidemiology, hospital-based care, and vaccination (Komenda
et al., 2022). Due to the access restrictions set on several datasets, most services built in the Czech
Republic that relied on OGD (and additional restricted datasets) were developed by public authorities or
academics, limiting the potential opportunities for widespread co-creation.

4.1.2. Developed solutions
The development of OGD solutions relevant for crisis management in the COVID-19 era can be

described in the context of two phases. The first one is bounded by the time when first positive cases were
identified and the second during the time when the vaccination process had begun. At the beginning of the
pandemic, the government created an interactive web-based application that summarized the important
information in the form of maps and charts. This service included an option to download the relevant
datasets as OGD (Komenda et al., 2020). However, as OGD available for download were limited only to
selected administrative levels, there were no significant OGD-based services developed at the start of the
COVID-19 pandemic.

The official web-based application is called Onemocnění aktuálně and was developed and launched in
March 2020. This service provides the official numbers including basic overview, vaccinations, cumulative
reports, etc. Open datasets are available for each category of numbers as well as widgets for websites.
Thus, these statistics are reused in both these forms by other websites, such as news sites (seznam.cz,
aktualne.cz), to provide the value as a trustworthy source of information for the public and media.

The second phase was represented by solutions that reuse OGD about vaccination. Many of these
services were created as the government’s solution for displaying vaccination-related statistics was
not well developed. One of the most widely used services was developed within the OpenDataLab
project and was launched in January 2021, providing important information related to vaccinations.
The website provided data and displayed the statistics of the vaccination points including average time
between registration and booking of a specific date, types of COVID-19 vaccines available, etc. Various
dashboards were also developed by the Central Bohemian Region, which visualizes the numbers of
citizens’ registrations in the central reservation system and the number of people who already have
a vaccination date. The Smart data portal of Prague and Data portal of Brno also enable access to
visualizations about COVID-19 via their platforms.

4.1.3. Case summary
Looking at the release of OGD in the Czech Republic, and the development of OGD-based solutions,

within the context of the COVID-19 pandemic it is possible to identify some interesting occurrences.
First, the Czech government made the conscious decision not to release many datasets in an open format
due to the desire to limit the potential of misinterpretation of the statistics. This shows that there may be
some reluctance amongst governmental stakeholders to open the crisis management process. Second,
when it comes to OGD-based and co-created solutions, many services were only created after initial
governmental efforts failed (e.g., related to vaccination statistical visualization). This seems to imply that
OGD and the co-creation of services may be more likely to occur in the absence or poor performance of a
government-backed solution.
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4.2. Estonia

4.2.1. Availability of data
At the beginning of the COVID-19 pandemic in Estonia there was a clear interest from numerous

stakeholder groups in helping the public sector manage the crisis. However, as described in the newspaper
article “Scientists and Experts are not able to help the country with the coronavirus crisis as they will not
provide us with data” (Laine et al., 2020), the Estonian government was not providing data. This was
somewhat surprising due to Estonia’s image as a leader in digital government (Kalvet, 2012; McBride,
2021). When data did start to be released, they were only available in the press releases from Terviseamet
(Estonian Health Board). This triggered interested stakeholder groups such as academics and NGOs
(non-governmental organizations) to crowdsource a database of statistics, which were subsequently
transformed into graphs and visualizations. Eventually the government began to make data available as
an Excel file on the national OGD portal, though this was improved further when the Ministry of Social
Affairs’ information technology unit created an API for COVID-19 related statistical information.2 These
data are directly generated from the Estonian e-Health information system and updated daily. Data are
available across numerous dimensions such as hospitalizations, total tests, test results, vaccinations, and
these dimensions could be further viewed by age groups, time, location, and gender.

4.2.2. Developed solutions
In Estonia there are three primary examples related to the use of OGD for the management of the

COVID-19 pandemic. The first is known as Koroonakaart.ee and is a data visualization platform that was
developed as part of the Hack the Crisis hackathon that was organized early on during the start of the
emergency situation in Estonia. This dashboard was developed initially by a group of citizens who wanted
to help provide insight into the spread of the virus in Estonia but was eventually brought underneath the
organization of Open Knowledge Estonia, an NGO. This service was used by the government, promoted
by the prime minister and other key crisis managers, and utilized by all major press outlets. Though
this service was popular with the government and citizens at the beginning of the pandemic, the Health
Board eventually developed their own solution (closed source, using Tableau, but relying on OGD) which
became more widely used. At its peak in March of 2020 koroonakaart.ee recorded a maximum of 50,000
unique daily users, by September of 2022 it was less than 200.

A second example of how OGD was used to co-create and develop solutions comes from the University
of Tartu. Researchers at the University created many applications under the domain koroona.ut.ee. Several
different visualizations were developed by researchers, utilizing OGD, and done with the intention of
helping decision makers. These developments, and the research accompanying it, were funded by private
donations from members of the Estonian public. Though the tools have not been as used by the public as
koroonakaart.ee, they still strongly demonstrate how different stakeholders can come together to develop
new OGD-driven services and were well funded by individual donators.

The final example of how OGD was used to assist in the management of the COVID-19 pandemic in
Estonia is related to the work of the Estonian science council,3 but particularly the work of statistician
Krista Fischer. To help give decision makers a more comprehensive and scientific-based overview of the

2The data and their description may be accessed here: https://opendata.digilugu.ee/docs/#/en/readme (last accessed, 28 January,
2023).

3The Estonian scientific council was gathered by the Minister of Social Affairs, Tanel Kiik, and included a number of scientists
knowledgeable on epidemiology and public health. Together they worked together to analyze the current state of the pandemic in
Estonia and provide science-based insight and evidence to the minister to better guide decisions at the governmental level.
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pandemic in Estonia, several visualizations and statistical analyses were prepared.4 Such visualizations
utilized and relied on OGD and provided critical input to decision makers. However, due to the relevance
and importance of such information, these graphics and the analysis of the scientific council were highly
utilized and sought after by the press to better articulate to the public what the country could expect in the
future from the pandemic.

4.2.3. Case summary
From these examples it can be seen that in Estonia there was a demand for OGD from the beginning of

the pandemic. However, it is also possible to see that, when it comes to releasing data during a crisis, it is
of paramount importance that it is of high quality and reliable. If there is a crisis, and OGD is released,
and it is accurate it will be possible for new solutions to be co-created that assist in the crisis management
process.

Looking back to the beginning of the pandemic and the relevant created solutions, over time interest
and interaction with the developed tools faded. There are several mechanisms that likely influence this.
First, the government made a conscious decision to stop releasing COVID-19 data in an open format
daily and switched to a longer release schedule. Additionally, there was an accompanying decrease in
interest in accessing the created solutions and data as the influence of the pandemic on everyday life
began to decrease. Finally, most developed services were the primary responsibility of a few volunteers
and, when interest began to fade in the services, the motivation to maintain them decreased. Interestingly,
as observed in the Czech Republic, the absence of governmental solutions gave rise to a data visualization
service, but, when the government service became available, the co-created solution diminished in use.
This seems to further imply the importance of governmental involvement, as well as how the absence of a
governmental solution can “activate” stakeholders to create new OGD-driven services.

4.3. Latvia

4.3.1. Availability of data
The Latvian Open Data Portal provides six datasets related to COVID-19, five of them are focused

on the situation only in Latvia and one provides data on the number of cases in other countries. These
datasets are provided by two data publishers: the Center for Disease Prevention and Control and the
National Health Service of the Republic of Latvia.

All datasets are provided in a machine-readable format under CC0 license5 Regarding the timeliness of
the data, the first datasets were published with a delay of one month, with improved results for vaccination
data opened in a week after vaccination began. However, both results of the COVID-19 related OGD
release are relatively good compared to other countries (Nikiforova, 2020, 2021).

In 2021, Latvia-related datasets were updated daily, while the dataset that covered other countries was
updated weekly. However, with time, maintenance of some of these datasets was paused.

As with many other countries, the provision of COVID-19 open data has also increased the popularity
of Latvia’s open data portal, where the relevant datasets have quickly become the most popular datasets
on the portal in 2021. In 2022, however, their popularity decreased and only one COVID-19 dataset
ranked as the 2nd most popular dataset on the portal, while the next most popular COVID-19 datasets
ranked as 12th and 15th.

4These can be viewed here: http://www-1.ms.ut.ee/krista/covid/covid_pildid.html.
5CC0 licenses are often used for sharing OGD, for more information on these licenses see: https://creativecommons.org/share-

your-work/public-domain/cc0/ (last accessed 28 January, 2023).
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4.3.2. Developed solutions
In Latvia, there are several examples related to the use of OGD for the management of the COVID-19

pandemic.
The first example, which gained international popularity, and is also the only solution mentioned by

the Latvian open data portal, is the “Apturi Covid” (“Stop Covid”) contact tracing application.6 This
application was released at the end of May 2020 for both Android and iOS. The app lets the user know
if there was a contact with a positive COVID-19 patient, when their device also had the app installed.
Although it is not a fully OGD-based application, it utilizes them – connects to the OGD portal on a daily
basis and retrieves the most up-to-date data to be provided to app users. Thus, OGD are mainly used as
supplementary data (secondary data) that are informative in nature.

Another example of an OGD-based service related to the crisis in Latvia is a fully open data-based
solution that provides an interactive dashboard for COVID-19 statistics.7 This data visualization service
was one of the first in the country and is an example of a co-created service that was driven primarily
by citizens/open data enthusiasts as well as academia. This service allowed users to manipulate data in
numerous dimensions. Compared to other visualizations created in 2020, this website allows users to gain
an insight in (almost) real-time, i.e., data are retrieved from the Latvian open data portal. Its support was
discontinued in 2023.

A third example is the informative page on the spread of COVID-19 in Latvia, which has been developed
and maintained by the State Chancellery8 with the support and involvement of other governmental
stakeholders (Center for Disease Prevention and Control, Ministry of Health, Cabinet of Ministers), which
at the beginning were also supported by the public. This page visualized and provided daily updated OGD
on COVID-19 in the country. A similar visualization was launched with the reference to vaccination,
however, while it is still online, it does not reflect on the current state of affairs since the data supply was
discontinued by September 2022. In addition to the above, there was also a visualization service showing
the 14-day cumulative incidence of COVID-19 in municipalities,9 but it is no longer active.

4.3.3. Case summary
Throughout the duration of the pandemic in Latvia it can be said that there have been initial efforts to

make OGD available related to the COVID-19 pandemic. There are also additional examples of how such
data have been used by both governmental and non-governmental stakeholders, including some examples
with the reference to the open data journalism.10 Furthermore, there are clear examples of services that
have been co-created. However, it does not appear to be the case that, in Latvia, the government has placed
a strong emphasis on engaging in co-creation of OGD-based services. Even more, one of the reasons
mentioned during the debates on discontinuation of OGD hackathons for younger people representing
Generation Z, was related to the fact that it was assumed that they will be purely COVID-19 related with
the high prevalence of dashboards and visualizations. At the same time, when these hackathons were
organized, only a few solutions were devoted to it, although some of them were relatively advanced.
This, however, demonstrates the value of open data and potential of younger minds as digital natives,
but, on the other hand, surprisingly low interest in using OGD in co-creating solutions valuable for
pandemic combating (Nikiforova, 2022). All in all, while some services have been created, their level of
development and actual impact appear to be minimal.

6https://github.com/ct-report/LV, https://apturicovid.lv/.
7Available from: https://covid19-visualisation.herokuapp.com/.
8https://covid19.gov.lv/en/node/16387.
9https://spkc.maps.arcgis.com/apps/dashboards/4469c1fb01ed43cea6f20743ee7d5939.
10https://www.tvnet.lv/7101369/gandriz-puse-pirmdien-atklato-covid-19-gadijumu-registreti-riga.
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5. Discussion

This paper began by arguing that OGD was likely able to play a role in the management of crises by
enabling opportunities for OGD-driven service co-creation. However, the process in which OGD could
be used in the crisis management process was not yet well defined in the literature. This paper remedies
this gap by conducting an exploratory and comparative case study into the topic and, because of this
exploration, it has been possible to generate new insight and knowledge. As a starting point for this
analysis, Table 1 has been prepared, which lists the services identified during this study, the stakeholders
involved, and whether the service continued to function throughout the duration of the study. The included
services only represent services that were co-created during the pandemic, and those that utilized OGD,
while every attempt has been made to be as comprehensive as possible, it is always possible that other
services exist that meet both requirements and were not included.11

To better structure the discussion and the analysis of the cases, the four arguments offered in the
background section of this paper are used and presented in the following paragraphs.

The first argument emerging from the literature was that OGD could help governments respond to
crises by decreasing barriers for data and information exchange as well as increasing the rate and span of
information exchange. Based on this research, there does appear to be support for this argument. In all
countries usage of the OGD portal saw clear increases when COVID-19 data were made available and the
related datasets also saw large amounts of interaction (e.g., in numbers of downloads). In all countries
studied again there were demonstrable examples of how stakeholders outside of the government utilized
OGD in some form to either generate models for decision makers or to disseminate information. Thus, it
does appear to be the case that OGD does play an important role in enabling new forms of information
dissemination during a crisis.

The second argument emerging from the literature was that the availability of OGD during a crisis may
drive the development of new ecosystems that focus on the co-creation of OGD-driven services. This
finding appears to be only supported in part, and with an important caveat.

For an OGD-driven co-created ecosystem to be sustainable, continual government support and in-
volvement is important.

While, in theory, governmental organizations do not need to play an active role in the co-creation of
new OGD-driven services, their support does appear to be critical in maintaining these ecosystems over
time. As seen in Table 1, in a clear majority of services studies government was a key or participating
stakeholder. This has been seen in previous research as well, where research has shown that “government-
led initiatives tend to survive longer than citizen-led initiatives after controlling for multiple mediating
factors” (Cingolani, 2021). This observation was also seen in the studied cases. In Estonia, for example,
there was a large amount of support from the government at the beginning for co-created solutions, once
this support disappeared the usage and maintenance of the co-created systems declined. Similarly, in
Latvia and Czech Republic, where governmental support was minimal from the beginning for co-created
applications, the impact and quality of the solutions tended to be lower. This also seems to highlight the
temporal component for both OGD co-creation ecosystems and public value during crises where, at the
earliest stages of a crisis, there is a higher level of co-creation and support, it has a plateau, and then
begins to decline over time as the crisis resolves and support for the ecosystem begins to dwindle.

11As OGD licenses do not necessarily require users mention the usage of OGD, it may be possible that services were
created, that these services use OGD, but these services do not declare this usage. This can add additional complication to
comprehensively studying services or value generated from OGD.
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The third argument emerging from the literature was that in OGD co-creation ecosystems, stakeholders
will naturally emerge to co-create new solutions together with the government to aid in the crisis
management process. In all three studied cases there were clear examples of how the release of OGD
activated interested stakeholders to start co-creating OGD-based solutions together in partnership with
the government. Thus, there does appear to be some support for the idea that in a crisis, when OGD
is released, co-creation can naturally emerge between stakeholders. However, in all three cases, the
actual number of people working on such solutions was low, and those involved are those who have
either previous experience with OGD, or those who are already directly involved somehow with crisis
management via their occupation. Thus, the success of a given OGD co-creation ecosystem seems to be
additionally highly dependent on the presence of individual motivated actors with a higher level of digital
skills and competences, particularly those that enable them to effectively work with OGD.

The final argument emerging from the literature was that during a crisis co-created services were likely
to be built on top of OGD, driven and developed by non-governmental stakeholders, and likely focused
externally on information dissemination. In all three countries studied during this research support was
seen for this proposition. However, it is also the case that the government was often playing an active
role in the provision of OGD, and the non-governmental stakeholders were more involved with the
design and development of the service. This finding seems to hint that it may be the case that certain
stakeholders have certain proclivities towards specific roles in the co-creation process. When looking at
the actual nature of the services themselves, in the studied countries, most services studied were focused
on information dissemination, for example dashboards. Thus, this argument may potentially be reframed
as follows: during a crisis governmental and non-governmental stakeholders will engage in co-creation,
enabled by OGD, and that the OGD-driven co-created services will primarily focus on information
dissemination and visualization contributing to the understandability of the data/information.

Drawing on the above findings, it is possible to answer the primary research questions of the paper.
The first question asked what is the role of OGD in crisis management. It can be said that OGD does
help public sector organizations with crisis management and that OGD helps by providing a way to
increase information availability and dissemination. This is clearly supported by the conducted research.
In all three countries OGD was released and made available to the public via the country’s national
OGD portals. OGD that was released was used to develop solutions that could be presented to both
decision makers and the public to help provide an overview of the current crisis situation, for example, by
displaying the number of hospitalizations, the total vaccination rate, or the number of people infected in
certain specific geographic regions.

The second research question asked how does OGD influence the co-creation of services that assist in
crisis management? To answer this question, it can be said that OGD enables new co-creation ecosystems,
and that these ecosystems allow for different stakeholders to cooperate and co-create new services that
solve problems directly related to the management of a crisis. This answer is also supported clearly by all
three studied cases. The best example of a co-created solution comes from Estonia, whereas the examples
in Latvia and the Czech Republic appeared to have lower levels of uptake. There are at least two reasons
for this that are apparent from the research. First, in Estonia there was a strong governmental commitment
at the earliest stages of the pandemic to utilize citizen co-created solutions, due to missing governmental
capacity, this political support was not present in the other two studied countries. Second, in Estonia
there were a larger number of stakeholders involved, spanning academia, the private sector, government,
and the media, whereas in the other two countries studied, the number of stakeholder groups included
was smaller. This demonstrates how previous government experience with co-creation, government
commitment to co-creation, and higher levels of involvement from non-governmental stakeholders leads
to better co-creation outcomes.
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Fig. 5. Crisis management with open government data availability and government co-creation involvement continuum. Source:
Authors.

Finally, based on the initial exploration of the cases, it is possible to identify a matrix that maps
together OGD, co-creation, and crises. This matrix is shown below as Fig. 5 and consists of two primary
dimensions. The first is the involvement of government in the OGD co-creation ecosystem and ranges
from inactive to passive to active. The second dimension is the availability of OGD, this ranged from no
OGD availability to partial openness to full openness. Important to note for this dimension is that it must
also consider the quality of the data that is being provided, for example if a dataset is not accurate, poorly
documented, not up-to-date, or not maintained, but it is available, it must not be considered fully open.
Depending on where a specific government is within this matrix when responding to a crisis, a different
level of impact is likely to emerge, with a different level of sustainability of the co-created services.
Importantly, as highlighted in this discussion section, there also appears to be a temporal nature to a
country’s path through this matrix. At the earliest stages of a pandemic, when a government is releasing
and actively involved in releasing information, it may rapidly shoot up to the top right corner of the
matrix, thereby creating a higher level of impact. However, over time as involvement slows, it may start
to fall towards the bottom of the matrix, demonstrating a decrease in impact.

One potential explanation for this temporal component can be found in the previous literature on
crisis management. At the start of a triggering event, there is not much information available, and many
stakeholders are involved as the government begins to handle the crisis. At this stage, many stakeholders
may get involved and try to assist – this is especially true when limited information is available. As the
crisis goes on, and more data get released as OGD, some initial co-created services will emerge. However,
as the crisis continues to go on, and the government gains more control of the situation, the government
may begin to reassert itself as the core stakeholder and become passive or inactive in the co-creation
process.

6. Conclusion

The results of the research presented in this paper make important contributions for both crisis man-
agement and digital government related research by generating new understanding on the relationship
between OGD and crisis management. These contributions are made in three core dimensions. First, the
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paper directly integrated OGD into the previous literature on crisis management, identifying where and
how OGD can be used by crisis managers and argues that in addition to increasing the availability of
information, OGD is also used in the co-creation of services that subsequently create value for decision
makers and citizens alike. While previous research has explored ideas relating to the use of digital
technologies for the co-creation of services (Rodriguez Müller et al., 2021; Lember et al., 2019), such
research did not directly explore how co-created services could be used as a crisis management tool.
Second, the paper builds on existing arguments in the extent literature on OGD and crisis management
and tests their veracity through an empirical comparative case study. The third contribution is related
to its empirical demonstration of how OGD was released and used in co-creative processes to create
important services.

For scholars of crisis management, this paper highlights the potential benefits that engaging with
non-governmental stakeholders may have for the management process, particularly in areas dealing with
information and data availability. As the availability of data increases, openness becomes increasingly
prevalent, and familiarity with data analysis increases it is increasingly likely that co-creation and OGD
will become a core tool in the crisis managers toolbelt. Similarly, for scholars of OGD and digital
government, this paper provides important insight into important possibilities of OGD reuse, but also
highlights the importance of context and governmental support for co-creation.

In addition to the above-mentioned academic contributions, there are also several important recom-
mendations that can be made for practice:

– OGD can aid in governmental communication during a time of crisis, however, it is important that
data released are accurate and timely. Special effort must be paid to data quality, including, but not
limited to data accuracy, data availability and accessibility;

– Governmental involvement in the co-creation of new OGD-driven services is a key. To fully gain the
benefit from such services, it is important to have the necessary experience and capacity in place;

– During a crisis, citizens are motivated to help and can be activated to do so. Releasing OGD can
serve this purpose, but there is also a need for an accompanying legal framework to integrate
non-governmental input into the crisis management process;

– It appears to be the case that the more stakeholders involved in a co-creation initiative, the more
impact it is able to create. To get the biggest benefit from OGD and co-created solutions, new
incentives to bring diverse groups of stakeholders together should be developed;

– Sustainability of solutions is important, hence having an agreed plan for the maintenance of a
co-created solution from the beginning is necessary.

Though this research does make a number of new contributions to the literature, there are several
opportunities for future research that must be explored. During the analysis of the cases two potential
risks came to light when OGD was used as a crisis management tool. First, when governments released
data in an open format at the earliest stages of the crisis they were often accompanied by mistakes in
the data, often due to inaccurate data collection methods or improper data handling techniques. This has
an unfortunate effect of lowering trust in the government’s ability to properly manage the crisis. Thus,
there appears to be a dynamic at work between a government’s desire to release data in an open format,
and their need to appear in control of the situation and in the accuracy of the data being used to drive
their decision making. The “quality over quantity” principle seems to remain valid and crucial for the
overall success of OGD initiative in the crisis management context (Sadiq & Indulska, 2017). Second,
when governments opened up data during the pandemic it was no longer possible to control the narrative
or communication strategy for how the crisis was being managed. Future research should explore these
dynamic struggles between the desire of the government to use OGD as a crisis management tool, with
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the desire of the government to maintain trust and control. Similarly, in all three cases there were unclear
processes in place for how to engage in co-creation, officially, with non-governmental stakeholders.
Further research could be conducted that outlines how to best integrate non-governmental stakeholders
into the planned response of government to a crisis.

Another important opportunity for future research is in relation to OGD-driven co-created services
themselves. In the current research most of these services were focused primarily on visualization, but
there are likely other forms of services that could be utilized and developed to assist in crisis management
It is important to establish an understanding of these different forms and how they may be created. In
the research several different stakeholder groups were identified as having taken part in the co-creation
process, however, exactly which role each stakeholder group played in the co-creation was not well
elucidated. It may be the case that certain stakeholder groups are predisposed for certain roles in the
co-creation process, for example perhaps the government mainly plays a supervisory role as the data
provider, but future research should explore this in more detail. Finally, as a third aspect of future research,
there is a clear need to both expand the comparative aspect of this study, moving outside of just one
administrative context, and to additionally explore the usefulness of OGD in different crises (for example,
financial crises).
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