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The Open Data Canvas–Analyzing Value Creation from Open Data

YINGYING GAO, College of Public Administration, Huazhong University of Science and Technology

MARIJN JANSSEN, Faculty of Technology, Policy & Management, Delft University of Technology

Expectations to derive value from open data are high. However, how value is created from open data is still largely unknown.

Open data value is usually generated in constellation of actors in which each player has different capabilities and roles. To

understand the open data value creation process, the business model canvas is introduced in this article. The typical com-

ponents of the business model canvas and open data value creation are derived from the literature. By combining these two

research streams, the open data value model canvas is created. The case of Coronavirus disease 2019 (COVID-19) worldwide

dashboard developed by the Johns Hopkins University is used to evaluate the model’s utility. Key components of the open

data value model are creating an overview of various data sources from public and private organizations, having capabilities

to combine heterogeneous data, and connecting data and needs. In this way, the open data canvas helps to grasp the value

creation logic.
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1 INTRODUCTION

Public agencies are the largest creators and collectors of data in many different domains such as traffic, healthcare,
economics, and so on [32]. Potentially, a huge amount of value can be derived from these data by exploiting data
mining techniques and analytics [19, 23]. For example, during COVID-19 epidemic, many countries’ governments
published the number of positive infections and deaths every day and continuously adjusted the quarantine
policies based on the open data [27], resulting in public values like improving government transparency and
public trust. Not only the public health agencies but also scientists can contribute to the anti-coronavirus actions
by analyzing these open data. Some of them conducted research about the spread of virus [63], providing insights
into the current and future situation to the citizens [58].

Part of this work was supported by the NSFC project of China (No. 71734002). And the author Yingying Gao was sponsored by the China

Scholarship Council. Part of this work is funded by the European Commission within the Erasmus+ Program in the context of the CAP4CITY

Project (https://www.cap4city.eu/home/) under grant agreement No. 598273 EPP 1 2018 1 AT EPPKA2 CBHE JP.

Authors’ addresses: Y. Gao, College of Public Administration, Huazhong University of Science and Technology,430074,Luoyu Road 1037,

Wuhan, China; email: lostandbuff@163.com; M. Janssen (corresponding author), Faculty of Technology, Policy & Management, Delft Uni-

versity of Technology, Jaffalaan 5, Delft 2628BX, The Netherlands, email: M.F.W.H.A.Janssen@tudelft.nl.

This work is licensed under a Creative Commons Attribution International 4.0 License.

© 2022 Copyright held by the owner/author(s).

2639-0175/2022/03-ART5

https://doi.org/10.1145/3511102

Digital Government: Research and Practice, Vol. 3, No. 1, Article 5. Publication date: March 2022.

https://orcid.org/0000-0001-9944-9059
https://orcid.org/0000-0001-6211-8790
https://doi.org/10.1145/3511102
https://www.cap4city.eu/home/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1145/3511102


5:2 • Y. Gao and M. Janssen

Open data refers to publishing data in open and reusable formats without restriction or monetary charge
for their use by society [6]. These data can come from scientific researches, the public sector, and so on [9].
However, in the scope of this research we will focus on open government data (OGD). The OGD movement
aims to transform the government into a transparent administration and stimulate citizen participation and
engagement [50]. Other types of value are also expected from open data, including innovating and creating new
businesses based on it [2, 48] and improving public services [33, 44]. Despite this, understanding how value
is created from open government data remains largely unknown, particularly how public value is generated
[37, 75].

Value creation from open data is a complex process that is created in constellations of actors in which each
player has different capabilities and roles [68, 75]. Therefore, an ecosystem metaphor can be taken to model the
interactions among these different elements [57]. There are several types of ecosystems in the private sector, like
business ecosystem, innovation ecosystem, and platform ecosystem [31]. Reference [1] reviewed these researches
and defined ecosystem as “a co-evolutionary business system of actors, technologies, and institutions” (p. 24).
Recently, the ecosystem metaphor has occurred in the open data area [16, 28]. An ecosystem is comprised of
interacting components, whereas specific components vary from ecosystem to ecosystem [61].

The business model is a tool to clarify the components in the value creation ecosystem to understand the
rationale of how organizations create, deliver, and capture value [54]. Each enterprise explicitly or implicitly
has a business model [13, 65]. Many researchers outline those business models and their components [53, 60].
Among all the business model tools, the business model canvas is the most popular method for analyzing the
value creation by companies [10], as it is easy to understand and contains the main components and their rela-
tionships. Therefore, we will use the business model canvas as a starting point in this article. However, although
the business models can be used to discuss the issues of information systems in public sectors, there is still some
difference in the logic of value creation between the enterprises and government.

As such, the aim of this article is to develop the open data value creation model to answer the question How is
value created from open data? This model will be labelled the “open data canvas” to avoid the association with the
scope of business. This work will focus not only on public values but also on the value for private organizations
will also be taken into account as they are the important motivation to support the data re-use. We followed
the Design Science Research (DSR) method to design the model. The open data canvas was built based on
a systematic literature review. Then the case of Johns Hopkins University COVID-19 dashboard was used to
evaluate the model’s utility. The article is structured as follows. In the next section, the literature review about
business models is presented, followed by the research approach. Thereafter, the open data canvas is derived
from the literature and evaluated by the case. Finally, conclusions and recommendations are drawn.

2 RESEARCH METHOD

The DSR is a fundamentally problem-solving paradigm in Information Systemthat refers to created new artifacts
with existing knowledge to address problems and improve the performance of technologies or organizations
[25]. These artifacts could be “construct,” “models,” “method,” and “instantiation” [49]. The DSR method has
been adopted in a wide range of research settings including decision support systems design [4, 52] and business
model innovation [2, 53]. This research aims to build the open data canvas based on the business model canvas
to understand the value creation logic of open data. So, it is suitable to follow the design science approach to
conduct the research. A common DSR framework developed by the authors of Reference [30] was adapted for
our research, as shown in Figure 1.

The relevance cycle connects the environment of the research with the design research activities. Motivated
by the desire to solve the research question, this work built the open data value model and evaluated it, which
is the design cycle and the heart of research activities [29]. The rigor cycle connects the design activities with
the knowledge base, including the scientific theories and methods that provide research foundations [29]. In this
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Fig. 1. The design framework adapted from Reference [30].

Table 1. Research Activities and Methods

Main DSR activities Specific steps Section structured
1. Problems and aims Give an introduction to the problem and research aim Introduction
2. Open data canvas

model design
Review business model canvas literature
Reviewed open data value literature and looked for
typical elements needed
Categorized the elements in an open data canvas.

Literature review
and the open data
canvas model

3. Demonstration and
Evaluate

Demonstrate that the open data canvas model could be
used to understand the case – The COVID-19 worldwide
dashboard developed by Johns Hopkins University

Case study

4. Contribution Discuss about the contribution to the knowledge and
practice

Discussion

work, we used the business model canvas as the foundational framework. The literature review and the case
study method are separated and applied to build and evaluate the model. Table 1 presents the specific method
used in this work.

The first step was to build the model. First, a literature review was conducted into the business model canvas.
Recognizing the key elements of business models provided the basis to understand the open data value model.
Second, the open data value literature was systematically reviewed to identify the typical elements relevant for
the open data field. Third, the elements derived from the business model canvas were adapted to the open data
value creation situation. We categorized the elements in the open data model canvas and defined them.

The second step is to design the open data canvas model. After analyzing the business model canvas and its
application, a systematic literature review was used to survey the typical elements of open data use. To cover
the largest range of relevant publications possible, the databases ACM Digital Library, Science Direct, and Web
of Science were searched. According to our question, the search terms are “open data,” “value,” and “benefits.”
We conducted the search on the title and abstract fields. Then, we performed a manual selection, retaining
only those results relevant to the research question. Figure 2 presents our process for identifying high relevant
research. After investigating each data source, we merged all the results and removed the duplicate literature.
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Fig. 2. Procedure for identifying the relevant literature.

This resulted in 699 publications. The following step was to scan the title and abstracts manually. In this step,
most of the literature was excluded, because they were not related to the open data, the linked open data, or open
government data fields and do not cover open data value creation. Finally, we went through the full text of the
studies. This resulted in a total of 40 studies, and the overview can be found in Appendix. These papers discuss
the value creation ecosystem from different perspectives, including stakeholders, the value creation process, and
practices. They help to clarify the elements of the open data canvas. Finally, the elements were categorized, and
the open data canvas model was developed.

The third step is to demonstrate and evaluate the model. The case study method is useful to test the hypotheses
[30] and very appropriate to answer the “how”- and “why”-type questions [39]. Case studies can deal with
complex situations having many actors [8]. Even generalization is possible based on a single case [22]. Thereafter,
the case study approach was applied to evaluate the utility of the model. The criteria for selecting cases are as
follows:

(1) The cases should have many data sources that can be used for more than one type of decision.
(2) Different kinds of stakeholders should be involved.
(3) Societal values should be created.

Given the relevance and availability, the COVID-19 worldwide dashboard developed by Johns Hopkins Uni-
versity was investigated. The fourth step is to give a discussion of contribution to the knowledge and practice.

3 LITERATURE REVIEW AND OPEN DATA CANVAS MODEL

3.1 The Business Models and Public Sector

The concept of business models (BM) originates from the field of e-commerce. Reference [67] was the first to
classify e-commerce business models. The author defined a business model as an architecture of the information,
product, and financial flows in which gives a description of the various business actors and their roles, the
potential benefits for business actors, and the sources of revenues [67]. A number of researchers defined the
concept [14, 73] and discussed the relationship between the strategy and business models [12, 72]. Reference
[65] addressed the dynamics in business models to keep competitiveness.

The application of the business model concept has evolved over the years. Researchers focused on classify-
ing business models for electronic markets [56, 74] and on identifying the e-business models components. For
example, Reference [60] based their business model on four components, e.g., strategic choices, value network,
value creation, and value capture. Reference [3] put forward a synthesized business model framework including
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Table 2. The Elements Summary in the Existing Literature

Main Elements Specific contents Literature source
Stakeholders Data Providers

Data Infomediary
Technology support
The end -users and public beneficiaries

4, 5,10, 28, 12, 13, 27,
14, 33, 36, 17, 22, 15,
18

Barriers or
resources

Need Organization or Policy support
Finances
Legal risks such as privacy protection
ICT infrastructure

29, 21, 24, 30

Key activities Data discovery and collection
Data integration and cleaning
Data processing and analysis
Application design development and deployment
Visualization or application

4, 36, 9, 12, 22, 38,
39, 40, 13, 15, 25, 35

Benefits and values Revenue models
Open data value model
The Open data Hackings

1, 3, 7, 6, 15, 16, 36,
37, 26, 19, 21, 32, 33,
34

value proposition, value architecture, value finance, and value network. By consolidating, research in this area
[54] shaped business model canvas (BMC) based on nine components.

Although the business models are often associated with revenue and profit, they can also be aimed at gener-
ating public value. As opposed to private value, public value refers to the value or benefits for the society and
public created by the government through services, laws, regulations, and other actions [41]. The usefulness of
the BM concept in e-government research has also been recognized in a number of studies. Reference [34] sur-
veyed e-government websites and derived eight e-government business models. Drawing on the business models
proposed by Osterwalder et al., Reference [20] revealed four typologies for transforming public administration
using open innovation.

The business models were broadly applied in government to analyze the value creation logic by public services,
which paved the way for its use in specific contexts—open data use. Among all the business models, the BMC is
a popular visualization tool to provide an overview at a glance to make it easy to understand. It also enables us
to describe the open data use ecosystems details.

3.2 Open Data and Value Creation

In total, 25 conference papers were found in the systematic literature review results, which shows that open
data value creation research is still in infancy. After reading these papers, the elements referring to the existing
literature are summarized in Table 2. The literature number is linked to the Appendix.

Stakeholders. There are multiple stakeholders involved in open data use and value creation. Like the open data
ecosystems designed in Reference [16], the data providers and the end-users are the key stakeholders [5, 42].
The data providers can be public sectors and non-government sectors [40]. The role of data infomediaries is
also important. They connect the data suppliers and the end-uses and aim to improve and enrich the open data
value [51]. There are different types of infomediary, like data aggregators, data developers, and so on [66]. The
infomediary are the direct data users and could provide enriched data and services to the public [46]. However,
the data users also need technology support from other actors [43]. Unlike the previous business model in which
the organizations mainly chase profits, these stakeholders have different value propositions, either for economic
value or for the public interest [71].
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Barriers and Resources. The value of open data can only be created by its use. However, there are barriers or
costs associated with both data open and use [33]. These barriers or costs range from technology support [59]
to policy support [69] to legal risks [59, 64]. Existing literature classified those challenges, but for the specific
users, the classification is still too broad.

Key activities. Research classified key activities from different perspectives like data lifecycle [5, 6, 45], the
specific projects [43], and value creation [70]. Overall, for the direct data users, before data processing they need
to collect, aggregate, and clean the data for their purposes. Then, enabled by the data analytic technologies,
the knowledge and enriched data or services are produced for the final users [15]. Sometimes the visualization
process is adopted to make the results easy to understand.

Benefits and values. Some studies focused on the open data value creation mechanism. For instance, Reference
[47] illustrated the value creation process of the Chinese open data hackathons. Reference [37] summarized
two kinds of value generation mechanisms: the information-sharing mechanism and the market mechanism.
The former refers to delivering useful information to society, and the latter means offering products or services
to the market [11, 37]. Reference [64] analyzed three kinds of open weather government data value creation
mechanisms, including decision making, new offerings, and transparency. However, these discussions did not
open the value creation box, and we still do not know how to gain benefits from open data. To answer this
question, Reference [21] investigated the profit-oriented actors involved in the value generation process and
summarized the revenue model for each actor. This model is a revenue model or pricing model, which discussed
how to make money for the companies [35]. References [43, 71] applied the business model canvas to analyze
the innovation based on open data. But they did not adopt existing models to create an open data model canvas
focused on the value creation of open data in ecosystems. Janssen analyzed 12 open data application cases and
summarized six infomediary business models as Single-purpose apps, Interactive apps, Information aggregators,
Comparison models, Open data repositories, and Service platforms. These models are taxonomies, and they do
not give a further analysis of the data infomediaries specific activities. Reference [2] developed a 6-V open data
business conceptual framework. But this model was not tested with any cases, making it hard to reuse it in other
open data contexts.

The existing literature discussed the value creation process stakeholders, the barriers or costs, and the key
activities, providing useful experience for developing an open data canvas model. Some research applied the
business model thinking in the open data context. But they are broad and do not focus on the specific value
creation process. Furthermore, these models do not focus on costs analysis, required resources, and other key
elements. Hence, the focus of our research is to develop an open data canvas to give an overview of all the key
elements of the open data creation process.

3.3 The Open Data Model Canvas

The business model canvas provides us with understanding of the open data value generation process from the
direct data user’s lens. Existing researches discussed some typical elements of open data value creation, such as
the stakeholder types, data use type, data processing activities, profit models. To comprehensively understand the
key elements of value creation, the following changes were made to the business model canvas to construct the
open data value model canvas, as shown in Figure 3:

(1) The customer relationship component was removed. Unlike each exchange of coffee, cola, or any other
items that could generate profits, there is no payment needed for the delivery of open data and informa-
tion, and the delivery might often be a one-time exercise. Therefore, maintaining customer relationships
is not the main task, although for policy-makers, stimulating open data usage is important [24].

(2) The data providers item was added. Data are the core material to support the operation of a business
model. So, it is necessary to clarify where to get the data. Data providers provide datasets in different
formats, which are collected in various manners.
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Fig. 3. The open data value canvas.

(3) The infomediary components were included. Infomediaries are a type of stakeholders focusing on com-
mercial and social information collection and distribution [17]. While in the open data domain, the in-
fomediary can be defined as an intermediary who extracts, aggregates, and transforms data, making it
more beneficial and important than raw data [38] for the end-users. Often, they hide the complexity of
end-users and develop apps to enable the creation of value from data.

(4) The customer component was changed to users. Users is the preferred term, as no products are sold to
customers; instead, data are made available for free to users. There are several stakeholders in the open
data situation that can be classified into three main types: data provider, infomediary, and the users [35].
So, user-item is used here to refer to groups of people or entities the opening of data aims to serve.

(5) The revenue stream was split into “private value” and “public value.” Although the aim of data opening is
to obtain public value like transparency and participation, infomediaries must have sufficient benefits as
motivation. The private value refers to the benefits that the infomediary could generate for itself. These
benefits could be for-profit or non-profit advantages, like reputation, attention, and so on. In contrast,
public value refers to the societal benefits for the public, like transparency, accountability, and improved
decision-making.

(6) The value proposition explains how to solve the target user’s needs and obtain profits. In the context of
open data, the data re-users should also pay attention to users’ pursuit of public value.

(7) The channel clarifies how to distribute the products or services to the target group. In the open data use
situation, these channels are almost online, including websites, portals, dedicated apps, and so on.

(8) The resources refer to the assets needed to realize value, like human capacity, IT infrastructure, software,
and money. To deliver useful information or other services, data scientists with knowledge and technolo-
gies are important. An IT infrastructure is also necessary to support open data use, because the whole
process from data input to service output is online.

(9) The activities clarify the important thing that a team to process data to create value. In the commercial
area, the activities include marketing, production, logistics. In the open data context, activities mainly
focus on data integrating, processing, enriching, and visualization.
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(10) Cost defines what finance or efforts are needed to re-use data.
(11) Partners refer to the different types of stakeholders that help process and improve data, such as technology

support partners, infrastructure partners, and so on.

4 EVALUATING THE OPEN DATA CANVAS: COVID-19 DASHBOARD BY

JOHNS HOPKINS UNIVERSITY

After having developed the model, we evaluated the model’s utility by using it in practice. From December 2019,
COVID-19 became a worldwide pandemic. In the open data domain, the government was encouraged to open
as much data as possible to the public. This data can be used for a variety of purposes, including governments
for determining their crisis response, hospitals for understanding the effects of medicines, and citizens to under-
stand the outreach and consequences of measures to avoid its effect. The Johns Hopkins University developed a
COVID-19 dashboard that collects data from all over the world and is used by many and diverse stakeholders.
The university team collected the data about infection, recovery, and death about every country and area and
combined them into a map to give a clear picture of the evolvement of the pandemic.

4.1 Background of COVID-19 Dashboard

The COVID-19 dashboard was initially developed by the Lauren Gardner research team from civil and systems
engineering at Johns Hopkins University. Their motivation is to “let the public have an understanding of the situa-
tion as it unfolds, with transparent data sources” 1 and provide a useful tool for the researchers, health departments,
and the public to track the epidemic situation [18].

During January 22–31, since most infection cases were identified in China, and there were only a few cases in
other countries, the research team collected and processed the data manually and updated them twice a day. But
as the epidemic evolved across the world, it is unsustainable to report cases manually. Therefore, after February
1, on the one hand, the research team collected the data from aggregated websites like Dingxiangyuan (DXY)
and World Health Organization (WHO). On the other hand, they developed code to automatically monitor
the related data releasing website [18].

4.2 The Elements of Open Data Value Generation through the COVID-19 Dashboard

In the following section, the open data canvas was used to analyze the COVID-19 dashboard developing cases
to understand how public value is generated. The overall analysis of open data value generation through the
COVID-19 dashboard is presented in Table 3.

4.2.1 The Value Propositions. Almost all countries published data about the number of infected people, cured
patients, hospitalized patients, and so on. One can easily know the situation in their living area and country,
but it takes much effort to compare among different countries to understand the trend of coronavirus and the
pandemic severity of the living area. As such, the purpose of this dashboard is to let the general public quickly
understand the situation and provide transparency. In addition, the research team also aims to provide a user-
friendly tool for researchers who can innovate with the data underlying the dashboard for new knowledge and
the public health authorities who could use the data as the basis for policy-making.

To generate the intended value, on the one hand, the research team provided the information service that is
creating a real-time world map of the pandemic and interpretation of one or more data sources. On the other
hand, the research team provided the data service, and they opened up all the data they aggregated on GitHub
in a CSV format.2

1From the interview https://www.pbs.org/newshour/health/track-the-spread-of-novel-coronavirus-with-this-map.
2The open source on the GitHub: https://github.com/CSSEGISandData/COVID-19.
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Table 3. An Analysis of the COVID-19 Dashboard through the Open Data Value Canvas

Data Providers
Worldwide national
or local health
departments and
government

Activities
The main activities
are data collection
and data visualization.

Value propositions
– let the general public quickly

understand the situation;
– provide a tool for researchers

to innovate with the data for
new knowledge;

– provide the basis for the
policy-makers.

Channels
– their own website

for the map
– GitHub and ArcGIS

platform for the
downloadable
database

– social media for
interpretation of
the data

Partners
– Amazon company-

Slack company
– GitHub platform-

the Esri Living Atlas
team

– Applied Physics
Laboratory of the
Johns Hopkins
University

Infomediaries
– Inter-government

organization
– The aggregated

websites
– The social news

Resources
– IT infrastructure:

hardware: could
computing server
software: Slack
and GitHub

– Technology
support: Esri Living
Atlas team, Applied
Physics Laboratory
in Johns Hopkins
University

Costs
Financial support
from JHU, National
Science Foundation,
National Institute of
Allergy and Infection
Diseases and so on to
pay for the required
resources

Data users
– Citizens
– Researchers
– The policy-makers
– The media

Private benefits
– Presented the strong scientific capacities
– Reputation increased

Public values
Transparency, accountability, innovation, participation

4.2.2 Data Providers. The national or state government and health departments are the owners of the epidemic
data and therefore are the largest data provider. The health department combined the data from death infor-
mation systems, positive infection testing system, and so on to submit the final data. There are differences in
measurement between countries. Some countries count asymptomatic infections as positive cases, while others
do not. Moreover, due to the difference in detection capabilities, the accuracy of the reported data is also differ-
ent. However, in this case, the research team did not respond to these differences but truthfully aggregated the
data from various countries.

4.2.3 Infomediaries. Collecting all the countries’ coronavirus epidemic data is challenging for a university
team. So infomediarie are particularly important. In this case, there are three types of data sources. The first
is inter-government organizations like the WHO. The second is non-government aggregating websites such as
DXY, 1point3acres, and Worldometers.info, which rely on a combination of reporting data from local health
departments. The last one is the news, like BNO News and The Mercury News, which is the main source to
know new infection cases in the early stages of the epidemic when the government has not yet opened the data
regularly. Some data sources are no longer relied on now.

4.2.4 Activities. For the research team, there are two main activities, e.g., data collection and data visualiza-
tion. First, they need to collect the data from the health departments or the aggregate websites around the world
as accurately and comprehensively as possible. Second, they performed visualization analysis to give a clear
map of coronavirus. Ensuring the accuracy and timeliness of the data collection is a huge challenge for the data
re-users.

4.2.5 Resources. The research team listed two main types of resources required to develop the coronavirus
map. The first one is the IT infrastructure resources, including the hardware facilities such as cloud computing
servers and the software that allows team members to communicate and work collaboratively. And the second
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one is the data scientists, who can provide technology support on data collection, systems engineering, and data
analysis.

4.2.6 Channels. The channels describe the way to distribute the information or the service to the users. In
this case, the coronavirus resource center provided the downloadable database through the GitHub and ArcGIS
platforms. In addition, they provide a worldwide map through the website developed by themselves. At the same
time, the expertise from medical, data analytics, and other disciplines of Johns Hopkins University gave their
professional interpretation of the data and distributed the results through social media platforms.

4.2.7 Cost. According to the information the research team published, they received financial support from
Johns Hopkins University, National Science Foundation, National Institute of Allergy and Infection Diseases,
and National Aeronautics and Space Administration. This financial support paid for the required IT resources
and technology support.

4.2.8 Users. Although the dashboard website does not provide the access numbers, there are many discus-
sions quoting the data from the dashboard on (social) media. Many publishers, like The Washington Post and NBC
15, usually reported the data and the latest policies to allow their readers to evaluate the situation. The other im-
portant group of users are researchers. Some researchers used the integrated data to make predictions [36]. Some
scholars have combined these data with telecom data to verify the effectiveness of the social distancing measure
[7]. For the health authorities, there is no formal evidence that this dashboard directly affects policy-making.

4.2.9 Partners. First, Amazon, Slack, and GitHub provided the research team with the required IT resources.
Second, except for the research team members, data scientists from the Esri Living Atlas team and Applied

Physics Laboratory (APL) of the Johns Hopkins University also provide technology support. The data gurus
from APL created a code that periodically travels to trusted websites and scrapes for data, which greatly improved
data collection efficiency.3

4.2.10 Private Values. The main private value for the Hopkins University is increasing their reputation and
becoming well known to the public. The Hopkins University has demonstrated its strong scientific capabilities,
including the ability to rapidly processing data and generate scientific knowledge. The website and the university
have become well known to the public through news media and social media, which has increased the popularity
of the university.

4.2.11 Public Values. The public values describe the benefits this project delivered to the whole society. Over-
all, the data help to create a better understanding of the pandemic and helps to deal with the pandemic better.
First, the general public can clearly see trends and make an intuitive comparison of different countries, which
could improve the public perception of government transparency. Second, researchers use data to construct new
models predicting the trend of the outbreak, analyse the effectiveness of the measures, judge the pressure of the
medical system, and so on. They try to use their expertise to participate or impact policy-making. In addition,
in the media industry, the news usually cites data and reports the current measures, trying to give pressure and
accountability to the government.

For the case analysis, the open data canvas was found to be useful. Describing the components increased the
understanding of the open data value creation process. In comparison with the previous business models, it in-
cluded the components who both the private value while emphasizing open data public value at the same time.
This case analysis shows the many data sources used and that infomediaries play an important role in process-
ing the data. Infomediaries enriched the data by integrating the numbers released by government departments,
which greatly improves the data collection and processing efficiency of Hopkins University. Ensuring the accu-
racy and timeliness of data is a challenge for data re-use. An appropriate IT infrastructure is needed for data

3Information comes from https://edition.cnn.com/2020/07/11/health/johns-hopkins-covid-19-map-team-wellness-trnd/index.html.
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re-use. Furthermore, the open data canvas shows that technical support for the data storage, calculation, pro-
cessing from other partners is also necessary and needed. All components together increase the understanding
of the value creation logic.

5 DISCUSSION

5.1 The Contribution to the Knowledge

Some components of the business model canvas like profit revenue, customers, and so on were not found to be
fully suitable, as the open data value creation essential elements are missing. The business model canvas was
extended and modified for the open data research domain. The main components of the value creation logic for
open data have been identified. The role of infomediaries has been included and emphasized (e.g., References [35,
51]), and the role of data infomediary is proved to be essential to understand the value creation logic as found
in the case study. The whole model focuses on public value instead of private values as these are motivation
of open data for the public sector [33, 55]. The open data canvas model enables us to more easily understand
the required resources and the value creation process from the user’s perspective. The model focussed on the
essential aspects, is easy to use, and can be used within a short time frame.

This model provides a concise framework to analyse other types of open data use cases. For instance, to analyse
the data to service cases and compare the differences between them. In our recent research, we used this model
to analyse the value creation logic of the Dingxiangyuan COVID-19 dashboard developed by a company. Future
research can pay attention to the open data value creation’s relationship to the type and abilities of the data
users.

5.2 The Contribution to the Practice

The open data canvas can help the data users to understand the need for the technology and infrastructure and
learn the possible challenges they may encounter. Open data providers often neglect the user side [62] and pay
little attention to the value creation process of users [33]. resulting in a low usage and uptake of open data [26].
For public sector practitioners, this is a useful tool to capture and better understand the entire data utilization
process, so as to know the user demand of the data type and quality. This should result in higher utilisation of
open data.

Furthermore, the open data canvas draws the attention to the roles of other parties. The open data canvas
emphasizes the role of infomediary. In our case, the role of infomediaries was found to be pivotal for open data
use. This open data canvas helps to clarify such an information chain. The canvas can be used to identify the
need for new components to improve public value creation, like integrating data targeting for the end-users
needs.

5.3 Future Research

In further research, the model can be tested and refined. Insights from practices might result in the refinement
of some of the components. An example of this is that the required resources or the activities might be different
for other types of use of open data, such as for the downloading of data in batches or real-time use for creat-
ing visual dashboards. Finally, whereas costs are quantifiable, public values are not. Hence, further research is
recommended on measuring public values and quantifying the income-output ratio.

6 CONCLUSION

Researchers and practitioners are struggling to understand how value is created from open data. In this research,
the open data canvas was developed to give a clear picture of the key elements of value creation, including
data providers, infomediaries, value proposition, activities, resources, channels, cost, partners, users, private
value, and public value. There are different stakeholders who play a role in value creation, such as the data
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providers, infomediaries, technology partners, and users. In general, the government might be providing data
sources, but in our case study, the infomediaries are crucial by integrating and processing open government
data from different sources. Infomediaries are a bridge to link the government and the data users. The open
data canvas draws the need to analyse the activities and required resources. The main activities focus on data
processing activities, including data collection, combination, processing, and so on, which require IT resources
and technology support. The open data canvas suggests to analyse the cost, private benefits, and public values.
Although the value proposition is to achieve public value, the infomediary also needs to gain private benefits,
which can be non-monetary, such as popularity and reputation. The cost and benefits are often dissimilar for
organizations. Although one organization might need to make investments, other organizations might have the
gains. In our case, the journalism community, the public, and the researchers get benefits from the investment
made by the Johns Hopkins University.

One limitation of this work is that we conducted only one case study to evaluate the open data canvas. Future
research is needed by using the data canvas in a large number of case studies to seek general patterns of value
creation by combining the elements of the open data canvas. In turn, this can be used to analyse the different
types of value.
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