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ABSTRACT
The publication of Open Government Data (OGD) is expected to
deliver economic value creation through innovation. In any OGD-
based value creation, it is essential to formulate a value proposition
(VP). However, previous literature has devoted little attention to the
tools that support the formulation of OGD-based VP, and none has
evaluated the performance of such tools with OGD infomediaries.
In this article, we evaluate and compare the Business Model Canvas
(BMC) and the Open Data Canvas (ODC) performance in support-
ing the formulation of VP. Questionnaire feedback was obtained
from infomediaries who formulated OGD-based VP using the BMC
and the ODC. The results show a superiority of either the BMC
or the ODC in terms of perceived usefulness, depending on the
focus of the feasibility evaluation of the VP. The ODC provides
OGD-specific guidance on evaluating technical feasibility while the
BMC covers economic feasibility more extensively. We recommend
investigating the emerging field of OGD-based VP formulation tools
by replicating our research with other types of infomediaries, in
other settings, and completing it with qualitative insights.
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1 INTRODUCTION
Open Government Data (OGD) is interoperable data published on
the Internet by public organizations to be freely used and redis-
tributed by anyone [4]. OGD is heralded for the creation of value
through the development of innovative services. This is well em-
phasized in the EU Open Data Directive, which starts its general
provisions with “promote the use of open data and stimulate inno-
vation in products and services” and states that the re-use of OGD
by enterprises is a success factor for this legislation (Directive (EU)
2019/1024). However, the use of OGD remains low in practice due
to a variety of reasons [6, 37, 41, 49, 61], including a lack of tools
supporting interested infomediaries (i.e., intermediate consumers
of data who facilitate the consumption of raw data by transforming
it in a more usable form for others [62]) in creating value [15].

For value to be captured, it is necessary to formulate a specific
value proposition (VP) [59] and to evaluate its economic and tech-
nical feasibility [1, 2]. Several tools, usually in the form of a canvas,
support the formulation of VP and the evaluation of their feasibility.
However, few papers focus on the tools that support infomedi-
aries in formulating VP based on OGD and none has evaluated
the performance of VP formulation tools with OGD infomediaries.
We aim to address this research gap by conducting an evaluation
comparing two VP formulation tools: the Business Model Canvas
(BMC) and the Open Data Canvas (ODC). Practitioners have tradi-
tionally used the BMC to formulate VP [43] but it does not totally
correspond to the specificities of the OGD context. The ODC was
developed specifically to support OGD infomediaries attempting to
create value [23], but it is very recent and has yet to be refined and
extensively tested for usefulness.

We have collected questionnaire feedback from OGD infomedi-
aries who used both the BMC and the ODC to formulate a VP and
evaluate its feasibility. The results show a superiority of either the
BMC or the ODC in terms of perceived usefulness, depending on
the focus of the feasibility evaluation of the VP. The ODC provides
OGD-specific guidance on evaluating technical feasibility while the
BMC covers economic feasibility more extensively.

This paper is structured as follows. First, we present related
literature on OGD-based value creation and VP formulation tools.
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Second, we explain how we collected data in two academic courses
settings through a questionnaire. Third, we present the findings
of the questionnaire. Fourth, we expose the implications of the
findings, their limitations, and future research leads. We then close
the article with a summary of its findings and implications.

2 RELATEDWORK
2.1 Value Creation Based on Open Government

Data
The publication of OGD is expected to deliver public and economic
value [36, 59]. This is one of the main motivations for publishing
OGD reported in the literature. In an analysis of the open data strate-
gies of five countries, Huijboom and Van den Broek [27] reported
that product and service innovation is one of the three main moti-
vations for releasing OGD. Welle Donker et al. [17] identified that
the most important motivations of National Mapping and Cadastral
Agencies, besides complying with legislation, are the creation of
economic growth and social benefits. This is also stated in the EU
Open Data Directive, which considers the re-use of OGD by en-
terprises as a success factor for OGD publication efforts (Directive
(EU) 2019/1024).

However, the creation of value based on OGD implies the devel-
opment of an innovative product or service, as OGD has no value
in itself [3]. In practice, this process involves a minimum of three
actors [10] represented in Figure 1. OGD made available by publish-
ers is used by infomediaries, who act as “intermediate consumers
of data such as builders of apps and data wranglers” [62], and the
products or services thus developed are used by final users, who
benefit from OGD through the use of these products or services.

Figure 1: Actors present in an OGD ecosystem. OGD is made
available in raw format by publishers and infomediaries
transform the raw data into a product or service that benefits
final users.

For value to be captured from this process, it is necessary to
formulate a specific VP [59]. Indeed, in their framework describing
open data business model analysis, Ferro and Osella [19] mention
that the VP is the intermediary layer between processed open data
and the capture of economic value from open data.

Previous works have identified numerous types of VP. These
are often referred to as business model archetypes, each describing
one approach through which value can be captured from open data.
For example, Magalhaes et al. [38] distinguish three archetypes.
Enablers provide customers with services that are mainly based
on OGD. Integrators take advantage of OGD to improve their in-
ternal processes such as decision-making. Facilitators support the
exchange of data between the publishing institutions and the info-
mediaries. Janssen and Zuiderwijk [29] listed six business model

archetypes for infomediariesworkingwith open data. Single-purpose
apps provide information-based services that have one purpose (e.g.,
weather, transportation). Interactive apps allow users to add content
themselves. Information aggregators combine and process several
open data sources to present them to users. Comparison models
aggregate data from several providers to compare the performance
of several entities. Open data repositories make government data
available to users and reusers. Service platforms offer features such
as filtering and visualization to support working with open data.
Other archetypes are presented in [20, 25, 59]. Once a VP is formu-
lated, it should be assessed in terms of feasibility. The feasibility
evaluation of a business model should encompass economic (i.e.,
possibility of capturing value) and technical (i.e., possibility of im-
plementing the value proposition) feasibility at minimal [1], but can
include other aspects such as legal and organizational feasibility [2].
Several tools, usually in the form of a canvas, have been developed
to support the formulation of a VP as well as the evaluation of its
feasibility.

2.2 Value Proposition Formulation Tools
The Business Model Canvas (BMC) is defined as a “visual model-
ing method that is used to capture the business model of a com-
pany” [22]. A business model “describes the rationale of how an
organization creates, delivers and captures value” [43]. At the cen-
ter of a business model lies the VP, which consists of the products
and services destined to deliver the value that customers seek. VP
is represented at the center of the BMC (Figure 2). At the right
of the canvas, the customer segments, that is, the customers who
receive the value, are noted. Between the VP and the customer
segments, the channels and customer relationships indicate how
the customers are connected to the company and how the VP is
delivered to them. On the other side of the canvas, the network of
partners and key assets (i.e., resources) needed to deliver the VP
are noted, as well as the activities that the company must perform
to deliver the intended value. Financial aspects are addressed in the
lower part of the BMC, with the costs on the left and the revenue
streams on the right.

Figure 2: The Business Model Canvas.

The BMC is designed to be able to represent any type of business
model [43] and can be used as an analysis, discussion support, or
creativity support tool [11, 56]. Through its nine cells, the BMC can
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also support economic, technical, and organizational feasibility eval-
uation [39]. Although there is currently a lack of knowledge of why
the BMC is so widely adopted [30], its genericity, allowing it to ac-
commodate business models from many different areas, is probably
an important factor. As a result, the BMC enjoys great popularity in
the literature on open data and business models [13, 32] and stands
as the gold standard for formulating value propositions [50]. For
example, it has been used to identify the elements needed for con-
ducting business based on open data [28], to illustrate archetypes
of business models based on open data [19, 20], and to describe
specific VP centered on open data [18, 24, 60].

However, the genericity of the BMC can be a limitation as well.
For example, the Lean Canvas was created because the BMC was
found to be too general [42]. Another limitation of the BMC is that
it fails to capture some aspects [50] because it is focused solely
on economic value and as such does not capture other types of
value [11]. The traditional response to this limitation is the cre-
ation of variants based on the BMC. For example, the Creative
Business Model Canvas [9] and the Triple-Layered Business Model
Canvas [31] were developed based on the BMC to capture sym-
bolic and social/environmental value, respectively. The creation of
value from OGD is a specific process [15] and the social value is an
important expectation from OGD. Therefore, the two limitations
of the BMC exposed in the previous lines may hamper its use to
formulate VP based on OGD.

The Open Data Canvas (ODC) was created to address these
limitations. The ODC is based on the BMC, but customized to take
the idiosyncratic nature of OGD into account [23]. Like the BMC,
the ODC is centered around the VP (Figure 3). On the rightmost
side, partners refer to stakeholders helping to process OGD, data
users are those who benefit from the OGD-based VP, channels
indicate how the VP is delivered to data users, and costs refer to the
financial and non-financial expenses induced by the OGD reuse. On
the leftmost side, data providers make the OGD available, activities
refer to the actions performed on OGD such as data processing,
infomediaries extract, aggregate, and transform data, and resources
are the material, non-material, and human assets needed to realize
the VP. At the bottom of the canvas, the private benefits refer to the
financial and non-financial benefits gained by the company that
delivers the VP and the infomediaries. Lastly, the public values refer
to the public values (e.g., transparency, participation) that the VP
helps achieving. A key difference between the ODC and the BMC
is that the ODC is focused on technical feasibility. The partners,
activities, and resources cells relate to technical feasibility aspects,
i.e., working with data, whereas they cover both technical and
organizational feasibility in the BMC [39]. As a result, the guidance
provided in the cell descriptions of the BMC are broader than those
of the ODC and give less specific information. Also, the ODCmisses
the customer relationships cell that is present in the BMC and
needed to conduct an economic feasibility assessment [39]. Thus,
the ODC provides more support for assessing technical feasibility
but less for economic feasibility.

Previous literature has devoted little attention to the tools sup-
porting the formulation of OGD-based VP, and there has not been
an evaluation of the performance of tools for that purpose. While
the BMC has the inconvenience of being too general but has proven

Figure 3: The Open Data Canvas (reproduced from [23]).

to be useful [8, 50], the ODC has the advantage of being specifi-
cally tailored to formulating VP based on OGD but, being a recent
research contribution, still lacks thorough evaluation. The com-
plementarity of strengths and weaknesses of these two models
motivates the choice of comparing how both perform.

2.3 Evaluation of Value Proposition
Formulation Tools

Although not in an OGD context, several authors have conducted
evaluations of tools supporting the formulation of VP.

Teixeira and Pereira [48] have studied former entrepreneurship
students’ perceived usefulness of multiple business planning tools.
Fritscher and Pigneur [21] compared the perceived performance
of paper-based and computer-aided BMC design. They measured,
among others, the perceived usefulness, perceived ease of use, and
task outcome. Türko [52] compared the BMC and the Business
Plan on several aspects, including perceived usefulness, perceived
ease of use, and performance on specific business planning tasks.
It was done by means of a questionnaire distributed to students
who had used both tools in the context of two separate courses.
Lima and Baudier [35] studied the acceptance of the BMC among
entrepreneurship students. They found that three factors signifi-
cantly influence the behavioral intention to use the BMC, namely
the performance expectancy (related to perceived usefulness [54]),
the effort expectancy (related to perceived ease of use [54]), and
the hedonic motivation (defined as the enjoyment of use [7]). John
and Szopinski [30] researched how the visual presentation of the
BMC affects the behavioral intention of using it. They relied, among
others, on the Technology Acceptance Model (TAM) [16] to design
their research model, and as such included the perceived usefulness.
Reijers et al. [46] created the Ethics Canvas, a tool inspired by the
BMC used to represent and discuss the ethical impacts of a product
or a service. The authors assessed the perceived usefulness of the
Ethics Canvas by means of a questionnaire distributed to students
after they had used the canvas in a class project. Turetken et al. [51]
introduced a novel business planning tool, the Service-Dominant
Business Model Radar, which is structured around the co-created
value of a service. The authors relied on the TAM to measure the
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perceived usefulness of their tool. Baldassarre et al. [5] introduced
a novel tool for formalizing sustainable business models. The au-
thors grounded their research design in the TAM and evaluated the
perceived usefulness of the tool.

These previous works mostly implement the same approach
to evaluate tools. By means of a questionnaire, they measure the
perceived usefulness and, in some instances, other constructs, in-
cluding perceived ease of use. Regarding the data collection setting,
evaluations with students are common. In order to evaluate the
BMC and the ODC in this article, we follow this established line of
research and proceed alike.

3 RESEARCH METHODOLOGY
3.1 Data Collection Setting
We collect data on the performance of the BMC and the ODC by
issuing a questionnaire to students participating in two university
courses. Both courses are elective and followed by students en-
rolled in computer science or management studies for the larger
part. First, in the Data Analytics course (DA), students are asked
to design and implement an innovative product or service based on
OGD. This course has an important technical part as students are
expected to deliver a functional prototype of the product or service
they envision. Since the assignment involves implementation, they
are expected to put a strong emphasis on the evaluation of the tech-
nical feasibility of their VP, and a lesser emphasis on the economic
feasibility. The VP formulation and the implementation are the two
outcomes of the assignment. Second, in theEntrepreneurship and
Business Development course (EBD), students are required to
identify a business opportunity that involves OGD. Students focus
solely on the business aspects and are not required to implement
the product or service they envision. Due to the entrepreneurship
focus of the course, they are expected to put a strong emphasis
on the economic feasibility evaluation of their VP, but a lesser
emphasis on technical feasibility. As such, they were expected to
detail some parts of the business plan described by Teixeira and
Pereira [48], in particular external and risk analyses of their VP.
The VP formulation is the sole expected outcome of the assignment.
All students participating in DA and EBD had to formulate their VP
using the BMC and the ODC. The assignment guidelines were left
voluntarily open to avoid limiting students to few business model
archetypes.

Instead of grouping all students into one sample, we evaluate and
compare the performance of the BMC and the ODC for these two
courses as they present key differences. Our goal is to determine
whether the BMC and the ODC (1) perform satisfactorily and (2)
perform better than the other in supporting an OGD-based VP
formulation focused more on technical (i.e., the DA course) or
economic (i.e., the EBD course) feasibility. Given the differences
between the two courses and the BMC and ODC, we expect that
the performance of these tools may differ across the courses. We
refer to students from the DA course as the DA group and to those
from the EBD course as the EBD group in the rest of this article.

3.2 Data Collection Instrument
As discussed in Section 2, the evaluation of the performance of
VP formulation tools, and in particular the BMC, is commonly

grounded in the TAM. Therefore, we measured performance by
asking questions on the perceived usefulness and the perceived
ease of use of the tools. The perceived usefulness is measured
with 4 statements adapted from [51], which were adapted from the
TAM [16]. The second and third statements are reverse-coded. The
perceived ease of use is measured for the canvases overall and for
each of their cells separately.

Hartson and Pyla [26] indicate that existing questionnaires can
be adapted by adding questions specific to the research objective,
which is commonly done in research based on TAM. Therefore,
domain-specific questions were added as well. Obviously, the ques-
tionnaire starts by asking students the course in which they are
enrolled. Teixeira and Pereira [48] identified that academic back-
ground can influence the perceived usefulness of business plan-
ning tools. Therefore, a question asks respondents to indicate their
enrolled studies. John and Szopinski [30] explain that the beliefs
formed by users after seeing the BMC for the first time act as
anchors influencing future beliefs and intention of use. Hence, re-
spondents are asked about their experience with the BMC prior to
the course project. Questions comparing the BMC and the ODC are
taken from a questionnaire comparing the BMC and the Business
Plan designed by Turkö [52] after removing the questions focusing
on aspects not covered extensively enough in DA or EBD. Two
of these questions ask respondents to compare the ODC and the
BMC in terms of usefulness and appropriateness of the cells, thus
relating to perceived usefulness. Two others ask a comparison on
ease of use and clarity, thus referring to perceived ease of use. An-
other question asks respondents which tool they liked using the
most. The full questionnaire can be consulted in the supplementary
material1.

3.3 Data Analysis
The analysis of the collected data was performed by reporting dis-
tributions and means as well as conducting statistical hypothesis
testing. Following the research objective, both the comparison be-
tween the tools and their individual performance were evaluated.
Table 1 summarizes which tests were used and for what objective.

The comparison between the ODC and the BMC was studied in
four ways. First, by comparing the EBD group and the DA group
using the Mann-Whitney U test [40]. This test was applied to each
of the four statements related to perceived usefulness and to the
statement measuring overall ease of use, for both the ODC and the
BMC. Second, by comparing the answers from the EBD group and
the DA group to the five comparison questions. The Mann-Whitney
U test was applied as well. Third, by comparing the tools according
to the answers given to the four statements related to perceived
usefulness and to the statement measuring overall ease of use. The
Wilcoxon signed rank test [57] was used for this purpose. The EBD
and DA groups were considered separately. Fourth, by computing
the Wilcoxon signed rank test to compare the observed median to
the theoretical value of 3, for the five comparison statements. A
significant result (i.e., significant p-value) indicates that the median
is significantly different than 3, and that the respondents express a
significant preference for one tool over the other. Then, the orienta-
tion of the distribution indicates which tool receives the preference.

1Available online at https://doi.org/10.5281/zenodo.7555963
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A non-significant result indicates that the respondents express no
significant preference.

The individual performance of the ODC and the BMC was stud-
ied by considering the EBD group and the DA group separately. For
each statement related to perceived usefulness and for the state-
ment measuring overall ease of use, the Wilcoxon signed rank test
compared the observed median to the theoretical value of 3, indi-
cating a neutral performance (i.e., neither positive nor negative).
A non-significant result indicates an observed median not signif-
icantly different than 3, which is interpreted as no significantly
positive nor negative performance. Otherwise, a significant result
indicates that the median significantly differs from 3, and that the
performance of the considered tool is either positive or negative,
depending on the orientation of the distribution. For instance, a
significant result with a distribution leaning more toward an agree-
ment to the statement indicates that the performance of the tool
positive regarding the statement (the interpretation is reversed for
reverse coded statements).

4 RESULTS
In total, 18 students completed the questionnaire for the DA course
and 21 for the EBD course.

4.1 Background and Previous Experience with
the BMC

The majority of the students are enrolled in management studies.
This represents 19 (90%) and 10 (56%) of students from the EBD
and DA group, respectively. Among the remaining students, 2 from
the DA group are enrolled in mathematics studies, and the rest (2
from the EBD group and 6 from the DA) study computer science.
Among the EBD group, 18 respondents (86%) reported that hey
have a previous experience with the BMC. On average, they rated
their experience at 3.1 on a scale from 1 (no experience at all)
to 5 (very experienced). As for the DA group, 11 (61%) have a
previous experience with the BMC. DA respondents rated their
experience with the BMC at 2.4 on average. While this suggests that
respondents from the EBD group have more experience with the
BMC, the Mann-Whitney U test shows that there is no significant
difference between the two groups (p = 0.073).

4.2 Perceived Usefulness
The perceived usefulness of the BMC and the ODC was measured
by four 5-point Likert items. Cronbach’s alpha [14] is slightly below
the commonly accepted 0.7 threshold and its computation is ques-
tionable due to low sample size and eigenvalues [58]. Therefore,
the items cannot be aggregated into a single measure and must be
analyzed separately.

When asked whether the ODC provides an effective solution
to the problem of formulating a VP from open data (Figure 4), 14
(67%) of the EBD students and 15 (83%) of the DA students agreed.
When asked about the BMC, 19 (90%) of the EBD and 10 (56%) of
the DA agreed. The Mann-Whitney U test showed no significant
difference across the two groups for the BMC (p = 0.069) nor the
ODC (p = 0.183). TheWilcoxon tests show no significant preference
for a tool, neither for the EBD group (p = 0.090) nor the DA (p =
0.071). The tests indicate that the observed medians significantly

differ from 3 for both tools across both groups, thus meaning that
the EBD and the DA groups found that the ODC and BMC achieved
positive performance. The p-values are shown in Figure 4.

When asked whether VP formulated using the ODC would be
difficult to understand for users (Figure 5), 9 (43%) of the EBD
students and 14 (78%) of the DA students disagreed. When asked
about the BMC, 16 (76%) of the EBD and 13 (72%) of the DA dis-
agreed. The Mann-Whitney U test showed a significant difference
across the two groups for the ODC (p = 0.022) but not for the BMC
(p = 0.900), which indicates that EBD students find that VP using
the ODC would be significantly more difficult to understand than
DA students. The Wilcoxon tests show a significant preference
of the EBD group for the BMC (p = 0.021), but the DA group has
no preference (p = 0.739). The tests indicate that both groups find
the BMC performance positive, but the ODC performance is found
positive only by the DA group.

When asked whether using the ODC would make it harder to
communicate the VP to others (Figure 6), 14 (67%) of the EBD
students and 16 (89%) of the DA students disagreed. When asked
about the BMC, 17 (81%) of the EBD and 11 (61%) of the DA dis-
agreed. The Mann-Whitney U test showed no significant difference
across the two groups for the ODC (p = 0.100) nor the BMC (p =
0.165). The Wilcoxon tests show no significant preference for a tool,
neither for the EBD group (p = 0.070) nor the DA (p = 0.057). The
tests indicate that the observed medians significantly differ from
3 for both tools across both groups, thus meaning that the EBD
and the DA groups found that the ODC and BMC achieved positive
performance.

When asked whether they found the ODC overall useful in their
project (Figure 7), 11 (52%) of the EBD students and 12 (67%) of the
DA disagreed. When asked about the BMC, 19 (90%) of the EBD
and 9 (50%) of the DA agreed. The Mann-Whitney U test showed a
significant difference across the two groups for the BMC (p = 0.011),
but not for the ODC (p = 0.477), which indicates that EBD students
find that the BMC was significantly more useful in their project
than DA students. TheWilcoxon tests show a significant preference
of the EBD group for the BMC (p = 0.018) but the DA group has
no preference (p = 0.130). The tests indicate that both groups find
the ODC performance positive, but the BMC performance is found
positive only by the EBD group.

As for the comparison questions, regarding usefulness (Figure 8),
29% of the respondents from the EBD group expressed a preference
for the ODC, while 61% from the DA group did so. On the contrary,
71% from the EBD group rated the BMC as more useful than the
ODC, while only 6% of the DA group did. The Mann-Whitney U
test shows that the difference between the two groups is significant
(p = 0.000). The Wilcoxon tests show that the preference of the EBD
group for the BMC (p = 0.038) and that of the DA group for the
ODC (p = 0.004) are both significant.

Regarding the adequacy of the cells (Figure 8), 24% (resp. 78%)
of respondents from the EBD (resp. DA) group preferred the ODC,
while 66% (resp. 0%) from the EBD (resp. DA) group found the cells
from the BMCmore adequate. TheMann-Whitney U test shows that
the difference between the two groups is significant (p = 0.000). The
Wilcoxon tests show that the preference of the DA group for the
ODC (p = 0.001) is significant, but the EBD group has no significant
preference (p = 0.085).
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Table 1: Statistical tests performed for data analysis.

Research question Objective Test performed

For the four statements related to perceived usefulness and the statement related to the
overall perceived ease of use

For the ODC/BMC, is there a significant difference between the EBD and DA
groups? Comparison of tools Mann-Whitney U

For the EBD/DA group, is there a significant difference between the ODC/BMC? Comparison of tools Wilcoxon signed rank
For the EBD/DA group and the ODC/BMC, is the performance significantly
positive or negative?

Standalone performance
evaluation Wilcoxon signed rank

For the five comparison questions
For the ODC/BMC, is there a significant difference between the EBD and DA
groups? Comparison of tools Mann-Whitney U

For the EBD/DA group, is there a significant preference for the ODC/BMC over
the other tool? Comparison of tools Wilcoxon signed rank

Figure 4: Distribution of the answers to the question related to the efficiency of the ODC and the BMC.

Figure 5: Distribution of the answers to the question related to the understanding of VP formulated with the ODC and the BMC.

4.3 Perceived Ease of Use
38% of the respondents from the EBD group reported that they
found the ODC difficult to use overall, while no respondent from
the DA group gave such a rating (Figure 9). Respondents from the
EBD group found the ODC significantly more difficult to use than
those from the DA group (p = 0.000). The Wilcoxon test shows that
the overall ease of use does not significantly differ from 3 for the

EBD group (p = 0.782), indicating that this group does not find the
ODC difficult to use, but not easy either. However, the test indicates
a good performance of the ODC according to the DA group (p =
0.000). The difference between the two groups also appears clearly
at the level of cells. Several cells were found significantly more
difficult to complete by respondents from the EBD group, namely
data users (p = 0.002), channels (p = 0.002), costs (p = 0.026), VP
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Figure 6: Distribution of the answers to the question related to the communication of VP formulated with the ODC and the
BMC.

Figure 7: Distribution of the answers to the question related to the overall usefulness of the ODC and the BMC.

Figure 8: Comparison of the usefulness and adequacy of cells
of the ODC and the BMC.

(p = 0.000), activities (p = 0.049), resources (p = 0.043), and data
providers (p = 0.001). For the EBD group, the most difficult cells
to complete are the costs (found difficult by 67%), the VP (62%),
and the infomediary (57%). As for the DA group, the most difficult
cells are the infomediary (44%), the private benefits (39%), the costs
(28%), and the partners (28%).

The BMCwas found difficult to use by 6% of respondents from the
DA group and none from the EBD group (Figure 10). The Wilcoxon
test shows that both the EBD group (p = 0.000) and the DA group
(p = 0.002) report a significantly positive performance of the BMC
regarding its overall ease of use. Notable difficulties are observed
with the revenue streams (found difficult to complete by 38% of
the EBD group), the cost structure (33% of the EBD group), the key
activities (22% of the DA group), and the key partners (22% of the

DA group). There is no significant difference in the perceived use
of the BMC across the two groups, neither at the overall nor the
cell level.

The BMC was found significantly easier to use overall than the
ODC by the EBD group (p = 0.002), but no difference was observed
for the DA group. Also, although it cannot be statistically measured
at the cell level because the cells differ across the tools, it appears
clearly that while the perceived ease of use of the ODC and the
BMC is similar for the DA group, the BMC is found much easier to
use by the EBD group, which is in line with the scores observed for
the tools overall.

10% of the respondents from the EBD group expressed that the
ODC is easier to use than the BMC, 85% found the BMC easier, and
the remaining 5% found both equally easy (Figure 11). The opinion
is more mixed in the DA group, which nonetheless expressed a
preference for the ODC relative to the BMC. Indeed, 44% (resp.
17%) find the ODC (resp. BMC) easier to use, and 39% expressed a
neutral opinion. TheMann-Whitney U test shows that the difference
between the two groups is significant (p = 0.000). TheWilcoxon test
shows that the preference of the EBD group for the BMC over the
ODC is significant (p = 0.000), but there is no significant preference
for the DA group (p = 0.109).
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Figure 9: Ease of use of the ODC, reported for the canvas overall and for each cell.

Figure 10: Ease of use of the BMC, reported for the canvas overall and for each cell.

Regarding clarity, similar results are observed (Figure 11). The
ODC is found clearer than the BMC by 14% of the EBD group, while
76% reported that they find the BMC clearer and 10% expressed a
neutral opinion. In the DA group, 56% (resp. 17%) found the ODC
(resp. BMC) clearer and 27% have a neutral opinion. The Mann-
Whitney U test shows that the difference between the two groups
is significant as well (p = 0.000). The Wilcoxon test shows that the
preference of the EBD group for the BMC is significant (p = 0.002),
as well as the preference of the ODC for the DA group (p = 0.026).

Figure 11: Comparison of the ease of use and clarity of the
ODC and the BMC.

4.4 Perceived Enjoyment
14% of the respondents from the EBD group reported that they liked
the ODCmore than the BMC and 76% preferred the BMC (Figure 12).
10% do not have a preference. As for the DA group, 44% like the ODC
more, 24% prefer the BMC, and 44% expressed no preference. The
Mann-Whitney U test shows that the difference between the two
groups is significant as well (p = 0.001). The Wilcoxon test shows
that the preference of the EBD group for the BMC is significant (p
= 0.014), but there is no significant preference for the DA group (p
= 0.066).

5 DISCUSSION
In this section, we successively discuss the implications of the
findings for research and practice, the limitations, and conclude
with leads for future research.

5.1 Implications for Research and Practice
This research is the first evaluation of the performance of VP formu-
lation tools that is conducted with infomediaries and in the context
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Figure 12: Comparison of the enjoyment of the ODC and the
BMC.

Table 2: Summary of the findings.

EBD course DA course

Perceived
usefulness

Both tools are useful, but the
BMC is superior

Both tools are useful,
but the ODC is superior

Perceived
ease of use

The BMC is easy to use, but
the ODC is not

Both tools are easy to
use

of OGD. Therefore, it brings novel knowledge on the perceived
usefulness and ease of use of such tools, in particular the ODC and
the BMC. In this, it also fulfills the call for evaluation of the ODC.

Our results show that the BMC was found superior to the ODC
by the EBD group, in terms of both usefulness and ease of use.
Nonetheless, the ODC is still considered useful overall, but not to
facilitate the understanding of VP by other users. However, it does
not achieve satisfactory ease of use. Regarding DA group, the ODC
is found superior to the BMC in terms of usefulness but has an
equivalent ease of use. Nonetheless, despite the preference for the
ODC, the BMC is considered a useful tool. Both tools achieve a
good ease of use in the context of the EBD and DA courses. These
findings are summarized in Table 2.

The assignment performed by theDAgroup puts amuch stronger
emphasis on technical feasibility than economic feasibility evalua-
tion, while the opposite is true for the EBD group. Therefore, it was
expected that the DA group would perceive the ODC as more useful
since it provides more specific guidelines for the assessment of the
technical feasibility of an OGD-based VP. The higher perceived
usefulness of the BMC by the EBD group was expected as well,
since the BMC covers economic feasibility more extensively than
the ODC. These results suggest that OGD practitioners should favor
the use of the ODC instead of the standard BMC to formulate VP
when technical feasibility evaluation has higher importance than
economic feasibility.

As discussed in the background section, the most frequent re-
sponse to the limitations of the BMC is the creation of a new canvas
derived from the BMC. The positive performance and superiority
of the ODC for the DA group demonstrates the relevance of a BMC
variant specific to OGD. Since only quantitative data was collected,
it is not possible to precisely explain the reasons behind the success
of the ODC, but its stronger emphasis on technical feasibility and its
specific consideration and guidance regarding data-related aspects
are likely explaining factors. On the other hand, the limitation of
the BMC regarding the capture of social value does not seem to
have a substantial impact. The majority of the VP from both groups
had a social value but students included it in the VP cell of the BMC
together with the economic value.

The results also have implications for the design of the ODC.
While it proved to be superior to the BMC in the context of the
coursemore focused on technical feasibility, it showed limitations in
both usefulness and ease of use for the course focused on economic
feasibility. In order to successfully conduct an economic feasibility
evaluation, the ODC could be used in combination with the BMC.
However, this approach would be suboptimal due to redundancies
between the ODC and the BMC. Instead, we recommend that the
ODC is adapted to support economic feasibility evaluation. How-
ever, due to the absence of qualitative data, we cannot formulate
grounded specific recommendations, but a lead could be to add cells
related to the marketability of the VP in the ODC.

5.2 Limitations
One limitation of the research presented in this article is the ab-
sence of qualitative data. While the collected data shows interesting
findings, qualitative insights would have been useful to give more
depth to them [45, 53] and explain the observed numbers. Unfor-
tunately, the timing of the courses prevented the collection of this
data. The questionnaire had to be submitted to students at the
end of the course projects, which was followed by a 6-week exam
period during which students were unavailable to participate in
interviews.

The division of the roles of the researchers involved in a study
can lead to researcher bias [47]. In this research, two different re-
searchers were in charge of the EBD and the DA courses. Therefore,
the BMC and the ODC were presented by a different researcher
depending on the course, which may have influenced the students’
understanding of the two tools. In order tomitigate this bias, the two
researchers presented the tools following a jointly devised protocol.
A minimal introduction was given during which students received
the templates of the canvases with each cell completed with its
definition given in the documents presenting them. Students were
then required to read these works (i.e., the BMC is presented in [43]
and the ODC in [23]). This ensured that students from both courses
were introduced to the canvases the same way.

Another limitation is the generalizability of the findings. The sur-
veyed sample, although meeting the minimal size requirements for
group comparison, remains small. Also, the data collection setting
consists of academic courses with specific requirements, meaning
that the findings could differ had the setting been different. Fi-
nally, due to the nature of the courses, all existing business model
archetypes are not represented. The business models constructed
by the students mostly fall into single-purpose apps (e.g., waste
sorting, easy car parking), and some archetypes such as information
aggregators and service platforms are not represented at all in our
sample. Therefore, the findings on the perceived usefulness and
perceived ease of use of the BMC and the ODC are mainly valid for
single-purpose app business models.

A fourth limitation is the set-aside of some independent vari-
ables. Previous literature indicates that academic background and
previous experience may influence the perception of the perfor-
mance of the ODC and the BMC [30, 48], which is the motivation for
their inclusion in the data collection instrument. However, the large
majority of respondents from our sample (74%) have a very simi-
lar academic background. As for previous experience of the BMC,

335



DGO 2023, July 11–14, 2023, Gdańsk, Poland Clarinval et al.

results suggest that students from the EBD group have more expe-
rience with the BMC than the DA group, but this is not significant.
Also, the majority of respondents (74%) have a prior experience with
the BMC. Given the sample size and homogeneity, it is not possible
to compare respondents according to background and previous ex-
perience. However, since no respondent had experienced the ODC
while the large majority had done so with the BMC, there is likely
an influence of previous experience on the results, as the students
may naturally prefer a tool they have already experimented in their
cursus.

5.3 Future Research Leads
In addition to the directions stemming from its limitations, this
research opens the way toward several valuable avenues.

In the data collection setting, students used the BMC and the
ODC as a tool internal to their team. However, in an open data
ecosystem that aims to create value, several stakeholders are present,
including infomediaries (which was the role undertaken by the
students), citizens, and publishers [28]. In such ecosystems, col-
laboration between different actors is key to success [10, 34, 55].
Therefore, a valuable research avenue would be to study whether
the BMC and the ODC are suitable tools to support this collabora-
tion. One of the items measures respondents’ opinion regarding the
quality of the tools as a way to communicate a VP to others. Our
findings show that the BMC and ODC perform similarly (28 and 30
respondents disagree that the BMC and the ODC would make VP
communication harder, respectively). Although not significant (p
= 0.100), our data suggests a preference for the ODC as communi-
cation support in the DA course. Pursuing research with a larger
sample and qualitative data would allow verifying and explaining
the results reported in this article.

While our research identified some pain points of theODC, it fails
at providing an explanation to them as only quantitative data was
collected. Students experienced significantly more difficulties with
the ODC in the EBD course, and some cells were found especially
difficult to complete, including the VP, the costs, the public values,
the resources, the private benefits, and the infomediary, the two
latter being reported as the most difficult to complete by students
who participated in the DA course. Further research could collect
qualitative data on the difficulties experienced by users of the ODC
to formulate grounded suggestions for refining the canvas’ design,
as Gao and Janssen [23] recommended.

While this research studied the formulation of VP in the context
of two academic courses about entrepreneurship and data analytics,
there are other contexts in which infomediaries may use open data
to deliver innovative value. A context that would be valuable to
study is a social entrepreneurship course. Indeed, as explained ear-
lier in the article, social benefits are an important expectation from
OGD, and the opportunities of OGD in contributing to sustainable
development have recently been highlighted [12]. Another context
is open data hackathons [33, 44] that are characterized by a tight
and short timing constraint to formulate and implement a VP. Fi-
nally, beyond students, analyzing how professionals formulate VP
using OGD would be an interesting avenue as well. Our research
could be replicated in these contexts to identify the settings in
which the BMC and the ODC bring the most added value.

6 CONCLUSION
This article evaluates the perceived usefulness and the perceived
ease of use of value proposition (VP) formulation tools in the context
of OGD-based value creation. Two VP formulation tools are con-
sidered, namely the generic and long-established Business Model
Canvas (BMC) and the OGD-specific recently contributed [23] Open
Data Canvas (ODC).

As part of elective academic courses, 39 students formulated a
VP based on OGD and completed both the BMC and the ODC. Part
of the students conducted a Data Analytics (DA) project requiring
them to implement a working product or service delivering their
VP, and as such focused more on the technical feasibility of the
VP. The other students participated in an Entrepreneurship and
Business Development (EBD) project and were not required to
implement the VP delivery. The project thus put more emphasis
on the economic feasibility of the VP. At the end of the courses,
the students completed a questionnaire giving feedback about the
perceived usefulness and ease of use of both VP formulation tools.
The results show that both the ODC and the BMC are useful for
economical and technical feasibility evaluation, but the BMC is
superior in the context of an economical feasibility evaluation and
the ODC leads for technical feasibility. The BMC is found easy to
use, but the ODC does not achieve satisfactory ease of use for an
economical feasibility evaluation.

Based on these results, we recommend OGD practitioners use
the ODC to formulate VP if they need a stronger emphasis on
technical feasibility. We recommend that researchers conduct in-
vestigations in the emerging field of OGD-based VP formulation
tools by replicating our research in other settings and completing
it with qualitative insights to bring more depth to the quantitative
findings reported in this article.
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