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ABSTRACT

Open data has been a hot topic of the decade, as even the
president of the United States has given input to the de-
ployment of open data practices. Besides politics, open data
has been discussed in the scientific literature. So far the big
breakthrough has not happened, although several cases have
proved that the open data concept works, and provides pos-
itive results in several ways. In this article, we study and
discuss the perceptions towards open data in business. Our
data consisted of 45 survey responses gathered from vari-
ous Finnish companies. The results indicate that companies
want to use open data in different ways — ranging from
application development to process efficiency — but at the
moment open data in Finland is scattered and most of the
companies do not find what they need. These findings are
in line with the previous research executed on the field and
argue that open data still needs more positive examples of
application, but the potential is real, and companies con-
sider it as a useful concept.
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eApplied computing — Information integration and
interoperability; Enterprise data management; 1T gover-
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1. INTRODUCTION

Open data — data that can be used, reused, and shared
by anyone — has been estimated to offer a boost to the eco-
nomic and social value between three and five trillion dollars
annually, as calculated by McKinsey Global in 2013 [15].
They estimated that the value would be unlocked across
seven sectors, for example with 210-280 billion in finance and
300-450 billion in the healthcare business. However, unlike
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some other concepts to increase revenue, the data itself does
not hold any value [2] since the data is shared without costs,
but the added value stems from the use of data, where any-
one can innovate and develop new business from the data.
In order to realize this goal, the most critical requirement
is that the governments need to release their data sources
for its citizens and private sector, and the opened data has
to satisfy specific needs in a business context. This mainly
requires three aspects: high quality, high update frequency,
and ease of reuse [21].

There currently exists multiple business models around
open data [1]. These models allow companies to build vi-
able businesses solely based on open data, or enhance their
existing products and services with new data [22].

However, in order to create new innovations and develop
new businesses around open data it is necessary to know
what the companies expect from the current and future open
data and what do they want to do with it.

This study aims to answer to a question “How do com-
panies perceive open data?“. This question is divided into
sub-questions: “How does the company size affect the actions
in open data ecosystem?“, “How do the perceptions differ
within open data ecosystem?“, and “What affects the per-
ceiwed added value?“. To understand these considerations
in the business, our research group conducted a survey of
45 business organizations, collecting information on themes
such as interest towards data business in general and appli-
cation of open data in the current business strategies. Based
on our observations, the smaller organizations are more ea-
ger to adopt open data into their business, but there also
seems to be confusion with the strategy that successful ap-
plication of open data practices would require. In general,
the business needs more success stories and positive example
cases to invest in the open data practices.

Rest of the paper is structured as follows: In the next
section the related research about similar studies are cov-
ered and their relevant findings are described. The third
section outlines the research process: protocol, participants,
and data analysis. In the fourth section, the results are
summarized and discussed further with the statistical sig-
nificance and implications from the hypotheses. The fifth
section offers discussion about the most important findings
and implications. We conclude this paper in the sixth sec-
tion.

2. RELATED RESEARCH

The entire worth of the software industry is approximately



407 billion USD [17] if taking into account only the compa-
nies, which provide software as a product. If every area of
industry, which applies some form of a software component
is taken into account, there is a question of what product or
service industry provider doesn’t fit the bill, since almost ev-
ery new product or service has some form of a software com-
ponent. In this sense, the application areas of open data are
not limited by the area of industry, since almost every busi-
ness domain has some service, product or analysis method,
which could apply open data or open data-related services.
Open data has a potential to become a major component for
business [21], even to the extent that it should be possible
for companies to exist solely on the business based on the
open data resources — as has already happened in the U.S.
[22].

Gonzalez-Zapata and Heeks [7] identified four different
perspectives of open government data (OGD): Bureaucratic,
Technological, Political, and Economical. The Chilean case
study [7] found that in the analysis of stakeholders of OGD,
the private companies and economic perspective were ex-
pressed the least as stakeholders from all of the four per-
spectives. Their results are indicating that companies do
not have any specific strategies for the use of open data.
However, at the same time, the open data activists from the
supply side see the fostered innovation and entrepreneurship
as a sufficient economic impact, disregarding the enhance-
ment of existing businesses.

Jaakkola et al. [11] used a survey to determine, how
Finnish organizations are interested towards open data and
its applications. Jaakkola et al. targeted private and public
organizations with a survey in the Satakunta region, receiv-
ing 43 responses. They measured the knowledge about open
data, the business opportunities, and information related
to open data. The study discovered three main results: 1)
companies do not have experience about open data, 2) com-
panies can see the business potential of open data but not
the business opportunities, and 3) information about open
data is lacking. In their article Jaakkola et al. also deter-
mine different roles in open data ecosystem that are applied
in this article. However, the concept of open data ecosystem
is much grander and divided than the roles, as is presented
in the literature review by Zuiderwijk et al. in 2014 [23].

3. RESEARCH PROCESS

In order to find out what perceptions companies have con-
cerning open data, a quantitative survey was conducted in
the Spring of 2015. The objective of this survey was to de-
termine the corporate opinion towards published open data,
and the current methods of publishing. The survey method
for data collection was selected in order to engage multiple
companies within a short period of time.

Protocol: In order to collect data from the companies, a
five-minute online survey was conducted. The survey com-
prised sixteen multiple choice and open-ended questions and
it was constructed for Finnish companies only, so the survey
was conducted only in Finnish to ensure that all respondents
understood the question items correctly. The survey was
structured into three topics: basic information, open data in
business, and future contacting. The goal of the survey was
to assess, how companies currently perceive open data, how
their actions affect their views, and where does the added
value come from in their business domain. In addition to the
main survey, the industry discussion panel was formed as a

professional discussion forum and has been open for registra-
tion continuously. The registration form for industry panel
contained questions about basic information concerning the
companies and networks, as well as their existing interest
towards data business. Both the survey instrument and the
panel registration form are described in the appendix.

Participants: The survey was sent to an industry dis-
cussion panel — in which each participant voluntarily joined
per their interest — that consisted of one hundred compa-
nies and nine networks of organizations. In order to conduct
a business-focused analysis, the networks were left out from
the analysis. From each business organization, only one sub-
mitted answer was accepted to maintain a balance between
the different sized organizations and to ensure that the data
does not over-represent the larger organizations of the indus-
try panel. Out of the 100 companies, 45 individual answers
were collected. 19 out of the 45 respondents (42.2%) were
identified directly as software development companies. 10
respondents (22.2%) were identified as companies working
directly with information technology, such as IT consulta-
tion or hardware provider. The rest of the companies repre-
sent different business domains which by themselves do not
have a direct link to information technology, such as machin-
ery and process design, industrial design or security. The
companies are identified as Micro (< 10 employees), Small
(< 50 employees), Medium (< 250 employees), and Large
(250+ employees), according to the European Commission’s
definition [5]. For the survey respondents, the distribution
of sizes was as follows: Micro 62.2%, Small 17.8%, Medium
8.9%, and Large 11.1%.

Data analysis: The hypotheses of this research are di-
vided into two categories: size-related and role-related. The
first three hypotheses H1-H3 are used to establish if the com-
pany size affects their actions related to the data business
and open data ecosystem. Sayogo et al. [20] determined
that smaller companies can benefit more from publishing
open data, than the larger companies. With the first three
hypotheses, the goal is to understand if similar phenomenon
in the open data consumption is possible from the company
point of view. The hypotheses H4, H5 and H6 take into
account the roles in open data ecosystem and try to estab-
lish their impact on the perceptions about open data and
data business. The article by Jaakkola et al. [11] deter-
mined that definite roles exist in the open data ecosystem;
in our research, the objective is to test if these roles have an
impact on the business of different companies. In the final
hypothesis H7, the aim is to find out how do the interests to-
wards specific civil sectors affect the added value from data.
As stated by Manyika [15], open data can bring a different
amount of economic value to different sectors. This hypoth-
esis brings additional insight about the impact of current
trends on the sources of added value of open data.

The following hypotheses were developed and assessed via
the survey instrument:

e Hypothesis 1: The target of interest towards data busi-
ness is determined by human-based resources. (Applies
registration form Q10 and Q11)

e Hypothesis 2: Size of the company determines the key
source of added value. (Registration form Q10 and
Survey Q10)

e Hypothesis 3: The availability of human resources in-
creases actions in every role of open data ecosystem.



(Registration form Q10 and Survey Q11)

e Hypothesis 4: Roles in open data ecosystem defines the
necessary information about open data. (Survey Q11

and Q12)

e Hypothesis 5: Role in open data ecosystem determines
the sources of added value. (Survey Q11 and Q10)

e Hypothesis 6: Role in open data ecosystem defines the
interest towards data business. (Registration form Q11
and Survey Q11)

e Hypothesis 7: Source of added value correlates directly
with the interest towards a specific data topic. (Survey
Q10 and Q6)

The hypotheses H1, H2, and H3 were analyzed using Least
Squares-method. The method was selected because the data
fills the four recommendations offered by Gray and Mac-
Donell [8]: multiple degrees of freedom, homogeneous dataset
without drastic outliers, linear variables, and harmonious
data. With the sample size of 45, the analysis cannot be used
for predictivity, but it offers insight towards the trends. The
hypotheses with non-linear variables, H4, H5, H6, and H7,
are analyzed with descriptive analysis and their statistical
significance is tested with Pearson‘s x? test [3].

The organizations were divided into different role groups
based on their open data practices. Jaakkola et al. [11]
identified five roles, which were defined as follows:

e Suppliers are organizations that supply data through
an interface or a portal.

e Aggregators are organizations, who collect and aggre-
gate data for visualization and analysis.

e Dewvelopers create applications based on the available
data to benefit consumers as well as other organiza-
tions in their ecosystem.

e FEnrichers are actively seeking added value from open
data to their existing products and/or services.

e [Enablers facilitate the opening and usage of open data
by offering hosting services, instrumentation, and con-
sultation and advisory services.

The article also presents a sixth role: a consumer. How-
ever, the role of the consumer is usually understood as a cit-
izen or citizens in the ecosystem, which is not in the scope of
this study. Excluding the supplier and consumer, other roles
can be described as intermediaries between the supplier and
consumer. The roles and their interactions are presented in
Figure 1.

4. RESULTS

In this section, each of the hypothesis is presented sep-
arately and reflected to the available data. Before the hy-
potheses, the statistical significance is addressed and the
implications of these results are discussed in the last part of
this section.
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Figure 1: Roles in open data ecosystem, adapted
from [11].

Table 1: Pearson‘s x? test results

Hyp. | Degrees of | x* value | x” critical (5%)
freedom

H4 | 28 9.7467 | 41.34

H5 16 6.4189 | 26.3

H6 | 40 4.6832 | 55.76

H7 | 72 26.8800 | 92.81

4.1 Statistical significance

The hypotheses from H4 to H7 were tested for statistical
significance with Pearson‘s x? test. The test measured if the
measured variables correlate with each other; the tests were
measured with the limiting value of 5% and the results are
presented in Table 1.

Pearson'‘s statistics is used to determine if there is a cor-
relation between two variables: the experimental values are
being compared with the critical value [9]. Greenwood and
Nikulin continue that with Pearson‘s x? test there are al-
ways two hypotheses: the hypothesis that variables corre-
late or the null hypothesis that the variables do not corre-
late. When the x? value is higher than the critical value,
the null hypothesis is rejected and similarly if the critical
value is not exceeded, the null hypothesis is accepted. The
critical value is determined by the level of significance and
available degrees of freedom [18]. The level of significance
was determined to be the least acceptable level of 0.05 [4].
In this study, our hypotheses were — for every separate hy-
pothesis from H4 to H7 — that the variables in the analysis
correlate. However the x? value does not exceed the crit-
ical value in any set of variables, which dictates that the
variables do not correlate and there cannot be any definite
outcomes. In other words, our findings are not predictive,
they are descriptive.

4.2 Hypotheses

In this article, we tested seven different hypotheses; the
results are summarized in Table 2 and presented further in
this subsection. The implications of these results are dis-
cussed after the hypotheses.

Hypothesis 1: The target of interest towards data
business is determined by human-based resources.

The first hypothesis was tested with the data from regis-
tration form items Q10 and Q11. The data analysis indicates
that the interest towards any section of data business is not



Table 2: Summary of the hypotheses and results.

Hyp. Result Justification

H1 Rejected The analysis indicates that larger companies are more interested in every section of the data business.

H2 Accepted The analysis indicates that the smaller companies prefer application development and specialized use
of open data, while the larger companies tend to lean more towards data aggregation, data usage in
research and development, and working process improvements.

H3 Rejected Smaller companies are more interested in the roles of developer and enricher than larger organizations,
who prefer the roles of aggregator, enabler, and supplier.

H4 Rejected The interest towards information about the open data is unanimous and not related to these roles in
this set of organizations. The most important information are ’lists the about open data’ and ’lists
about the prospective dataset’.

H5 Rejected The sources of added value are very similar between different roles and since the data does not correlate,
any conclusions from small differences would be meaningless. The most potential sources of added value
were data usage in an application and data aggregation.

H6 Rejected All of the groups are interested in the same aspects of data business. The most interest is pointed
towards data-based products and data enhancement.

H7 | Inconclusive | All of the sources of added value lean towards specific sectors, but it does not provide enough insight to
make conclusive deductions. The most popular data topics are the geographical, traffic, and IT sectors.

determined by the size of the company. The analysis, pre-
sented in Figure 2, clearly indicates that the interest towards
different sections rise when the size of the company grows.
Some of the data business categories are rising faster than
others, but with this data sample, statistical significance
cannot be found. This leads us to discard the hypothesis
HI.
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Figure 2: Least Squares-analysis on company size
correlation to interest in data business.

Hypothesis 2: Size of the company determines the
key source of added value.

This hypothesis is tested with an item from the regis-
tration form (Q10) and an item from Survey (Q10). The
analysis in Figure 3 shows that using open data in an ap-
plication is far more popular for small companies than it is
for the large ones. Also the category Other is more popu-
lar in smaller companies, dictating that smaller companies
use open data for specific, specialized goals not listed in this
survey. Based on the analysis, larger companies tend to be
more interested in the research and development, data com-
bination and intensifying their own working processes. This
result leads us to accept hypothesis H2.
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Figure 3: Least Squares-analysis on company size
correlation to the source of added value.

Hypothesis 3: The availability of human resources
increases actions in every role of open data ecosys-
tem.

In order to find out if the hypothesis is acceptable, ques-
tions Q10 from registration form and Q11 from the survey
are used. Based on the analysis seen in Figure 4, the role of
the aggregator is rising rapidly with the size of the company.
Also, the role of enabler and supplier are more popular with
larger organizations. Only the roles of developer and en-
richer — direct manipulators of data — are more popular
with smaller companies, which would indicate similar results
as in hypothesis H2. This result is rejecting the hypothesis
H3.
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Hypothesis 4: Roles in open data ecosystem de-
fines the necessary information about open data.

This hypothesis was tested with the survey items Q11 and
Q12. As based on the results illustrated in the Figure 5,
the different roles of the open data users correlate between
the different groups. In all groups, the application types
list about open data and list about prospective dataset are
the two most important information sources while open data
service-level agreement was the least important factor. Even
if there is really no strong correlation between the roles and
the usages (see Table 1), there are some minor differences;
for example, the enablers are relatively most interested in
the applications that apply open data sources. The data
would indicate that all companies are fairly interested about
two main aspects: what data is currently available and what
data will be available in the future. All of the groups are
unanimous in their preferences, which leads us to reject hy-
pothesis H4.
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Figure 5: Necessary information about open data
for different roles.

Hypothesis 5: Role in open data ecosystem deter-
mines the sources of added value.

This hypothesis was tested with survey questions Q11 and
Q10. It was expected that different roles would perceive the
added value from open data differently, but as can be seen
from Figure 6, the ratio of answers were practically unani-
mous. The ratio was calculated by dividing the number of
answers of one role about one source of added value with the
sum of all the answers in that group. There is a small rise
of added value from open data in applications for the group
of developers, but the rise is a lot smaller than initially ex-
pected and it takes space from the R&D, which is logical.
Added value from combining open data with other data is
similar to every role, while it was expected that aggregators
would have more interest towards that than the rest of the
groups. The differences are significantly small and since the
data does not correlate based on Pearson‘s x? test, drawing
definite conclusions from the data is not feasible. However,
the data would suggest that we have to reject H5.
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Figure 6: The source of added value for different
roles.

Hypothesis 6: Role in open data ecosystem defines
the interest towards data business.

For this hypothesis, the questions from registration form
and survey were used, registration form Q11 and survey Q11.
Looking at Figure 7, it is quite evident that every company,
independently from the role, is interested in the same aspects
of data business. The ratios in the figure are calculated by
summing all of the answers per role and using that as the
divisor for the number of answers in each interest. All of
the groups raise the data-based applications and services
as the most interesting topic. Otherwise, the results seem
more uniform, only the interest towards data governance
and data collection drop from the others. While the data
is not statistically significant (Table 1), the participating
companies do seem to be interested in the same fields of
open data and data business. This result would suggest
rejecting the hypothesis H6.

0.8
07
0.6
0.5
0.4

. EEnabler
| ®mEnricher
Developer

03 {
02 | ™ Aggregator
1]

X\
z\o\?“‘aauﬂ““‘\%ﬂa\"“"s&"‘“ m\\EG‘P ‘éﬁ?am\‘iifsnﬂ““%a“@ one
ol o

ae“
\:\\‘*‘Jtar'e pe™

pae®

Figure 7: Roles per interest towards data business.

Hypothesis 7: Source of added value correlates di-
rectly with the interest towards a specific data topic.

Figure 8 illustrates the division between the application
methods with the most common application domains iden-
tified from the industry. In all of these domains minimum
of ten organizations indicated that they have some business-
related open data application in mind. To specify an answer
for this hypothesis, survey questions Q10 and Q6 were used.
The scale in the figure is the number of answers per data
topic.

From Figure 8 the sectors where open data could bring
in the most added value are IT and traffic sectors as well
as the geographical applications. In every field, the value
of combining open data exceeds the interest towards direct
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Figure 8: Added value from different data topics

applications. Only fields where the interest towards direct
applications are at least on par with data aggregation are
housing, construction, finance, and security.

From this data, the acceptance or rejection of the hypoth-
esis H7 is inconclusive. On one hand, the interest peaks def-
initely towards few fields, but on the other hand, it includes
all of the sources of added value. From the data, it is im-
possible to ascertain that the specific fields lean towards a
specific source of added value. In a dataset that is not cor-
relating, according to Pearson‘s x? test, the differences are
not that remarkable. However, the resulting figure does raise
interesting insights on the mindset of the companies about
what they want to do with the available data. Even with
the differences in popularity, the sources of added value have
approximately the same shape in every field. The popularity
of these topics is similar to the results of the study analyzing
the commercial interest towards Spanish open data domains
[21], where the geographic and financial data were clearly
the most popular topics, 51.1% and 46.8% respectively. In
our data traffic and IT are also popular topics while the fi-
nancial data is not in the spotlight. However, both datasets
agree on the popularity of geographic information.

4.3 Implications of the results

As stated earlier, due to the constrained dataset, the re-
sults cannot be used to predict and present definite corre-
lations. However, some implications can be drawn from the
data and they are discussed in the following. The acceptance
of H2 is not that surprising; it offers insight to the fact that
smaller companies are trying to create applications based

on open data; they are trying to create direct value with
products. Some products and even companies can be built
essentially on top of open data. Larger companies are more
interested in indirect value, such as research and efficiency
improvements.

In the hypothesis H3, the implications are fairly similar
to H2: smaller companies prefer the role of developer and
enricher, which would indicate that smaller companies are
trying to benefit directly from open data and transform the
freely accessible data to a new or improved product. The
rapidly increasing interest towards the role of aggregator by
larger firms is in line between the two hypotheses. Larger
companies, who are interested in data aggregation and R&D
with open data are heavily leaning towards the role of ag-
gregator, disregarding the other roles.

H4 would indicate that what companies really need is in-
formation about the sources of open data, where it is and
how can it be accessed. The problem with this is the frag-
mented nature of the open data release since open data in
Finland is available in a governmental portal while some
cities are providing their data through websites.

The analysis of H6 brings an interesting contrast to the
other hypotheses, namely H2 and H3. Those two hypotheses
stated that smaller companies are more interested in appli-
cation development based on open data, but at the same
time, H6 states that most of the companies still regard ap-
plications as the data-based core business. This shows the
difference for a data business as a whole and the open data
business: larger companies are regarding open data as some-
thing more than just a business resource for direct value,
while smaller companies use it as a resource in order to grow.

In H7 the most selected fields were traffic, IT, and maps
and GIS (Geographic Information System). Since the geo-
graphic data is practically ready for publishing and does not
require any anonymization, it is an easy solution for data
suppliers to share. The use is also universal since multiple
different applications can be improved or innovated based
on the available data about locations and other spatial data.
The traffic sector has been discussed a lot in the open data
community since it could bring multiple benefits to the so-
ciety. Such like the spatial data, traffic data can be used to
satisfy multiple aims, from which the smart city viewpoint
is one of the grandest. The interest towards open data in IT
sector can be used directly to improve their existing prod-
ucts, benefiting the existing clientele and society, and also to
increase the portfolio of services. The analysis also shows the
differentiation of the interest towards applications versus the
combination of data, where data aggregation is more popu-
lar in any field. This would confirm that the added value of
open data does not come from the data in itself but through
shared value from the social and economical standpoint [13].

What strikes most from the data is the fact that while the
sample is not statistically significant, the results are looking
very similar, nearly identical in H4, H5, and H6. Even when
the companies are all working in their own, respective fields
and extending their own portfolio, this sort of uniformity
seems impossible. The interest towards specific data topics
is also biased towards few topics, which are easy to use. It
would seem that while companies already have experience
about open data and they see the possibilities of it, they
still follow the directions set by data supplier. This would
suggest that companies do have the basic knowledge about
open data, but they are unable to follow the data suppliers



as much as would be required, so they follow the recom-
mendations made by the publisher. This limits the reuse of
open data since the interested parties cannot find the data
they need. It also creates a problem, since the most pre-
ferred way of communication and learning about the open
data possibilities (see Figure 9) is direct conversations with
the suppliers and workshops, which would require knowledge
and experience in the domain.
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Figure 9: Preferred communications methods from
the company perspective (Survey Q13)

The hypotheses of this survey discuss the different ap-
plicabilities of the open data. These observations can be
summarized as follows:

e Size of a company does not change the interest to-
wards data business, but it changes how the company
sees open data. Smaller companies are directing their
attentions towards open data based application devel-
opment, while larger companies prefer indirect appli-
cations and benefits of open data.

Participating in the open data ecosystem does not cause
any differentiations about what knowledge is needed
about open data, where the added value comes from,
nor the views about data business.

The added value in open data ecosystems origins from
the open data based application development for smaller
companies and data aggregation for larger firms. It
would seem that in every field of society, the interest
towards combining data exceeds the interest towards
data-based applications.

e Companies do not have the capability to follow the
data supplier as much as they are required to in order
to utilize open data to the full extent. It seems that
companies, in general, do not know what they want,
or what is offered.

S. DISCUSSION

Based on the results, it can be argued that companies are
currently following the open data trend, but it is not clear
for them how and where they could apply the open data
effectively. In the case of applicability of the open data, the

case study by Gonzalez-Zapata and Heeks [7] found that the
companies are not that interested in open data and govern-
ments are not that interested in cooperating with private
firms. Our findings in this article support some of the find-
ings, but are not as definite; the companies are interested in
the possibilities of open data, but they do not know what
data could be applied and when. Our data and our findings
are closer to the findings of Jaakkola et al. [11]: companies
see and understand the business potential in the open data
activities, but they are lacking the means such as knowledge
and experience to tap into the business opportunities. In
addition, the companies lack the communication channels
concerning the open data possibilities, as seen in Figure 9.
In any case, the research done by Jaakkola concentrates on
one provincial region, while our study has a national focus.
Comparison between our findings and Jaakkola would sug-
gest, that the results do not differ much between the different
Finnish provinces and at least in the Finnish domain, these
concerns are valid and need to be addressed.

Blame about the lack of communication can be shifted
towards data supplier, who should be able to discuss with
companies when they are opening their data. Some govern-
ments and municipalities nowadays are opening their data
based on the reason that it has to be open [12]; they do
not think about the opportunities that can emerge from the
data. Therefore there should be more dialogue between data
openers and users, whatever the role in the ecosystem or so-
ciety. Currently, both sides are concentrating on their own
data policies and they practically disregard each other in the
process. In order to find new economic development from
open data, the publisher should know what data is neces-
sary to provide for a company to use it in their product or
service. This works both ways: the companies who are inter-
ested in the government’s data should actively research and
discuss with the supplier about what they want and how.
This would enable the publisher more freedom and flexibil-
ity in their processes and decision about which set of data
will be opened.

These issues are not in any way new and they are being
actively tackled by organizations such as OGP with other
similar issues [16]. The most distressing fact is that these
aspects we found in this study have been addressed for years,
but still it seems to be a problem. So it begs a question: are
the governments doing enough and are they doing the right
decisions and actions to further the economic impact and
value of open data?

5.1 Validity

First of all, in the survey the sample size of 45 organi-
zations may seem somewhat limited. However, similarly,
as in [10], the sample size is small but sufficient if ana-
lyzed correctly. In our study, the threat of overfitting the
data — over-representing certain sub-groups of participants
— was addressed by selecting the organizations to repre-
sent different software domains and types of organizations,
and only allowing one responded per organization to pre-
vent larger organizations from over-representing themselves
in the data. Also related to the number of organizations,
a paper by Sackett [19] discusses the conceptualization of
signal-to-noise-ratio in statistical research. Their approach
to define confidence as based in practicality of observations:
confidence = (signal / noise) * square root of sample size.
In practice, this indicates that the confidence for the result



being non-random weakens if the amount of noise increases
while signal decreases. In the Sackett model, the attributes
are abstracted, meaning that the noise can be considered
to be any uncertainty on the data. In this study, the sam-
ple population was first screened with a participation survey
and then ensured with the industry discussion board that the
operating domain and the intentions of the answers were un-
derstood correctly. Since the concept of the Sackett study is
that the confidence in the survey data increases the validity
of the study, our study addressed this problem by screen-
ing the sample for wanted types of organizations. Therefore
it can be argued that our signal was very good and noise
low, so the overall confidence should be good. Finally, the
Pearson‘s x? test is considered a reliable tool for assessing
goodness of fit between two groups (e.g. [3]).

Considering the technical structure of the survey, the re-
sponses were collected with established methods, for exam-
ple by applying the ’like best’ (LB) technique with roles es-
tablished in the prior research, which is common survey data
collection strategy (e.g. [6]). In addition, Kitchenham et
al. [14] divides comparable survey studies into exploratory
studies from which only weak conclusions can be drawn,
and confirmatory studies from which strong conclusions can
be drawn. This study is an exploratory, observational, and
cross-sectional study that explores the phenomenon of ap-
plying open data and the expectations of the open data in
practice, and provides more information and understanding
to both researchers and practitioners to refine their future
work into the topic.

The validity can be also questioned with the biased size of
participating organizations as well as their individual fields
of business. Only 11.1 percent of the respondents were large
organizations, while the rest of them were SMEs. This is-
sue of validity was noticed by Verhulst and Caplan, where
the smaller organizations were recognized as the main ben-
eficiary because of the equalizing effects of open data. The
positive effects of open data are most likely felt by smaller
organizations first because they have limited access to data,
information, and analytical tools, a trait not shared with
larger companies [22]. 42.2 percent of the survey partici-
pants are doing business directly in the software develop-
ment field and 22.2 percent of the companies are doing busi-
ness in an area closely related to information technology. It
causes a bias towards the software development and soft-
ware business in general. However, this threat to validity
would be larger, if the companies were randomly selected
and non-screened since the amount of irrelevant noise would
also increase. For this study, only companies which are cur-
rently doing business with the open data or within the open
data ecosystem are participating in the survey since they
have tangible viewpoints.

6. CONCLUSION

In this paper, we have presented our results on a national
survey regarding the application and adoption practices of
open data in Finland. The survey collected 45 responses
from several different business domains, such as construc-
tion, software development, tourism and even sports event
organizers. In general, the results confirmed our prior expec-
tations knowledge based on the prior research and another
regional survey on the application of open data in Finland.

Across the different industry domains and company sizes,
the survey implicates similar results: the application of open

data offers potential for economic value in several sectors,
but so far the companies have had difficulties finding a suit-
able strategy for implementing open data resources. The
most important observation was that the companies can-
not find the open data they need for their business, even
though they are willing to use the data. The scattered sup-
ply of open data requires more resources from companies
than they want to deploy. In general, the results were in
line with the earlier regional studies, and confirm that the
observations and recommended actions for promoting open
data initiative needs to address these issues on the national
level.

In the future, the results of this study can be used to guide
the decision-makers and open data suppliers to further op-
timize their strategies of publishing data. One possible line
of inquiry would be to focus on determining the possibilities
and most promising venues, which could be used to supply
open data more efficiently to citizens and businesses with
reasonable costs to the publisher.
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APPENDIX

Survey
Background information

1.

5.

I answer to this survey as:

(a) Company representative/Network representative

. First name

2
3.
4

Last name

. Name of the company/network

City

Open data in business

. (Q6) Which data or programming interfaces are the

most interesting to you from the viewpoint of your com-

pany’s/network’s business?

(a) Housing / Administration / Real estate / Maps and
GIS / Citizen feedback / Culture / Law and regu-
lation / Traffic / Sports and activities / Tourism /
Counselling / Education / Decision-making / Con-
struction / Social services / Finance / Events /
Health / IT / Security / Livelihood / Population
/ Environment / Other

. (Q7) Does your company/network have services or prod-

ucts in use or in design, where you apply open data or
open interfaces?

(a) Yes / No

. (Q8) If yes, what kind of product/service and what

data/interface it is using or could use?

. (Q9) Do you think that using open data could bring

added value to your company/network in the future?

(a) Yes / No

. (Q10) If yes, where does the added value come from?

(a) Using open data in an application / Combining
open data with other data / Using open data in
R&D / Intensify own working processes / Other

. (Q11) What are the roles of your company /network in

open data ecosystem?

(a) Supplier (provides data) / Aggregator (collects data
from different sources and visualizes it) / Developer
(develops applications based on the data) / En-
richer (combines open data with their own data)
/ Enabler (raises awareness and interest towards
open data) / Other

. (Q12) What are the most important sets of informa-

tion for your company/network that the cities should
provide about open interfaces and data (top 1-3 most
important)?

(a) List about open data / Limitations or licenses about
the data / Open data service-level agreement /
Metadata / List about prospective datasets / In-
formation about the status of opening / Informa-
tion about open data applications in our business
/ Other

. (Q13) What are the preferred methods of communica-

tion your company/network would be most interested
about?

(a) Conversation with data suppliers / Conversation
with local open data enablers / Conversation with
other companies who are interested about open
data / Seminars / Workshops or similar / Infor-
mation packages / Surveys / Other

9. Comments about the industry discussion panel?
Future communications

1. T want to be contacted by a representative about uti-

lizing open data.

2. Which city representative you want to have communi-

cations with?

(a) Helsinki / Espoo / Vantaa / Tampere / Turku /
Oulu



Registration form (for companies)
Contact information

1.
. Appellation

Tt s W N

Name

. Phone number
. E-mail address

. Organization

(a) Company/Network

Company information

1.

. Company website

Tt s W N

Company name

. Business ID
. Office locations

. (Q10) Company size

(a) 1-4 / 5-9 / 10-19 / 20-49 / 50-99 / 100-249 / 250-
499 / 500+

. (Q11) Interest towards data business

(a) Data-based applications and services / Data en-
hancement / Interface development / Consulting
and training / Data analysis / Data collection /
Data management / Data mining / Data sharing /
Data governance / Other

. Expectations from the panel



