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Abstract: Open data released by governments and public administrations to promote
democracy could also be a source for new business opportunities. Open data have a specific
mission to create wide benefits for the whole society. Despite the increasing economic impact
of open data applications there remains a lack of evidence on the ways these applications
actually process data and create revenue. This research investigates whether the data
processing method and the business models have any connection in the current commercial
open data applications (both mobile and web) using a sample (n=64) of Finnish applications.
The applications were studied in detail using inductive qualitative analysis. The data
processing methods were classified into six inductively formed themes of visualization, data
integration, personalization, traditional analytics, semantic search, and predictive analytics
and artificial intelligence. According to the results, most applications used combinations of
data personalization, data integration, and visualization as data processing methods. The
revenue in these low computing applications was based on ads or price differentiation.
Traditional analytics, semantic search, predictive analytics and artificial intelligence were less
common in the sample. The results showed that advanced computing methods are related to
direct product pricing. The evidence from this study suggests that the use of open data in
applications gives more added-value for companies with data analytics.

Keywords: Applications, Open Data, Data processing methods, Business models, Pricing
strategies

1. INTRODUCTION

Organizational knowledge management processes include acquisition, organization,
transferring, sharing and utilization of knowledge [1]. Thus, the exploration and exploitation
of any external information can be used as a data resource in knowledge management systems
[2]. This also includes external datasets like open data. However, recent evidence has shown
that open data is not considered as a business knowledge resource in software development
companies [3].

The business potential of open data is huge. Annual potential economic value of open
data is estimated to be around $3 trillion to $5 trillion including industries like education,
transportation, consumer products, electricity, oil and gas, health care, and consumer finance

[4].
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Previous research has established that big data has created new business models,
energy and cost savings, open innovations, and new understandings that improve decision-
making [5]. Open data even amplifies the positive impact of big data by generating additional
economic benefits such as innovative new products and services [4].

Managing big data assets as open data can have a positive impact on their use and
value. For instance, open licensing and availability via standard web-based APIs can achieve
the above-mentioned benefits.

According to the knowledge-based view of the firm, knowledge is the most important
resource in gaining a competitive advantage [6]. In this light, it is surprising that research has
ignored to study open data as a source of knowledge and competitive advantage in business.
Meanwhile, the business models of big data have received some attention [7].

In general, only few studies [5, 8, 9, 10] have been carried out on data business
models. Consequently, there remains a lack of evidence on the ways these applications
actually process data. In addition, research on applications’ revenue creation has received
little attention. For that reason, this research aims to answer the following research question:
What is the connection between data processing methods and product pricing in the current
commercial open data applications?

This paper is structured as follows: the next section introduces the theoretical
background of this study and the concept of open data. The third section sets out the research
methodology followed by the findings. Finally, the conclusions are drawn in the fifth section.

2. OPEN DATA

Open data is free access data released by a public sector e.g. governments and
municipalities [9, 10]. According to the definition of open data open data is based on six
principles:

1) The data must be public domain

2) it must be technically accessible and usable

3) access to the data must be free of charge

4) there must be a license that permits reuse of the data

5) the data should be publicly findable

6) the data must be understandable.

For instance, a PDF file is widely used but not technically very usable. Machine-
readability is often emphasized in technical accessibility. Simply making a data set available
with an open license does not make it open data by default. There needs to be documentation
or metadata to describe the data set and its meaning and structure.

In practice, the level of openness and how well the data meets these principles can
vary. Some sources even claim that open data should be the unmodified raw data [11].
Typically, open datasets are provided by public sector, and include for example public
transport timetables, weather, epidemic, statistics, budgeting, and tourist information data [9,
11].

Open data is public and purposeful data. It is often released with a specific purpose in
mind, and it has a specific mission. This mission reflects the mission of the open data
movement to make available free, open, transparent data for a variety of uses and for a large
group of users [12]. Fostering service and product innovation and economic growth are some
significant motivations for opening data [11, 13].
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Multiple government open data programs emphasize the potential for new businesses,
especially for IT companies [13]. However, it should be noted that open data does not
transform into business value automatically. It requires participation by third parties, such as
businesses and software developers [11]. Open data value networks are linked data value
chains. Linked data value chains contain raw data providers, linked data providers, linked data
application providers and end users [14].

Open data enable the use of multiple business models (Table I). The main revenue
sources of open data are consulting, raw data transformation into other kinds of structured
data, and open data-based application development [ 14].

Table 1. Open data business models [8]

1 Freemium (free product)

2 Premium (top class product, chargeable)

3 Dual licensing

4 Support and service

5 Charges for changes (billing to convert data to open format)

6 Increases quality through participation (involvement improves clients’ income or reduces
costs)

7 Supports primary business (open data naturally supports the company's own business)

8 Demand-oriented platform (a paid platform that provides open data)

9 Supply-oriented platform (open data users can bill through the platform)

10 Open source (open source in co-operation)

11 Sponsorship (a free product, funding from sponsors)

12 Infrastructural razor & blades (the service is sold in-expensively and earnings are made by
additional products)

13 Cost avoidance (reducing the cost of publishing data)

14 Free, as branded advertising (a free product for pro-motion)

15 White-label development (the company develops a product or service that other companies
can sell on their own).

The focus of this research was on application developers. These developers are
typically either software companies or private persons aiming for additional revenues from
application development.

In general, the software revenue models comprise of revenue sources, pricing policies,
cost structures, and revenue velocities [15]. The use of traditional pricing policies (e.g.
marginal cost based) is not recommended for pricing of information goods. Instead, price
differentiation based on different user needs and consumers’ willingness to pay are better
alternatives for information goods [16]. This demands personalized products and pricing, and
product versioning based on customer needs and customers’ willingness to pay [16].
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Information goods are experience goods, meaning the users need to have an
experience of the utility of the goods before they can assess how much they are willing to pay
for it. Thus, versioning of the goods should also include free versions as sales promotion for
the potential customer groups with zero willingness to pay at the current time [16].

3.DATA AND RESEARCH METHODOLOGY

The sample of 93 Finnish open data-based web and mobile phone applications was
collected from the Finnish open data Databusiness.fi website [17] in March 2018. This
official website, provided by the six largest Finnish cities, presents open data showcases and
collects together examples of using open data for applications, services, and other purposes. It
is created to accelerate data-based business in Finland and especially promote the use of open
data in business.

The sample was a comprehensive sample of Finnish open data applications publicly
available on the Internet. The inclusion criteria were that the applications were created in
Finland or owned by Finnish firms. The demo versions and non-commercial applications
were excluded from the sample. As a result, 64 applications created for business were
included in the analysis (Fig.1).

93 Applications

demo versions
entertainmentapplications

v

64 Business Applications

Figure 1. Sample collection procedure

The applications and the related websites were studied in detail using thematic
qualitative analysis. This analysis method is widely used for identifying, analysing and
reporting patterns as themes and is very useful for summarizing key features of datasets [18].
This study used analytic induction [19] as coding strategy.

Two researchers classified the applications based on the role of data in processing into
six inductively formed themes: 1) visualization, 2) data integration, 3) personalization, 4)
traditional analytics, 5) semantic search, and 6) predictive analytics and artificial intelligence.
The latter three were defined as more advanced computing.

It should be noted that the themes are not mutually exclusive. For instance, an Al-
based personalization application would be classified into the themes three and six.

The revenue models were first classified using open coding. The following 2" level of
coding categorized the revenue potential into three classes: 0 (non-profit), 1 (moderate), and 2
(high). The applications categorized as non-profit were free applications developed to
demonstrate the company's skills for sales promotion or brand building.

The earning potential of ad-funded applications is still modest in Finland, so
applications using only ads for revenue were classified as moderate. For paid products and
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services, where the consumer's willingness to pay is higher, revenue is based directly on
transactions. These were classified having a high revenue potential per product.

4. FINDINGS

A variety of different data processing combinations were used in the applications, see
Fig.2. Most were based on combinations of personalization (46 out of 64), data integration
(43 out of 64), or visualization (37 out of 64).

Personalization means e.g. combining your own location information with open data
weather information, location of available services nearby, or providing open data -based
price comparisons for your personal assets (e.g. house, car).

Pricing in these low-computing intensity applications was based on ads or price
differentiation, e.g. freemium as the free version and premium as the paid product with
additional features [8]. In these applications, the free version (freemium) as sales promotion
was widespread.

The more advanced computing was less common in the sample (traditional analytics
24 out of 64; semantic search 2 out of 64; predictive analytics and artificial intelligence 5 out
of 64).

O Visualization
OData integration

CPersonalization

B Traditional analytics
W Semantic Search

Bl Predictive analytics and Al

Figure 2. The role of data processing in applications

Based on the results, it seems that the increased level of data processing enabled
pricing the product higher, thus assuming better earning potential (Fig.3). In such cases, open
data was often integrated into other products of the company. Typically, these products were
open data containing high-tech service products.
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Figure 3. Advanced computing enables direct pricing

5. DISCUSSION AND CONCLUSIONS

This research investigated what is the connection between data processing and pricing
in the current commercial open data applications. In response to the research question there
seems to be a connection between data processing and the product pricing strategies.

It can be argued that the different roles of data processing can be combined with
certain pricing models. It seems that raising the degree of data processing (e.g. data analytics)
increases the possibilities for direct product pricing. Therefore, it can be proposed that the use
of open data is most valuable as a business resource with advanced computing.

Although, the findings should be interpreted with caution, this study has strengths.
First, it has demonstrated the common use of data personalization, data integration and data
visualization in the commercial open data applications. These results indicate that added value
to customers and new business can be created with fairly simple personalization, integration,
visualization operations.

Second, it has demonstrated how the role of data processing and pricing are related.
Hopefully, these results will encourage companies to develop more advanced computing
containing applications including data analytics. These findings broadly support the evidence
of earlier studies, which has shown that most attractive open data innovations for business
demands data combinability with other data [20].

According to prior knowledge [3, 20, 21] the use of open data in companies is not yet
primarily aimed at gaining economic benefit. As managerial implications for companies, this
study has demonstrated ways to gain these benefits and new business opportunities using
open data.
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Utilizing open data for business helps to develop new innovative service applications
and start-ups, particularly with close collaboration with open data suppliers having an ability
to share high volumes of information [22]. This also demands, in addition to a good idea,
business knowledge on markets and knowledge on end-users’ needs [23]. Hopefully, the
findings of this study inspire and encourage entrepreneurs to create novel service innovations
using open data as a resource.

These findings may be limited by the small sample of Finnish commercial
applications. Therefore, more research is required to develop a deeper understanding of the
commercial potential of open data applications. It should also be noted that this study was
limited to application providers of open data. The open data value networks, like other kinds
of linked data value chains, include also raw data providers, linked data providers, and end-
users [13]. These were not included in the material of this study.

In the future, it would be important to explore the whole open data business
ecosystems including all the above-mentioned actors in these systems.
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