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Abstract. The increasing availability of open data promises transparency and
economic growth. Although several studies have highlighted the value of open
data for businesses, the private sector has been slow to adopt it, falling short of
expectations. This is due to a lack of knowledge about the real benefits of using
open data as a business and few use cases for commercial reuse of open data.
Against this backdrop, our study aims to shed light on the commercial use of
open data by developing a comprehensive taxonomy consisting of 14 dimensions
and deriving five commercial open data user archetypes. Our study contributes
to the literature by providing a nuanced understanding of the commercial use of
open data, as well as a conceptual framework that structures successful open data
use cases, which can be used by businesses and practitioners to identify opportu-
nities for potential open data use scenarios in their respective organizations.

Keywords: Open Data, Use Cases, Taxonomy Development

1 Introduction

Data is essential in our knowledge-driven world, driving both societal and economic
shifts. Its value increases with reuse (Hossain et al., 2016), making sharing and opening
datasets crucial to unlocking its full potential. In this context, the concept of open data
has become increasingly popular in recent years. An expanding quantity of data is being
made available as open data to promote transparency and stimulate both new businesses
and economic growth (Janssen and Zuiderwijk, 2014). The open data movement origi-
nated with the release of public data as open data by governments with the goal of
enhancing governmental transparency, fostering citizen participation and collaboration,
and facilitating economic growth (Janssen and Zuiderwijk, 2014; Davies et al., 2019).
Open data refers to “data that is freely available, and can be used as well as republished
by everyone without restrictions from copyright or patents” (Braunschweig et al., 2012,
p- 1). Institutional policies and pressures have encouraged both public and private enti-
ties to provide access to their information (Hossain et al., 2016; RéBler, 2022). Open
Data has the potential to improve governance and democratic processes, empower cit-
izens, adress public problems and create economic opportunities (Ahmadi Zeleti and
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Kerins, 2023). In terms of economic potential, open data has been the subject of high
expectations, being seen as a “gold mine” of business opportunities (The Economist,
2013). According to Manyika et al. (2013), the economic value of open data ranges
from $3.2 to $5.4 trillion annually worldwide. Open data has the potential to enhance
growth and prosperity across various industries, including transportation, consumer
goods, electricity, finance, agriculture, urban development, and the social sector, as ev-
idenced by prior research (Davies et al., 2019; Gruen et al., 2014; Manyika et al., 2013).
Despite the widespread enthusiasm for the vast potential of open data and the increasing
availability of open datasets, the private sector has lagged in its adoption of open data,
and the use of open data by businesses is below expectations (Krasikov et al., 2020;
Zuiderwijk et al., 2015). While research on the expected benefits of open data provides
initial insights, little is known about its potential benefits in the private sector (Enders
et al., 2021). There is a lack of understanding regarding the precise variables, parame-
ters, and pathways through which open data translates into growth and opportunities
(Verhulst and Caplan, 2015) and the literature lacks a specific perspective on the use of
open data in a business context (Krasikov et al., 2021). Furthermore, there is a shortage
of open data use cases that can serve as a foundation for purposeful and precise con-
sumption of open data (Krasikov et al., 2019).

This study seeks to examine how economic value can be created through open data in
a business environment by viewing this issue from the perspective of enterprises. The
research objective is to create a taxonomy for the commercial use of open data by busi-
nesses. This will synthesize the relevant knowledge on this topic and expand compre-
hension of commercial open data reuse in the private sector by improving the still in-
sufficient understanding of open data value creation. The developed taxonomy can as-
sist researchers and practitioners in objectively assessing key facets of the potential
business applications of open data. The taxonomy provides various perspectives on the
commercial reuse of open data and contains major dimensions that determine the pos-
sible use scenarios of open data for businesses. The taxonomy was developed following
the approach specified by Nickerson et al. (2013). Throughout the process of four iter-
ations, diverse sources such as research literature, whitepapers, and use cases were ex-
amined. Based on the developed taxonomy, we derived five archetypes of commercial
open data users. This paper is organized as follows. The second section introduces open
data and value creation. In the following two sections, we describe our methodology
and the results. In the fifth section, we discuss the contributions and limitations.

2 Theoretical Background

2.1 Open Data

Open data is a widely used term and can be defined as “data that is freely available, and
can be used as well as republished by everyone without restrictions from copyright or
patents” (Braunschweig et al., 2012, p. 1). Although there are many definitions of open
data, there is no universal approach to determine whether data is open or not. According
to Verhulst and Caplan (2015), some authors view open data as part of a spectrum of



openness. In this regard, Lindman et al. (2013) define openness as including technical
openness of data (e.g., through the use of interfaces and standards), legal openness (in-
cluding copyright and licensing), and commercial openness (allowing for commercial
use of the data). Open data can be provided by both government and private organiza-
tions, resulting in the subsets of Open Government Data (OGD) and Open Private Data
(Berends et al., 2017). Open government data can be defined as “data collected and
held by a government and its agencies, shared and made freely available to anyone in
order to pursue open government objectives” (Marmier and Mettler, 2020, p. 3). Not
all published data can be considered 'pure’ open data, as they do not always meet strict
criteria, such as the Sebastopol Open Government Data Principles (Verhulst and
Caplan, 2015). Shared corporate data, i.e. data voluntarily published by companies that
were previously internal to the company, is considered by many authors to be a form
of open data, although it is often subject to a number of restrictions and is therefore not
open data according to a strict interpretation (Verhulst and Caplan, 2015). This work
considers open data to be content that is freely accessible, in a machine-readable format,
freely usable without licensing restrictions, and free of charge.

2.2 Value Creation with Open Data

The literature proposes various concepts to comprehend how value can be created from
data or its use. One of the most prominent is the data value chain, which explains how
raw data is transformed into actionable information. Open Data Watch (2018) has pro-
posed a data value chain with a focus on open data, which is described as follows. The
data value chain shows the process that data goes through, from identification of data
needs to the impact of data use, as shown in Figure 1. There are four main stages in the
data value chain: collection, publication, uptake, and impact, which are further broken
down into sub-stages. First, in the collection phase, it is determined what data will be
collected and how it will be used before the data is collected, for example, through
surveys or by retrieving or using sensors. The data is then processed to ensure its cor-
rectness and stored in formats that allow further use. In the publication phase, the data
must be published in a way that the intended users can access it. This includes analyzing
the data to extract useful information and visualize it, releasing the data and associated
metadata to make it accessible online and offline, and disseminating it to potential users
through appropriate channels such as information intermediaries. The uptake phase
comprises the substages connect, incentivize, and influence. In this phase, connections
are established with end users, and the data can be reprocessed to gain new insights.
Users are encouraged to utilize the data in their decision-making process and are influ-
enced to value the data. In the final phase (impact), the data is used to understand prob-
lems or make decisions, change outcomes or improve situations, and finally, the data
can be reused by combining it with other data. (“The Data Value Chain,” 2018). The
focus of the taxonomy developed within this paper is mainly on the impact phase.
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Figure 1. Data Value Chain, adapted from Open Data Watch (2018)

3 Research Method: Taxonomy Development

The objective of this work is to develop a taxonomy that describes different perspec-
tives on the commercial (re)use of open data, due to the absence of suitable frameworks
for its commercial use. Taxonomies comprising pertinent dimensions and correspond-
ing attributes can assist researchers in organizing knowledge (Kundisch et al., 2021)
and can be employed for ex post theory building (Bapna et al., 2004). For a rigorous
classification of commercial open data use scenarios, we chose the approach proposed
by Nickerson et al. (2013) due to its widespread acceptance as a de facto standard in IS
research (Kundisch et al., 2021). Following Nickerson et al. (2013), we first specified
the meta-characteristics and the ending conditions for the taxonomy development pro-
cess. As ending conditions, we applied the objective and subjective ending conditions
proposed by Nickerson et al. (2013). Next, we developed the Taxonomy with four iter-
ations. During the iterative development process of the taxonomy, new dimensions
were added when they were deemed suitable for distinguishing different commercial
open data use scenarios. These dimensions were integrated into the taxonomy when
they did not overlap with existing dimensions. Dimensions were excluded if they were
not suitable for categorizing commercial open data use scenarios because they were too
generic or could not cover the entire spectrum of use scenarios. The taxonomy devel-
opment process is illustrated by Figure 2. The four employed iterations are described
in the following.

Conceptual-to-empirical Conceptual-to-empirical Empirical-to-conceptual Empirical-to-conceptual
| 15¢ Tteration | 2"¢ Jteration > | 37¢ Iteration | 4" Tteration >

Source &
sample size

- Nine dimensions added - Five dimensions added - Ten characteristics added - No changes
Changes to - 49 characteristics added - Three characteristics deleted - Three characteristics deleted

taxonomy - 33 characteristics added - Eight characteristics merged

37 items 18 items 94 items 42 items

Research literature ‘

‘Whitepapers ‘

Internet use cases ‘

Literature use cases ‘

Figure 2. Summary of the taxonomy development process

First Iteration (Research Literature): In the initial iteration, we employed a concep-
tual-to-empirical approach, conducting a systematic literature review following the
guidelines of Webster and Watson (2002). This approach enabled us to synthesize rel-
evant information on the commercial use of open data in the literature and extract key
concepts for the taxonomy. In accordance with the recommendations set forth by Web-
ster and Watson (2002), a four-step process was employed, commencing with an initial
search in the 51 key information systems journals on Scopus via litbaskets.io. This was



followed by an expanded search on popular databases, including AIS eLibrary, Sci-
enceDirect, and EBSCO. A backward search and a forward search were then conducted.
For the database searches, the query "Open Data AND Use OR Re-use OR Reuse" was
used. Following the literature extraction, the abstracts and full texts of the identified
studies were carefully read to identify patterns of commercial use of open data. The
review sample was limited to articles written in English or German and clearly related
to the use or consumption of open data by private organizations. Publications that fo-
cused on open data disclosure, open data policy, and the use of open data by govern-
ments, nonprofits, and citizens were also excluded. After excluding ineligible articles,
the final sample contained 37 items. For the literature synthesis, the identified articles
were scanned for concepts related to commercial open data reuse. After this scanning,
nine concepts relevant to the taxonomy were identified. The complete literature sample
list can be found in section A of the online Appendix'.

Second Iteration (Whitepapers): In the second iteration of the taxonomy development
process, grey literature, especially whitepapers from companies and public organiza-
tions, were extracted and analyzed. The literature was identified through online and
forward-backward searches based on the research literature already identified in the
first iteration. The selection and analysis were performed similarly to that of the re-
search literature in the first iteration. The executive summaries and full texts of identi-
fied publications were carefully examined and inappropriate papers were removed.
From an initial 25 publications identified, seven were removed due to exclusion criteria,
resulting in a final sample size of 18 whitepapers. The identified publications were
scanned for relevant concepts related to the commercial reuse of open data. Additional
six concepts relevant to the taxonomy were identified in this phase. Section B of the
online Appendix! contains a table with all the analyzed whitepapers.

Third Iteration (Internet Use Cases): For the third iteration, we chose an empirical-
to-conceptual approach by examining use cases. Several online sources were identified
that contain open data use cases related to the commercial use of open data. For use
case identification and extraction, the sources used include European Data Portal, Open
Data 500 Project, Open Data Impact Map, Open data means business by ODI.

The open data use cases were limited to scenarios from private, profit-seeking organiza-
tions with an active online presence. In addition, there had to be a clear indication of
open data use and an accurate description of how open data was being used. The infor-
mation from the mentioned sources and the respective companies' websites were ana-
lyzed and compiled into an Excel sheet. In total, 94 cases from online sources were
included in the sample. All cases extracted were grouped according to the existing di-
mensions of the taxonomy. During this phase of grouping and categorizing cases, there
arises a need for new characteristics, while some of the existing ones are proving inad-
equate.

Fourth Iteration (Literature Use Cases): In the fourth iteration, we shifted the focus
to validating our taxonomy using an empirical-to-conceptual approach and applying the
taxonomy to a number of use cases extracted from literature sources. As in the previous

! https://figshare.com/s/fc52¢7f2468d479dc58¢



iteration, the use cases were limited to scenarios from private, profit-oriented compa-
nies, with a clear description of the actual usage of open data. Various whitepapers and
research papers were used to extract a total of 42 open data use cases. The extracted
cases were categorized based on the existing dimensions of the taxonomy. During this
phase, there was no need for adaptation or change of the existing dimensions and char-
acteristics of the taxonomy. Therefore, the taxonomy development process concludes
with this iteration, as no changes were made and both the subjective and objective end-
ing conditions were met. Section C of the online Appendix' contains the sample of all
use cases examined in the last two iterations.

Identification of Archetypes: To obtain appropriate archetypes for commercial users
of open data, we applied our developed taxonomy to all previously identified open data
use cases. We categorized a total of 136 use cases based on the dimensions and related
characteristics of our taxonomy. This categorization allowed us to compare the frequen-
cies of each dimension's characteristics with those of every other dimension in the tax-
onomy to identify common relationships. Through a meticulous comparison of the fre-
quencies of characteristics, we identified several characteristic patterns that resulted in
the creation of five distinct archetypes.

4 Results

4.1 Taxonomy for commercial Open Data use
This section presents the taxonomy with its 14 dimensions and related characteristics,
as depicted in Figure 3.

Role of data in
value

Final good itself Key ingredient of product/service |Marginal ingredient of product/service| No ingredient of product/service

Process of data
Data-to-fact
use

Data-to-data Data-to-information ‘ Data-to-interface Data-to-service

Improving internal processes Product/service development
Purpose of " . . Enhancement of N
P Data Intelligence & ) Supply chain Risk cen Creation of new
data use . i . . Benchmarking existing N
Enrichment |Validation|Cleansing| analytics management management N products/services
products/services
Government
Data source International National Regional Municipal Corporates Academic institutions
institutions government government government
d Environmental Economic & Traffic & transport| el Id
Type of data Geodata data business data data Agricultural data Llegaldata  |Demographic data|  Science data
Role of Intermediary
enterprise in Enabler . Service provider
N Aggregator Developer Enricher
value chain

Role of data in

Bread and butter for the
organization

Bread and butter for a
product/service

Addition to existing product/service

Addition for organization

Type of data Aggregation & mash-up | Structuring & classification Geo-referencing Validation | Analytics
Services Digital products
Products & .

. Tangible products . . Other Aggregated Open Data . Search- and

services Consulting services h ! - o Service platforms °
services information repositories comparison platforms
Price . .
P Premium Freemium Free
Customer . . : :
Business-to-business (B2B) Business-to-consumer (B2C) Business-to-government (B2G)
segment
St: f . "
age l_’ Entrepreneurial Established
Sector of . . Consumer Finance & Business Health &
N Agriculture Extractives Transport Infrastructure N IT & technology . )
products insurance services pharmaceuticals
" Innovation
Business . . .
. . Enhanced Harmonized data Improved processes  Improved decision making| Reduced costs
impact New products/services N
products/services

Figure 3. Taxonomy for commercial open data use



Role of Data in Value Proposition: Based on Ferro and Osella (2012, 2013), the con-
cept of open data in the value proposition is an important categorization for distinguish-
ing between different types of open data use in the enterprise context. It describes the
extent to which open data is a component of marketable products or services. In our
taxonomy, we distinguish between the characteristics “final good itself”, “key ingredi-
ent of product/service”, “marginal ingredient of product/service” and “no ingredient of
product/service”. This categorization can be interpreted as a continuum ranging from
maximal to minimal contribution of open data to the enterprise offering. For instance,
in the case of the online portal TrendEconomy, which provides aggregated open mac-
roeconomic data with visualizations, open data can be considered as "final good itself".
If companies use open data solely for internal purposes, such as insurance companies
incorporating open data to enhance their risk models, the open data is considered as "no
ingredient of product/service".

Process of Data Use: In the realm of open data exploitation processes, various types
can be differentiated. Davies (2010) initially introduced a distinction between data-to-
fact, data-to-data, data-to-information, data-to-interface, and data-to-service. Data-to-
fact refers to the extraction of factual information from data for further use, such as in
bureaucratic processes (Davies, 2010). Possible applications of the data-to-fact ap-
proach include advocacy and consultancy (Magalhaes and Roseira, 2020). Data-to-data
involves manipulating data to create new datasets that are more suitable for use by other
users (Davies, 2010; Magalhaes and Roseira, 2020). This process is useful for refining
and structuring data. Data-to-information covers creating visualizations, infographics,
and reports to represent and interpret data (Davies, 2010). Data-to-interface refers to
creating interactive access to data through interfaces, resulting in data platforms and
open data portals (Davies, 2010; Magalhaes and Roseira, 2020). Open data portals are
repositories for open data, while data platforms are more interactive and allow users to
combine open data with other types of data for deeper analysis (Magalhaes and Roseira,
2020). When data is used as input for services, it is referred to as data-to-service
(Kaasenbrood et al., 2015). This can involve integrating data into existing services or
products, or using data to create new services (Davies, 2010).

Purpose of Data Use: The purpose of the data use dimension is to describe the specific
purpose for which open data is being utilized. We distinguish between improving in-
ternal processes, which includes data management, intelligence and analytics, bench-
marking, supply chain management, risk management, and product/service develop-
ment, which involves enhancing existing products/services and creating new ones. Ac-
cording to Krasikov et al. (2019), data management can be distinguished into three us-
age categories: enrichment, validation, and cleansing.

Data Source: The data source dimension describes the origin of the open data accord-
ing to the type of data provider. In our taxonomy, we differentiate between open data
provided by governments and non-governmental actors such as corporations and aca-
demic institutions. In terms of Open Governmental Data, providers can be categorized
into international institutions, such as the European Union, and national, regional, and
municipal governments.

Type of Data: The type of data dimension distinguishes between different types of
open data. The eight most common types of open data with the highest potential for
commercial use have been included: geospatial data, environmental data, economic and



business data, traffic and transportation data, agricultural data, legal data, demographic
data, and scientific data. As indicated by Carrara et al. (2015), the most valuable types
of information for commercial reuse of open data are geographical, environmental, and
economic and business information. Geospatial data encompasses a range of resources,
including cadastral and topographic maps, aerial photos, administrative boundaries, and
hydrographical maps. Open geospatial data is a commonly utilized resource by insur-
ance companies, as evidenced by the British company Aviva's incorporation of geospa-
tial data into its modeling of floods and other property-related issues, which subse-
quently informs its pricing models (Ordnance Survey, 2020). Economic and business
data includes price data, economic trends, trade data, growth projections, industry pro-
files, market shares, and other pertinent information. This data can be utilized by com-
panies across a diverse array of domains.

Role of Enterprise in Value Chain: This dimension describes where the organization
is positioned in the data value chain. Our taxonomy includes five roles: enabler, aggre-
gator, developer, enricher, and service provider. According to Jaakkola et al. (2014),
aggregators, developers, and enrichers can be grouped as open data intermediaries. En-
ablers facilitate the supply or use of open data, including storage and hosting, retrieval,
categorization, and advisory services (Ferro and Osella, 2013; Jaakkola et al., 2014).
Aggregators collect and combine multiple open data sources and process them to pro-
duce insights that are useful to their users (Jaakkola et al., 2014; Janssen and
Zuiderwijk, 2014). Developers design and build applications around open data (Immo-
nen et al., 2014; Jaakkola et al., 2014; Janssen and Zuiderwijk, 2014; Hjalmarsson et
al., 2015). Enrichers utilize open data to enable or enhance existing products/services
or improve internal processes (Jaakkola et al., 2014; Janssen and Zuiderwijk, 2014).
Role of Data in the Enterprise: This dimension emphasises the importance of open
data to the organization, as described by Ferro and Osella (2012, 2013) and
Kaasenbrood et al. (2015). If open data is crucial to the organization's operations to the
extent that it could not exist without it, it is referred to as the “bread and butter for the
organization”. Open data can be a crucial component in certain products or services,
which is commonly referred to as the “bread and butter for a product or service”. Fur-
thermore, open data can be an addition to preexisting products/services or to the organ-
ization to strengthen internal capabilities and processes.

Type of Data Elaboration: The type of data elaboration is the process or method used
to manipulate or analyze the data. Based on Ferro and Osella (2012, 2013), the most
important techniques in context of commercial open data reuse, such as data aggrega-
tion & mash-up, structuring & classification, geo-referencing, validation, and analysis,
have been included in our taxonomy.

Products & Services: The product & service dimension encompasses the offerings
marketed by the organization. Our taxonomy distinguishes between tangible products,
services, and digital products. In terms of services, we differentiate between consulting
services and other services. Digital products include aggregated information, open data
repositories, service platforms, and search and comparison platforms.

Price Mechanism: The price mechanism describes how monetary profit is generated
by offering products and services. Our taxonomy includes the three price mechanisms
proposed by Ferro and Osella (2013): premium, freemium, and free.



Customer Segment: The Customer segment refers to the group of individuals or or-
ganizations that the company intends to target with its products or services. Our taxon-
omy includes the business-to-business (B2B), business-to-consumer (B2C), and busi-
ness-to-government (B2G) segments.

Stage of Enterprise: We added a dimension to our taxonomy, named “stage of enter-
prise”, to assess the enterprise's maturity level. We differentiated between entrepreneur-
ial and established enterprises.

Sector of Enterprise: The sector of the enterprise describes the industry in which the
enterprise operates. Our taxonomy includes the nine most important sectors for com-
mercial open data reuse: agriculture, extractives, transport, infrastructure, consumer
products, finance & insurance, IT & technology, business services, and health & phar-
maceuticals. In our sample of commercial open data use cases, business services, IT &
technology, and finance & insurance were the most prevalent sectors of companies us-
ing open data.

Business Impact: The dimension of business impact describes the immediate effect of
utilizing open data on an organization's business. In our taxonomy, we included inno-
vation (including new or enhanced products/services), harmonized data, improved pro-
cesses, improved decision-making, and reduced costs. As indicated by Berends et al.
(2020), the most significant benefit of utilizing open data for businesses is innovation,
specifically the introduction of new products and services. This is followed by reduced
costs and data harmonization.

4.2  Commercial Open Data User Archetypes

Using our proposed taxonomy, we have identified five common archetypes of commer-
cial open data users. These archetypes are based on open data use cases and represent
the most frequent combinations of characteristics from the introduced taxonomy. Alt-
hough most of them relate to one of the identified roles within the value chain, it is the
combination of characteristics that distinguishes the archetypes from the identified roles
of the enterprise in the value chain.

Established Enrichers: The established Enricher archetype is a frequently encoun-
tered user of open data that enhances its current business model by integrating open
datasets to enhance internal processes such as data management. Most established en-
richers are large, mature companies in data-intensive industries such as finance and
insurance or real estate. Insurance companies, in particular, utilize open data for risk
management and improving their predictive models. For example, the lending company
OnDeck uses open financial data to evaluate the financial health of businesses (Verhulst
and Caplan, 2015). Big retailers often use open data to improve store operations, such
as identifying optimal store locations and optimizing store assortments using demo-
graphic, weather, and consumer data. For example, supermarket 7Tesco used open
weather data and sales records to create accurate demand models, reducing overstock-
ing and spoilage (Manyika et al., 2013). The primary distinction between the estab-
lished enricher and other archetypes is that the established enrichers exclusively utilize
open data to enhance internal issues rather than to improve products or services or cre-
ate new ones. The offering of this open data archetype includes tangible products or



services like insurances, financial services, or distribution electricity. The business im-
pact of open data use is reliant on the intended purpose of its utilization. If open data is
utilized for Data Management, it is probable that the outcome will be harmonized data,
resulting in a positive business impact. This archetype could potentially achieve har-
monized data, improved processes, enhanced decision making, and cost reduction
through open data usage.

Search & Comparison Platforms: This archetype utilizes open data to provide a por-
tal or platform for consumers and businesses to find the optimal product, home, con-
tractor, business partner or other based on their needs and preferences. There are vari-
ous platforms available in different sectors such as finance & insurance and transporta-
tion. Some real estate search and comparison platforms, such as Zillow, provide prop-
erty searches for home buyers and sellers or real estate agents, using open demographic
data, price indexes, transaction data, etc. (“Open Data Impact Map,” 2023). In the trans-
portation sector, some apps and platforms help their customers find the optimal routes
and connections using open data on routes and schedules. For these platforms, open
data plays an important role, sometimes the platforms rely only on publicly available
data. This archetype applies the data to interface and data to information approaches,
as data is provided and made available to customers through an interface and may be
transformed into valuable and usable information for the customer. The providers of
search & comparison platforms can be considered as aggregators or developers, as they
aggregate and combine different datasets into their platform and develop the actual
platform itself with its inherent search and compare engines and algorithms. The data
elaboration methods used by search & comparison platforms are aggregation & mash-
up, structuring & classification and analytics. These platforms are mostly provided with
a free or freemium price mechanism. The enterprises offering such platforms can be
considered for the most parts as small, young entreprencurial companies.
Aggregation Platforms: This archetype provides aggregated information on specific
topics, such as financial reports from companies, patent data, and lawsuit data. Enter-
prises operating aggregation platforms create value by aggregating datasets from dif-
ferent sources, process them into homogenous, aggregated datasets and provide its cus-
tomers access to those aggregated datasets via their platform. One example is Open-
Corporates, which aggregates publicly available corporate data from a variety of
sources into corporate and financial data in a standardized format (Davies et al., 2019).
For this archetype, open data can be considered as a final good itself, processed and
marketed on an online platform. Thus, the purpose of utilizing open data is to process
it into a new product. The approach of data to interface and data to data is mostly used
by aggregation platform providers. Businesses that provide aggregation platforms are
considered aggregators in the data value chain. The data elaboration techniques utilized
are aggregation & mash-up and structuring & classification to make the datasets easier
to understand and discover by the users of the platform. Aggregated information can be
considered as the offering of enterprises following this archteype.

Enablers: Enablers provide software and tools for open data analysis, construct open
data portals and repositories, and offer assistance with open data publication and distri-
bution. They primarily aid in the construction of repositories and provide guidance to
government agencies or companies seeking to open up datasets. The enabler archetype



provides products and services, such as open data repositories and consulting services
on open data disclosure. These offerings exclude the provision of open data itself. Un-
like other archetypes, enablers do not use open data directly for their products. Instead,
they work with open data to develop their offerings. Enablers do not elaborate open
data for their own use, but provide data elaboration tools to their customers, such as
data aggregation or analysis tools. Open data can be considered crucial for this arche-
type's organization due to its reliance on open data for their business model, even
though they do not actually utilize open data in their offerings. An example of the ena-
bler archetype is the U.S. company 3 Round Stones, which makes a web data publishing
platform used by U.S. government agencies to publish and consume data (“Open Data
Impact Map,” 2023).

Business Service Providers: Business service providers utilize open data in their prod-
ucts and services, which they offer to other businesses. They typically aggregate and
analyze economic & business data or demographic data to provide useful insights to
their customers. The business service provider archetype utilizes the data to service or
data to information approach, converting open data into valuable information and in-
sights for their clients. Therefore, open data is used for product/service development
purposes, either for the enhancement of the existing offering or for the sake of new
business services. The methods used to process this data include aggregation & mash-
up, analytics, and in some cases, geo-referencing or structuring & classification. The
offering of the business service provider may include service platforms, consulting ser-
vices, or other services. The relevant sectors in which this archetype operates are pre-
dominantly business services, with some overlap in finance, insurance, or IT & tech-
nology. SLR Consulting is an example of a business service provider that collects open
data for research purposes and uses the insights derived from the open data in its advi-
sory and environmental consulting services (“SLR Consulting | data.europa.eu,” 2020).

5 Discussion and Conclusion

This study aims to identify the characteristics and determinants of open data usage for
value creation in a private business setting. Therefore, we identified specific dimen-
sions with respective characteristics across commercial open data use scenarios. For
this purpose, we reviewed prior literature and analyzed a broad range of open data use
cases from various sources. A taxonomy for creating value with open data in a business
context was developed following the guidelines of Nickerson et al. (2013), and arche-
types for commercial open data users were derived.

The study make several important contributions to the open data literature. Firstly, the
study clarifies and describes the concept of value creation through open data by private
for-profit organizations by deriving a taxonomy consisting of 14 key dimensions. We
addressed the need for further research in this area, as suggested by Magalhaes and
Roseira (2020). Our taxonomy expands on previous research in this area and offers a
more comprehensive view of the commercial use of open data. It highlights a wide
range of dimensions in which enterprises use open data to create value. Compared to
previous studies on the commercial use of open data, our taxonomy offers a more de-



tailed and comprehensive understanding of the elements and relationships that charac-
terize open data value creation in enterprises. Additionally, our taxonomy helps to cre-
ate an broader understanding of value creation in the business context based on open
data, which goes beyond the widespread focus on intermediaries and infomediaries.
This includes scenarios with marginal open data utilization. In addition, our taxonomy
includes general indicators and determinants that are not specific to open data. Includ-
ing indicators such as the sector, customer segment, and enterprise stage is crucial for
understanding the specific business environment and covering the complex topic of
commercial open data utilization in a holistic way. The taxonomy offers a comprehen-
sive and detailed insight into how organizations are incorporating open data into their
operations and value chains covering a wide range of industries, business processes,
and data sources.

Furthermore, the taxonomy is designed to categorize successful commercial use sce-
narios of open data, including the roles of open data reusers, sectors, and data types
with high commercial potential for open data exploitation. Our taxonomy and the de-
rived archetypes can be regarded as valuable solution space for practitioners and busi-
nesses developing open data use cases within their organizations and provide a new
perspective on possible business models involving open data. Practitioners and manag-
ers can use our taxonomy and archetypes to discover the range of open data use scenar-
ios and identify opportunities for open data exploitation.

The results and implications of our study should be interpreted with several limitations
in mind. Firstly, open data use cases can vary in scale and focus, and it is possible for
multiple open data use cases to exist in parallel within an organization. Secondly, the
development of a taxonomy cannot be entirely objective since it involves interpretation
and data classification based on the researcher's comprehension of conceptual frame-
works. There may be other possible classifications, as there is no definitive or com-
pletely objective approach to this subject matter. Additionally, it is important to note
that the development of taxonomies may not always include the full range of concepts
or categories within a given field. This is due to limiting factors such as the need for
clarity and usability, which can constrain the size of classifications. The application of
the taxonomy depends on the specific situation, as not every dimension of the taxonomy
is relevant in every case. As Nickerson et al. (2013) point out, a taxonomy does not
need to be perfect, but it does need to be useful and meet the needs of its users.
Further research is needed due to the complexity of commercial reuse of open data and
the still insufficient understanding of the business opportunities that open data offers.
Detailed case studies are necessary to better understand the motivations, challenges,
and success factors related to the use of commercial open data at the company level.
Furthermore, additional research is necessary to quantify the economic impact of using
open data on a enterprise-level. This will assist companies in accurately assessing the
business potential of open data.

In conclusion, the developed taxonomy and proposed archetypes contribute to the ex-
isting open data literature by enhancing the understanding of open data use for com-
mercial purposes and providing a conceptual basis for further research in this area. We
hope that our study will stimulate additional work on the promising topic of commercial
use of open data in a variety of contexts.
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