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The supply network structure of manufacturers is complex and non-transparent.
In order to achieve a higher visibility and consequently increase the performance,
the existing lack of data has to be closed. This paper answers the questions, how
to identify, describe and compare suitable data sources for an end-to-end visibility.
Following the design science research process, two artifacts are developed based
on conceptual-to-empirical approaches. The initial conceptualizations result
from literature reviews. The conceptual representation of supply network struc-
ture data sources clarifies the relevant data entities and attributes. It supports
the identification process of relevant data sources. The data source taxonomy
(i.e. classification scheme) describes data sources using fourteen dimensions
and up to four potential characteristics. It assists a standardized description.
Both artifacts are demonstrated in case studies with German automotive Original
Equipment Manufacturers. The findings add to the knowledge base of supply
network visibility with a focus on the network structure. A large part of the existing
literature about supply chain visibility is too vague on the data perspective. There-
fore, this paper closes an important gap regarding the supply chain digitalization
by introducing two applicable results, which enable a new course of action for
practitioners and researchers.

Keywords: Data Source Taxonomy; Supply Chain Visibility; Supply Network
Structure; Design Science Research
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1 Introduction

In the age of globalization, cost pressure and the customizing requirement, com-
panies are constrained to be focused on their main capabilities. Therefore, make
or buy decisions are followed by outsourcing business processes, which makes
supply networks more complex and dynamic (Tang and Tomlin, 2008). For han-
dling the dynamic of supply networks and reduce the uncertainty, it is necessary
tomake supply network relations visible (Christopher and Lee, 2004). Thus, visibil-
ity becomes a key topic in Supply Chain Management research (Yu, Yan and Edwin
Cheng, 2001). With more visibility in supply chains, the performance improves
(Pidun and Felden, 2012) and decision making processes get supported (Kulp,
Lee and Ofek, 2004).

From the perspective of a manufacturer, visibility of all supply network members
is only given for the first tier supplier (Basole and Bellamy, 2014), because of
direct business relationships. Data about them is internally stored in databases.
After the first tier supplier, the upstream supply chain gets increasingly unknown
(Christopher and Lee, 2004). Missing interconnections between data silos among
business areas, supply chain members and other external data sources are the
reason for the lack of end-to-end visibility. This issue can be solved by linking
disparate data sources. The various available data sources are highly heteroge-
neous, own different characteristics and contents (Rozados and Tjahjono, 2014).
For that reasons, it is difficult to identify and select the suitable data sources
for linking processes. Furthermore, a general understanding of the data sources
is missing, which is needed to negotiate about data source sharing with supply
chain members. For example, potential data sources are owned by a first tier
supplier, logistics contractors or data providers.

The goal of this paper is to enhance the knowledge about data sources for supply
network structures and thus support linking processes for practitioners and re-
searchers. According to that, the first research question (RQ) addresses a general
data model, which helps to identify data sources with a suitable content. The
data model clarifies the entities and attributes, a data source about the supply
network structure has. The first research question is:

RQ1: How does a conceptual representation for supply network structure data
sources look like?

Following the identification of available data sources, a comparison has to be
conducted. The goal is to find out, which are the most suitable data sources
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2 Related Work

from an effort-benefit point of view, for bridging data lacks within the supply
network. For that reason, a taxonomy (i.e. classification scheme) is needed, which
standardizes the description of the data sources andmakes them comparable.
Accordingly, the second research question is:

RQ2: How does a taxonomy of data sources for supply network structures look
like?

This investigation contributes to the research of information systems. It follows
the design science research (DSR) process fromPeffer et al. (2007). It is an iterative
research and design process. The process combines scientific and practitioner’s
knowledge for designing the artifact.

The remainder of the paper is structured as follows. Section 2 lays out the re-
lated work of concepts for supply chains and data source taxonomies. Section 3
presents a conceptual representation for supply network structure data sources.
In section 4 the data source taxonomy is established. Section 5 describes the
application of the conceptual representation and the taxonomy. Section 6 demon-
strates the conceptual representation and the taxonomy through two case studies
with German Original Equipment Manufacturers (OEMs). Section 7 summarizes
the contributions to research and practice as well as showing fields for future
research.

2 Related Work

2.1 Concepts for Supply Chains

Supply Chain Management is focused onmanaging the whole supply chain from
the rawmaterial producer to the end customer (Harland, 1996). The intentions
of supply chain integration are improvements on performance and operational
figures (Ramdas and Spekman, 2000; Frohlich and Westbrook, 2001; Rosenzweig,
Roth and Dean, 2003; Cagliano, Caniato and Spina, 2004).

This investigation addresses the supply network fromn-tier supplier to its Original
Equipment Manufacturer in a different way from most other researches. They
are focused on processing data from the interaction between supply network
members (Levary, 2000; Zhao, Xie and Zhang, 2002) and data sharing (Bowersox,
Stank and Closs, 2000). The object of this investigation is to analyze different data
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sources about business relations in a manner, that it can be used for increasing
the visibility of supply network structures. In this context, Mukaddes et al. (2010)
propose a conceptual information model for Supply Chain Management and
integration. The model deals with the integration of supply chain members and
focuses on the flow of information between the chain members. Grubic and
Fan (2010) present a study of state-of-the-art research in supply chain ontology.
They identify outstanding research gaps and six supply chain ontology models
are identified from a systematic review of literature. In the context of decision
support in global supply chain, Wang, Wong and Fan (2013) build an ontology
for steel manufactures, which represent elevenmain classes and the associated
attributes.

Despite existing contributions, there remains a need to specify a dedicated ontol-
ogy as a model for conceptualizing supply network structure data sources.

2.2 Data Source Taxonomies

In the generation of big data, there are a lot of data sources relevant for Supply
Chain Management. Leveling, Edelbrock and Otto(2014) propose an overarching
model of data categorization. It classifies data in nucleus data, community data
andopenbigdata. For this, the following characteristics are considered: fuzziness,
volume and change frequency.

A review from Rozados and Tjahjono (2014) identifies 52 data sources and clas-
sifies them to a taxonomy. The main characteristics for this classification are
volume, velocity and variety. The characteristic variety is divided into structured
data, semi-structured data and unstructured data. For example, core transac-
tional data like transportation costs, origin and destination are structured data
with small volume and velocity. Semi or unstructured data like weather data or
machine-generated data have a high volume and velocity.

Otto, Abraham and Schlosser (2014) propose a morphology, which makes the
relevant characteristics of the data resource in networked industries transparent.
Themorphology is based on four case studies and has eleven dimensions with
two to six characteristics. Even though this morphology is pretty detailed, it is
specific to the data resource. Data resources entail all databases in a company.

Given this scarce knowledge base about data source taxonomies, there is a clear
need to investigate this topic further.
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3 Conceptual Representation of Supply Network Structure Data Sources

3 Conceptual Representation of Supply Network
Structure Data Sources

Since there is no common standard for the vision of an integrated supply network
through data flow integration (Loh, Koh and Simpson, 2006; Patnayakuni, Rai and
Seth, 2006), it is necessary to find new approaches to make the supply network
structure visible. For this purpose, the first step is to define the relevant aspects
of supply network structure data sources. Therefore, a conceptual representation
based on domain specific literature is developed. The authors identify relevant
literature, extract fundamental supply network data features and create an entity
relationship model following the framework of Chen (1976). By space limitations,
only the most relevant components of the model are explained in detail.

“The membership in a network and its organization vary for a given product and
over time” (Choi and Hong, 2002), the attribute “valid time” is considering this
fact and makes relations time sensitive. It is assigned to the relation “deliver”
and “demand”. In respect to the data and product flow, it is also necessary to
differentiate between several kinds of functional areas within an organization
and between supply network member organizations (Basole and Bellamy, 2014).
Following that, the entity company owns an attribute representing the type of
location. Examples for locations types are supplier, manufacturer, warehouse,
distributor and retailer. Moreover, to the entity transferred product an attribute is
assigned, which classifies its type, for example rawmaterial, parts and compo-
nents. Companies within a supply chain are using applications which are based
on different ontologies. That leads to inconsistent terms and semantics which
have a negative influence on the interoperability for supply chain integration (Ye,
et al., 2008). According to the eCl@ss standard (eCl@ss, 2017), the entity product
could own different designations, for example identifier, preferred name or short
name. Those designations could even differ between languages. Considering
the variety in semantics, both entities “product” and “company” own an “alias”
feature. This feature makes it possible to express different semantics, which are
used by their data source.

Figure 1 shows the designed representation. It provides the relevant aspects of
supply network structure data sources in a formal way. Furthermore, it is used in
the taxonomy application (section 5) to identify potential data sources.
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Figure 1: Conceptual representation of supply network structure data sources

4 Data Source Taxonomy

4.1 Background

A taxonomy is a classification scheme of objects from a specific research area. It
supports scientists andpractitioners to understand and analyze complex domains
(Nickerson, Varshney andMuntermann, 2013). Amorphological box structures the
identified dimensions and characteristics of the investigated objects. Therefore,
the morphological box is a suitable presentation of a taxonomy.

For the taxonomy development in information systems, Nickerson et al. (2013)
propose amethod with two different approaches. The empirical-to-conceptual
approach starts with identifying a subset of objects and determining the char-
acteristics. After that, the characteristics are grouped into dimensions and the
taxonomy is created. The first step of the conceptual-to-empirical approach is
the conceptualization of the characteristics and dimensions. Step two is about
the examination of objects with these characteristics and dimensions. The third
step is to create the taxonomy.
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4 Data Source Taxonomy

4.2 Taxonomy Development Process

The authors follow the method of Nickerson et al. (2013) and choose the concep-
tual-to-empirical approach. For researchers with significant knowledge about
the domain, it is the recommended approach (Nickerson, Varshney and Munter-
mann, 2013). The initial conceptualization of the dimensions and characteristics
is based on the researcher notions about data sources as well as a review of the
literature. The authors scour scientific databases (IEEE Xplore, Web of Science,
ACM DL, Emerald Insights, ScienceDirect) for the following search terms: “data
taxonomy”, “big data in Supply Chain Management” and “Supply Chain Visibility”.
Two demonstration iterations in a business environment (section 6) are used to
examine data sources with the identified dimensions and characteristics.

The results of the described process lead to the taxonomy of data sources for
supply network structures (figure 2).

123



Data
Source

Taxonom
y
forSupply

Netw
ork

Structure
Visibility

Figure 2: Taxonomy of Data Sources
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4 Data Source Taxonomy

4.3 Taxonomy Details

Each of the fourteen dimensions has two to four potential characteristics, which
are not exclusive but listed in the same row. Thatmeans, one dimension can have
one or more applying characteristics.

Data Source Availability: If a data source is internal or external, is the main differ-
entiation between data sources. From an enterprise perspective, an internal data
source is available in the company’s IT infrastructure for example, a database
of the ERP system. External data sources are not available in the company’s IT
infrastructure and can be divided into closed and open data. The difference is
the charged or free access to the data source. When the data has to be either
purchased or licensed, the data source is called closed (Leveling, Edelbrock and
Otto, 2014). Open Data is freely available on the public internet and can be used
without technical, financial or legal barriers (Murray-Rust, et al., 2010).

Data Source Interface: For end-to-end visibility of supply network structures,
data from different sources has to be accessible from a single point of access.
Therefore, an interconnection of data sources is required. Internally available
data sources can be distributed across business areas (Rozados and Tjahjono,
2014) and thus an internal interconnection is sufficient. Between the OEM and the
supplier normally exists a traditional Electronic Data Interchange (EDI) connection
for transactional data (Zilbert, 2000), which can be the connection for those kinds
of external sources. Web Services are a cross-platformway to connect external
data sources (Li, Sun and Tian, 2015) from a supplier, data provider, or Open Data.
A Data dump is a snapshot of data and is often used when IT infrastructure is
limited for a single or prototypical data transfer, like for example an Excel file sent
by email.

Data Source Pricing Model: For each of the four used characteristics, one example
of a potential supply network structure data source is named. The pricing model
from Achilles (2017) is based on the number of used product codes. Therefore,
Achilles is an example for a volume-driven pricing model. Panjivia (2017) has a
time-driven model with a monthly and annually option. IHS (2014) offers reports
for a unique payment. When linking data sources within a division of a company,
normally no pricing model is used.

Data Aggregation: Data aggregation describes the aggregation level of the data
source. An instantiation of an attribute of a data object is called data item. A data
record is the instantiationof adataobject. Data records constitutedatabase tables.
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The highest level of aggregation is data resource. The data resource includes all
databases of a company (Otto, Abraham and Schlosser, 2014).

DataOccurrence/Updates: Dataoccurrence isdistinguished inbatchesandstreams.
Examples for streams are the social media streams or the shop-floor data streams
(Otto, Abraham and Schlosser, 2014). Batches are sets of data records and no
continuous data flow like streams. Therefore, data updates are usually for batches.
There can be an event or time-driven trigger for updates.

Data Ownership: If data is a private good, it is owned by a legal entity like a
company. Data as a club good is owned by a community and public data goods
like addresses are available for the public (Otto, Abraham and Schlosser, 2014).

Data Structure: Data without an identifiable structure or a data model is called
unstructured data. For example, photos or narrative text are unstructured data
(Kubler, et al., 2015). Semi-structured data like XML or machine-generated log
files have an irregular and flexible structure, but cannot be processed in relational
databases efficiently. However, ERP transaction data or origination and destina-
tion are structured data and can be straightforwardly transferred to a relational
database (Rozados and Tjahjono, 2014).

Data Format: Open data formats, such as HTML, XML, JSON, RDF or CSV can be
usedby anyone, unlikeproprietary formats. Binary data frommachine tomachine
communication is one example for proprietary formats (Kubler, et al., 2015). PDF
or DOC are other common proprietary data formats.

Data Standardization: Data can be standardized on the syntactic level, on the
semantic level and on value level. Standardization on a value level standardizes
the possible values of a data item (Otto, Abraham and Schlosser, 2014). Semantic
heterogeneity through homonyms or synonyms leads to different meanings or
interpretation problems. A homonym denotes different terms and a synonym
denotes the same term as another notation (Bergamaschi, et al., 2011). The
demonstration of the taxonomy (section 6) leads to additional characteristics.
If the data source is not standardized at any level, the characteristics “No” is
necessary. Moreover, the demonstration results lead to a differentiation between
“Intra Data Standardization” and “Inter Data Standardization”. Intra refers to
the standardization inside of a data source. On which level the standardization
of the data fits from one data source to other ones, is covered by “Inter Data
Standardization”.

Data Quality and Data Value: Data quality is essential for data analytics because
the accuracy of the analytics methods depends on the data which they are based
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5 Application

on. That means the results can only be as good as the input data. The intrinsic
data quality dimensions are (Hazen, et al., 2014):

— Accuracy: Does the data equivalent to their corresponding real values?

— Timeliness: Currency (length of time since the record’s last update) and
Volatility (frequency of updates)

— Consistency: Matches the data regarding format and structure?

— Completeness: Is the data complete or is there data missing?

Extended literature considers the value of information and neglects the value of
data. Data is used to generate information and therefore scholars do not distin-
guish between information resources and data resources. Data quality affects
data value and the study of Ahituv (1989) identifies influencing factors for the
value of information (Otto, 2015). The influencing factors for the value of informa-
tion are classified into four categories (timeliness, contents, format, cost) (Ahituv,
1989). Except “Currency”, “Completeness” and “Accuracy”, all named data quality
and data value attributes are already covered in the taxonomy. The currency of
data can be distinguished in forecast, up-to-date and outdated. Completeness
and accuracy are very situational attributes. Therefore, a distinction between
low, medium and high is appropriate. For assessing the completeness, the con-
ceptual representation of supply network structure data sources (figure 1) can be
helpful.

Data Sharing: The shareability of data can be distinguished in proprietary, free
and open. Free and open data are allowed to being shared. The difference is that
the source of free data always has to be disclosed. However, it is not allowed to
share proprietary data (Otto, Abraham and Schlosser, 2014).

5 Application

Prerequisite for the application of the taxonomy is the identification of data
sources, which should be described or compared for linking processes. The con-
ceptual representation (figure 1) is used for identifying potential data sources, by
demonstrating the relevant data entities and attributes.

Through applying the taxonomy on the identified data source, the taxonomy is
instantiated. Therefore, each dimension of the taxonomy is analyzed and the
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corresponding characteristics of the data source are identified. As a result of the
application process, the identified characteristics are highlighted in the taxonomy
or written in a new table like in section 6. An important factor for an effective
application process are the involved roles. Very suitable roles from a knowledge
and capability perspective are data stewards, data owners, data architects and
data scientists (Otto, Abraham and Schlosser, 2014).

6 Demonstration

According to Hevner, March and Park (2004), case studies are a suitable demon-
stration method for artifacts. In order to demonstrate the applicability of the
developed conceptual representation of supply network structure data sources
and the taxonomy, the authors make case studies with two German OEMs. The
data source availability is the superior andmost selective data source dimension
in the taxonomy. Therefore, each case study covers one data source scenario for
each characteristic of that dimension (internal, external-closed, external-open).

The authors perform one workshop with each OEM. The workshops are divided
into several steps. The first step is an introduction to thepaper‘s topic and its goals.
After that, the workshop participants discuss the dimensions and characteristics
of the taxonomy. The results of that discussion are already considered in the
taxonomy (figure 2). Step three is the collective decision of the data sources
for the three data source scenarios. The selected data sources should have the
potential for reconstructing the supply network structure of the OEM, which is
determined by using the conceptual representation of supply network structure
data sources (figure 1). Step four is the application of the taxonomy for each
scenario. The last step is a brainstorming session in order to obtain feedback to
thedatamodel and the taxonomy. Theparticipants and results of bothworkshops
are described below.

6.1 Case 1 - OEM 1

The participants of the workshop are themanager of the department “Informa-
tion Processes Logistics”, one data architect and one data scientist. The results of
the discussion about the dimensions and characteristics of the taxonomy (step
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6 Demonstration

Table 1: Scenario I - SAP MM from the OEM

Dimension Characteristics

Data Source Availability Internal
Data Source Interface Internal Interconnection
Data Source Pricing Model No
Data Aggregation Database, Records, Items
Data Occurence/Update Event-Driven Batch, Time-Driven Batch
Data Ownership One Legal Entity
Data Structure Structured, Semi-Structured
Data Format Proprietary
Intra Data Standardization Semantics, Syntax, Values
Inter Data Standardization Semantics
Data Currency Forecast, Up-To-Date, Outdated
Data Completeness High
Data Accuracy High
Data Sharing Proprietary

two) are two changes in the taxonomy. The name of the dimension “Data Organi-
zation” changes to “Data Aggregation”. Data Organization does not describe the
corresponding characteristics well. Organization is a very general term and leads
to a lack of clarity. The OEM has future supplier relations in his ERP system. Thus,
the characteristic “Forecast” becomes part of the dimension “Data Currency”.

In step three, the participants decide about the IT systems or rather data sources
for the three scenarios, by using the conceptual representation. The first scenario
is about the OEM’s internal SAP MM (Materials Management) system. The Mate-
rial Management module is part of the SAP ERP (Enterprise Resource Planning).
It contains material, supplier and other master data. Furthermore, it contains
transaction data about material flows from the supplier to the OEM. The scenario
about the internal SAP MM data source is summarized in table 1.

Scenario II is about the SAP MM system of a 1-tier supplier, which is an external
and closed data source. In contrast to the OEM’s SAP MM system, there is master
data and transactional data about 2-tier supplier, which are part of the supply
network from the OEM. Table 2 includes the characteristics of the data source
“SAP MM from a 1-tier supplier”.
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Table 2: Scenario II - SAP MM from a 1-tier supplier

Dimension Characteristics

Data Source Availability External-Closed
Data Source Interface Traditional EDI, Web Services, Offline Data Dump
Data Source Pricing
Model

No

Data Aggregation Records, Items
Data Occurence/Update Event-Driven Batch, Time-Driven Batch
Data Ownership One Lega Entity
Data Structure Structured, Semi-Structured
Data Format Proprietary
Intra Data Standardiza-
tion

Semantics, Syntax, Values

Inter Data Standardiza-
tion

Semantics

Data Currency Forecast, Up-To-Date, Outdated
Data Completeness High
Data Accuracy High
Data Sharing Proprietary

For scenario III the open data source “Eurostat” (2017) is used, which provides
databases like statistics about international sourcing activities, subsidiaries and
air freight transports (table 3).

In the feedback session, the participants report a good level of satisfaction with
the workshop results. In their opinion, the results provide clear insights into
the different characteristics of the available data sources. The conceptual rep-
resentation and the taxonomy are a useful support to identify the data sources
with a high potential for increasing the supply network structure visibility. The
determination of the data source characteristics presupposes knowledge and
experience in the field of data science. That is the critique of the participants
because data scientists are rare in this company. In conclusion, the department
“Information Processes Logistics” will use the taxonomy to compare data sources
for future linking projects. They have a number of project requests from opera-
tional logistics departments, which needmore data about the supply network for
a proactive risk management.
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Table 3: Scenario III - Eurostat

Dimension Characteristics

Data Source Availability External-Open
Data Source Interface Web Services, Offline Data Dump
Data Source Pricing Model No
Data Aggregation Records
Data Occurence/Update Event-Driven Batch, Time-Driven Batch
Data Ownership Public
Data Structure Structured
Data Format Open
Intra Data Standardization Semantics, Values
Inter Data Standardization No
Data Currency Outdated
Data Completeness Low
Data Accuracy Medium
Data Sharing Open

6.2 Case 2 - OEM 2

The participants of the workshop are the head of the department “Information
management of Procurement” and two data scientists.

In step two the participants discuss and review the taxonomy. The outcomes are
two changes. The first one is adding the characteristic “No” to the dimension
“Data Standardization”. This value is rarely needed in a business application
focus, but it becomes important when external data sources are investigated. The
second change is the partition of the dimension “Data Standardization” into “Intra
Data Standardization” and “Inter Data Standardization”. The intra standardization
refers to standardization inside a data source. The inter standardization describes
the degree of standardization over various data sources.

In step three, the participants choose three scenarios to demonstrate the tax-
onomy. Scenario IV is about the OEM’s internal and customized visual basic
application, which is based on a spreadsheet for the purpose of capacity man-
agement. It contains material, supplier and other master data. Furthermore, it
contains transaction data about material flows between sub-supplier, supplier
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Table 4: Scenario IV - Spreadsheet for Capacity Management

Dimension Characteristics

Data Source Availability Internal
Data Source Interface Offline Data Dump
Data Source Pricing Model No
Data Aggregation Records
Data Occurence/Update Event-Driven Batch
Data Ownership One Legal Entity
Data Structure Structured
Data Format Proprietary
Intra Data Standardization Semantics, Syntax, Values
Inter Data Standardization No
Data Currency Up-To-Date
Data Completeness High
Data Accuracy High
Data Sharing Proprietary

and the OEM. Table 4 summarizes the characteristic of the Spreadsheet for Capac-
ity Management.

The fifth scenario (table 5) is about an external data source. The market research
firm “IHS” provides a collection of automotive supplier relationships called “Who
Supplies Whom”. It contains data about 700 supplier and their automotive com-
ponents, modules and systems. The online accessible demo data source does not
provide a full access (IHS, 2017). The whole data set is just available for registered
customers. This is the reason why the data source is characterized as external
and closed.

The sixth demonstration scenario is about an external and open data source.
Online news and press releases are available on the internet and provide data
about relations between companies. An example for supply network structure
data in online news is the product press release on a supplier website (AGC, 2017).
Table 6 summarizes the scenario about online news and press releases.

The brainstorming session in the last step of the workshop brings up the follow-
ing feedback from the participants. The taxonomy clarifies the differences and
similarities of public data sources and data sources, which are liable to costs.
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Table 5: Scenario V - IHS Who Supplies Whom

Dimension Characteristics

Data Source Availability External-Closed (only demo is open)
Data Source Interface Web Services, Offline Data Dump
Data Source Pricing Model Volume-Driven, Time-Driven
Data Aggregation Database
Data Occurence/Update Time-Driven Batch
Data Ownership One Legal Entity
Data Structure Structured
Data Format Proprietary
Intra Data Standardization Semantics, Syntax, Values
Inter Data Standardization Semantics
Data Currency Up-To-Date, Forecast
Data Completeness High
Data Accuracy High
Data Sharing Proprietary

Table 6: Scenario VI - Online news and press releases

Dimension Characteristics

Data Source Availability External-Open
Data Source Interface Web Services
Data Source Pricing Model No
Data Aggregation Item
Data Occurence/Update Event-Driven Batch
Data Ownership One Legal Entity, Community, Public
Data Structure Unstructured
Data Format Open
Intra Data Standardization No
Inter Data Standardization No
Data Currency Up-To-Date
Data Completeness Medium
Data Accuracy Medium
Data Sharing Proprietary, Free, Open
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Therefore, it is simpler to identify weak spots of a data source andmake a decision
based on objective criteria. The conceptual representation helps to focus on
the essential data source content and supports the selection processes of the
large number of available data sources. A way to quantify the suitability of data
sources for increasing the supply network structure visibility, would be a field for
future research. The quantification helps to identify themost suitable data source
for a linking project with current data sources. The department “Information
management of Procurement” expects a strategic advantage for sourcing and
supplying processes by increasing the supply network structure visibility.

7 Conclusion

Following the design science research process, this research addresses two ques-
tions to implement a higher supply network structure visibility through the linking
of different data sources. The first question, how a conceptual representation
for automotive supply network structure data sources looks like, is answered
with an entity relationship model. It defines the essential content, a data source
about automotive supply network structure has to have. More particularly, the
model clarifies the necessary entities and attributes of a data source for improv-
ing the supply network structure visibility. The second question deals with a
taxonomy of data sources for supply network structures. The taxonomy describes
data sources using fourteen dimensions and up to four potential characteristics.
The demonstration of both research results uses a case study with two German
OEMs. The case study proves the utility of the conceptual representation and of
the taxonomy, as a support to identify and describe data sources about supply
network structures in a systematic way.

The paper contributes to practice and research. Practitioners in charge of the
datamanagement can use the conceptual representation in a first step to identify
data sources for an initial selection. In the second step, the taxonomy enables
them to describe and compare the data sources, with the goal to identify themost
suitable data sources for the linking process. Furthermore, they get a general
understanding of the data sources, which is needed to negotiate about data
source sharing and evaluate the data source portfolio. For example, potential
data sources are owned by data providers or other supply chain members like
supplier and logistics contractors. For researchers, the conceptual representation
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and the taxonomy add to the growing knowledge base of supply network visibility
and are a basis for future research in the field of linking data sources.

Even with the promising results of the demonstration in a business environment,
the authors cannot ensure that the taxonomy is complete. Both companies from
the case studies areGerman automotiveOriginal EquipmentManufacturers. Thus,
more reviewand evaluation iterations in other industries are a valid field for future
research.
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