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The design of data-driven industrial services in the context of industry 4.0 represents a major challenge for industrial service providers and manufacturing companies for investment goods. Data-driven services require technological and strategic components that most companies have not build up yet and that differ from current configurations. That is why many companies lack a systematic approach and implementation competence for the use of data in the context of industrial services and therefore face the challenge of not being able to expand their market position in an ever-growing competition for data. The present paper addresses this research deficit with the aim of describing strategic features and characteristics of data-driven industrial services by identifying the related crucial features and characteristics through a morphological approach. This will enable industrial service providers to improve strategic and operative management decisions in order to define a specific strategy and to configure data-driven services.

Introduction

Within the last 50 years, information technologies have changed the way companies conduct their business more than once: The rise of the computer in the 60s led to automation within value chains and raised awareness on the use of data. Afterwards in the 80s, the internet allowed real-time collaboration, facilitated global supply chains and boosted the generation and usage of data. The next transformation, the internet of things, has already started and impacts competition and strategy like none before. [START_REF] Porter | How smart, connected products are transforming competition[END_REF][START_REF] Keskin | Strategies in Smart Service Systems Enabled Multi-sided Markets. Business Models for the Internet of Things[END_REF] Parallel to that development, companies underwent a transformation process, developed from product manufactures to solution providers, and thus generate additional value for their customers. In practice, it can be observed that companies follow this transformation process, but the offering of operating models and output-based solutions is not established extensively: Service level agreements and output-oriented business models are offered by only 18%, respectively 13%, of global industrial companies. [START_REF] Baines | Proving the Service Continuum: Quantifying the strategic and economic impact of global service transformation[END_REF] This can be attributed to the relatively low usage of data that enables companies to learn from their products, learn from their customers and adapt their products and services to the needs of their customers. [START_REF] Husmann | Smart Services -Neue Chance für Services 'Made in Europe'-KVD-Servicestudie[END_REF][START_REF] Dijkman | Business models for the Internet of Things[END_REF] 2

Objective of developing a morphology

The use of data and big data in an industrial context is mainly driven by quality improvements and the resulting reduction in the frequency of errors and process efficiency improvements. Process engineers use enormous amounts of data to control, monitor, and optimize the performance of processes. [START_REF] Yin | Big Data for Modern Industry: Challenges and Trends Proc[END_REF] Although premium manufacturers have a high digital competitiveness and therefore the best conditions to compete in a data-driven world, they often fail to develop databased value-added services [START_REF]Recommendations for the Strategic Initiative Web-based Services for Businesses[END_REF][START_REF] Kagermann | IT-driven business models[END_REF]. This can be attributed to the following practical problems: Most industries are lagging behind the chances and potentials of digital transformation. Decision-makers focus on the realization of internal potentials first, such as cost savings through technology use or cost reduction through more standardized service processes. However, the realization of potentials driven by innovations is largely neglected. This includes the use of data-based services to increase revenues. [START_REF] Husmann | Smart Services -Neue Chance für Services 'Made in Europe'-KVD-Servicestudie[END_REF][START_REF] Marr | Big data. Using smart big data, analytics and metrics to make better decisions and improve performance[END_REF] The same applies for the scientific research gap: Previous approaches dealing with digitalization, data-based business models, and digital driven services mostly describe case studies or individual characteristics of data-based services, but lack the provision of a detailed description, based on detailed features and characteristics (Table 1). In summary, there is a lack of a scientifically based, illustrative and practical systematization of industrial, data-based services.

In order to describe data-driven services, the following definition is used in this paper: Data-based services are intelligent, internet-based services. They are either linked to physical products as data providers and in doing so complement the products, or are based on data-driven services that are detached from products. Smart services are datadriven services based on digital platforms that enable the formation of service ecosystems in which different actors are organized. [START_REF]Recommendations for the Strategic Initiative Web-based Services for Businesses[END_REF][START_REF] Herterich | The Next Wave of Service Innovation: How cyber-physical systems can be leveraged for effective industrial equipment operations and empower industrial service[END_REF][START_REF] Brownlow | Data-Driven Business Models: A Blueprint for Innovation[END_REF][START_REF] Chae | Big Data and IT-Enabled Services -Ecosystem and Coevolution[END_REF] 

Theoretical Foundation

The report of the working group "Smart Service Welt -Internet-based Services for the Economy" by Acatech represents a fundamental conceptual basis for the present paper. The scope of the report lies within the linking of processes, products and services with data. This connection is seen as the most important basis for the development of new services and business models. The developed layer model schematically describes the composition of digital infrastructures for smart service delivery in four levels: smart spaces, smart products, smart data and smart services. In accordance to the layer model of digital infrastructures, the following components are utilized in order to develop a morphology for strategic components of data-driven, industrial services: collect data, data transfer and backup, analyze data and service delivery. [START_REF]Recommendations for the Strategic Initiative Web-based Services for Businesses[END_REF] 
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Besides this fundamental work by Acatech, a literature review has been conducted. In Table 1, an extract of the central scientific approaches for the elaboration of this paper is listed. Previous research deals with technical or strategic components in the field of data-based-services, the internet of things, big data and analytics, business intelligence and business models. Regarding this research, features, classifications, morphologies and typings are developed. However, none of the previously conducted research delivers a consolidated morphology of strategic and technical features for databased-services.

Table 1. Literature review (Harvey Balls: meets the criterion/ partially meets the criterion)

Methodology

Analytical research methods, such as classification, morphological methods or typing, are used to gain insights into research objects. They contribute decisively to generating new knowledge on investigation objects. According to the aim of the paper of describing the main strategic components of data-driven industrial services, the morphological method is particularly suitable, since the construction of a morphological box allows the derivation of multi-dimensional solutions to describe real situations with features and characteristics. The following procedure, consisting of three consecutive steps was conducted in alignment with a research approach following Zwicky [START_REF] Zwicky | Entdecken, Erfinden, Forschen im Morphologischen Weltbild[END_REF] and Welter [START_REF] Welter | Die Forschungsmethode der Typisierung: Charakteristika, Einsatzbereiche und praktische Anwendung WiSt -Wirtschaftswissenschaftliches Studium 35[END_REF]:

1) Definition of the test area:

The formation of types starts with the analysis of the test area and the identification of the objects to be examined.

2) Selection of suitable features:

After the definition of the test area, the features are identified, with regard to the research objective. These features can be descriptive or type-forming. Type-forming features are constitutive and define a type, while descriptive features build up a type. Characteristics of features can be distinguished in polar or scalable. If characteristics are discrete, assuming real values (e.g. company size); they are called polar features, while gradual characteristics (e.g. temperature) that can be described by an infinite number of characteristics are named scalable characteristics.

3) Determination of meaningful characteristics: After the selection of appropriate features, the design of the corresponding characteristics is carried out. This is done by means of qualitative and quantitative descriptions of the subject of the investigation.

Morphology of strategic features and characteristics of datadriven industrial services

Below, the features of the morphology are briefly described. In order to develop and offer data-driven services, companies need to consider the following components, derived from the layer model of digital infrastructures [START_REF]Recommendations for the Strategic Initiative Web-based Services for Businesses[END_REF]: Collect data, data transfer and backup, analyze data and service delivery. Following the morphological approach, the strategic features and characteristics depicted in Figure 1 have been identified.

Fig. 1. Overview of strategic components of data-driven industrial services

Service delivery.

The Focus of service provision describes an object-oriented, value-chain-oriented or ecosystem oriented approach. In case of the object-oriented focus, own objects, foreign objects or both, own and foreign objects can be distinguished. [START_REF] Yin | Big Data for Modern Industry: Challenges and Trends Proc[END_REF] The feature Key activities consist of the virtual and physical provision of services. The virtual provision consists of the characteristics of the provision of raw data and the Morphology of Strategic Components for Data-Driven Industrial Services 5 provision of knowledge. [START_REF] Hartmann | Big Data for Big Business? A Taxonomy of Data-driven Business Models used by Start-Up Firms[END_REF] An additional step lies within the virtual provision of services as the orchestration within a supply chain or ecosystem. The physical provision of services is based on the characteristics of the provision of services by the provider itself, or the provision by a third party.

The Revenue model for data-driven industrial services can be divided into three characteristics: Free add-on to an object, individual billing and performance related billing. The last characteristic can be divided into pay-per use, pay on availability and pay on production. [START_REF] Ansorge | Ordnungsrahmen für die Positionierung industrieller Dienstleister[END_REF][START_REF] Nagle | The strategy and tactics of pricing. A guide to growing more profitably[END_REF] The feature Connection and implementation is depicted through two main characteristics and describes the effort for implementation as purely administrative or physical. A purely administrative implementation occurs, when the object is already connected to the internet and a connection to the provider is established similar to plug and play. In case of a physical connection, objects and systems have to be connected to each other. This physical connection can be established by the customer itself, by the provider or by a third party.

The feature Key resources consists of physical resources such as plants and equipment, properties, machines, systems and spare parts. Intellectual resources are brands, knowledge, copyrights and the partner network. [START_REF] Hartmann | Big Data for Big Business? A Taxonomy of Data-driven Business Models used by Start-Up Firms[END_REF][START_REF] Schuh | Einführung und Grundlagen des Managements industrieller Dienstleistungen[END_REF][START_REF] Kagermann | IT-driven business models[END_REF] In this case, the partner network is viewed as a separate characteristic.

The Effort for individualization describes the companies' effort, in order to provide standardized or customer-specific services. For this reason, the following characteristics are used: combination of standardized services, individually adapted services by occasion and customer-specific generation of overall services. [START_REF] Ansorge | Ordnungsrahmen für die Positionierung industrieller Dienstleister[END_REF] The Customer access and system integration is described by four main characteristics. The first characteristic describes the access to a service through manual channels (e-mail, USB-sticks, etc.), followed by the provision of services through the system of the provider. This could be a web-portal or a software that is distributed to the customer in order to deliver dashboards and visualizations. A deeper integration is achieved through the link into the customers' existing ERP or PLM system. The fourth characteristic describes platforms that can be closed (operated and organized by a single company) or open (provision of a technological basis that enables collaboration between different players) [START_REF]Recommendations for the Strategic Initiative Web-based Services for Businesses[END_REF].

The Duration of business relationship can be divided into three characteristics. Short-term (single transaction), medium-term (<2 yrs.) and long-term (>2 yrs.) [START_REF] Weber | Properties and Characteristics of Product-Service Systems -An integrated View[END_REF].

Data transfer and backup and Analyze data.

The components Data transfer and backup and Analyze data have no overall strategic importance. Following this paper, further research will be conducted for these technical components, including for example the capability for data exploitation, data query, data quality management or method of data analysis.

Collect Data.

Data sources can be divided into internal and external data. Internal data itself can be divided into several data sources: data that exists or is created in IT-systems, but that is not used and data that is, among others, generated for a certain purpose through web tracking, physical devices, crowdsourcing and social collaboration methods. External data uses acquired data that is purchased, or provided by customers. [START_REF] Hartmann | Big Data for Big Business? A Taxonomy of Data-driven Business Models used by Start-Up Firms[END_REF] The Data base consists of multiple steps. At first, data of a single object is considered. This is expanded by the view of aggregated object data of a single customer. The next steps focus on aggregated object data of several customers or aggregated data of a value chain. The last characteristic is aggregated data of an ecosystem.

The developed morphology helps service providers and manufactures to position themselves strategically by combining different characteristics. The validity of the developed morphology, consisting of strategic components of data-driven industrial services has been confirmed in several company workshops and expert discussions. The development of different types of data-driven industrial services represents a downstream research work and a logical next step. A possible type formation is briefly explained below.

Morphology of strategic features and characteristics of data-driven industrial services.

Figure 2 shows the developed features and characteristics in accordance to the morphological approach. 

Fig. 2. Strategic components of data-driven industrial services

Focus of service provision

Key activities

Revenue model

Connection/ implementation

Key resources

Effort for individualization

Customer access/ system integration

Duration of business relationship

Data sources

Data base

Morphology of Strategic Components for Data-Driven Industrial Services 7

Knowledge as add-on to own objects: This type focuses on own objects. However, the raw data obtained through the object is transformed to information and knowledge through data analysis methods. In this case, it is no longer merely a matter of a dashboard for visualizing raw data, but rather the individual provision of customer-specific recommendations for machine optimization or use, comparable to a remote consulting service. The vendor is able to provide this knowledge since he can access aggregated object data of many customers through the installed base, create comparability and generate specific knowledge about the use and improvement of the object. Access to the data is important; however the intellectual ability to draw conclusions from data is a key resource. The billing of the virtual service is performed individually and the service is delivered virtually. Since the vendor only supports the customer with specific services on a selective basis, the service is based on one or more individual transactions.

Conclusion and Outlook

The scientific result of this paper is a morphology for strategic components of datadriven industrial services. The morphology depicts a detailed summary of strategic components for data-driven industrial services based on data collection and service delivery. The results enable strategic and operative decision makers to align the future service portfolio and configure data-driven services for individual domains. Therefore, the scientific result of this paper closes the previously stated research gap. Further research may be conducted in order to develop technical components of data-driven industrial services. These results will be developed in the follow-up to this paper and in accordance with the developed regulatory framework, especially with regard to data transfer and backup and data analysis. In addition, the model will have to be validated by industrial users.