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Abstract 
 

The ever-growing amounts of data offer companies 

many opportunities to exploit them. Resulting data-

driven services hold great potential for creating 

unique value for customers and the achievement of 

competitive advantages. Nevertheless, especially 

companies in the industrial environment struggle to 

implement successful data-driven service innovations. 

Surprisingly, there is a lack of scientific research 

addressing this issue. Thus, our research generates 

design principles for data-driven services to aid in 

their development. For this purpose, we present a 

qualitative interview study with experts in different 

lines of businesses among the industry sector, holding 

varying positions and roles in service systems. 

Through practical examples, we show which 

challenges exist in the development and use of data-

driven services. On this basis, we derive design 

principles to help understanding data-driven services 

and to overcome difficulties identified in practice, 

notably, that allows practitioners to develop new 

services or re-design existing ones. 

 

1. Introduction 

 
In the course of the digital transformation, the rise 

of digitally connected products and services leads to 

large amounts of data. In combination with advanced 

analytics techniques, data are the key resource to 

create new business opportunities for service 

innovation and to generate novel value for customers 

[1–3]. Offering these new data-driven services such as 

condition monitoring or predictive maintenance 

enables manufacturers to strengthen their market 

position and gain further competitive advantages [4, 

5]. By integrating the customer in the process of 

innovation, firms conduct a new sense of value co-

creation through cross-company data exchange [6]. 

However, service innovation is no straight path 

forward, and product-centric firms struggle with 

enhancing their existing or creating new services [7]. 

Traditionally, innovation for product development 

differs immensely from service innovation 

approaches, especially for data-driven services. Even 

if many authors address this issue by providing 

specific service innovation frameworks, like in [8], 

achievements in the real world are still scarce. Recent 

studies show that companies often suffer from a lack 

of technical experts or a lack of a strategy for 

developing data-driven services [9]. Others find that 

approximately half of all service providers realize only 

moderate revenues, while 25% lose money [10]. 

Moreover, in contrast to traditional industrial services, 

the development of data-driven services is much more 

complicated as it requires advanced technologies and 

sweeping IT skills, among other new capabilities [11]. 

Against this background, the present state of 

research reveals a surprising shortage of empirical 

studies aimed at exploring the use of data and analytics 

for service innovation in practice. Yet, such work is 

essential to make theories and methods relevant to the 

field [12]. 

Therefore, the presented paper aims to discover 

design knowledge for developing data-driven services 

within the industrial environment as part of service 

innovation. The process of new service development 

can be conducted in a service design approach, which 

is a formalized, multi-disciplinary concept that aids to 

innovate service offerings [13]. In that context, design 

principles are meant to codify design knowledge and, 

considering the respective boundaries, to enable its re-

use [14]. We propose a design science research (DSR) 

by tackling the following Research Question: How 

should data-driven services in industrial environments 

be designed in order to compete successfully?  
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To answer this question, we conduct interviews 

with various industrial companies, that use or create 

such data-driven services, and scientists as well as 

consultants to identify success factors and challenges. 

The structure of these interviews is based on previous 

work in which a systematic literature review and 

analysis of 100 data-driven services in manufacturing 

industries was carried out to derive the characteristics 

of such data-driven services in the form of a taxonomy 

[6]. Since that, the success of a data-driven service can 

be stated among the dimensions of value creation, 

value delivery, and value capture. 

The paper is organized as follows. After the 

introduction, we give an overview of the relevant 

theoretical background, i.e., data-driven services and 

service innovation. Our research methodology follows 

in section 3. Section 4 contains our findings, from the 

derived meta-requirements to the resulting design 

principles. Finally, while discussing our results in 

section 5, we offer both business and scientific 

implications in section 6, considering constraints and 

future research. 

 

2. Theoretical Background 

 
2.1. Data-Driven Services 

 
Due to the rapidly expanding use of information 

and communication technology in industrial 

companies, the challenge of creating new services is 

becoming more complex [11]. In the past, companies 

used data and analytics mainly for internal business 

processes and to derive insights for making managerial 

decisions [15]. Nowadays, companies focus more and 

more on developing digital service offerings, besides 

their range of traditional services like maintenance and 

repair, to add further value to their existing products 

[2, 11]. Therefore, data-driven services (DDS) evolve, 

characterized by the fact that data are used as the key 

resource [6, 16, 17]. Continuing digitization trends 

like the internet of things and cloud computing 

facilitate data generation and data processing, which 

amplifies the creation of data-driven services [18]. 

In an original research paper [6], the authors 

conceptualized the nature of data-driven services by 

building a taxonomy that helped to gain a deeper 

understanding of their structure and to identify 

corresponding characteristics of DDS. The focus of 

data-driven services lies in the use and analysis of data 

with the ultimate goal to support the improved 

business decision-making process of the customer 

based on sound, data-based insights [19, 20]. 

Service innovations occur in service systems 

representing configurations of organizations, 

technologies, and other resources, like data that 

interact with other service systems to create mutual 

value [21]. While product-service systems include 

tangible products and intangible services to fulfill 

customer needs [22], we refer to the concept of service 

systems since data-driven services concentrate on data 

as a key resource and fade out the product layer. 

Service systems are dynamic, as they are composing, 

recomposing, and decomposing over time [23]. To 

support new data-driven services, the actors in a 

service system interact and collaborate to find, 

exchange, consume, or use data to contribute to the 

value that emerges for the customer and other actors 

as well, which is labeled as value co-creation [24]. 

Service providers might actively search for external 

data assets which will contribute to and enrich their 

service offering. Hence, besides the service provider 

and service user, the role of data provider occurs who 

acts as a co-producer since he delivers valuable data 

for service innovations [25, 26]. We focus on these 

three roles in a service system that co-create value 

even though we know that further roles might appear 

[27]. 

Data-driven services offer benefits for customers 

and provide companies through generation, collection, 

analysis and/or combination of internal and external 

data [28]. Thus, data and analytics give much more in-

depth access to the customer by transforming 

customer-related data into information that directly 

supports the service offering [29]. That leads to a 

closer relationship with the customer and ensures 

stable revenue streams and closer ties that are difficult 

for competitors to break [30]. 

Nevertheless, many product-centric companies 

struggle to perform the transition toward services. 

Service orientation often includes a significant shift to 

a new strategic direction, a new organizational 

structure, and new skills [31]. Therefore, the process 

of data-driven service innovation needs definite design 

principles to overcome this issue. 

 
2.2. Service Innovation and Service Design 

for Data-Driven Services 

 
Over the last years, we see a significant growth of 

scientific interest in the field of service innovation [32, 

33]. Service innovation has traditionally focused on 

the development of new service offerings and 

concepts, as well as how to generate new ideas and 

develop customer-driven solutions [7]. Thus, service 

innovation is defined as the “rebundling of diverse 

resources that create novel resources that are 

beneficial (i.e., value experiencing) to some actors in 

a given context” [34]. As a result of increasing 

competition and shifting technologies, service 
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organizations, as well as manufacturers, must innovate 

and adjust their services to remain viable [35]. The 

process of innovation can be conducted in two ways. 

While continuous service innovations aim at 

improving existing services, discontinuous service 

innovations offer the potential to create radically new 

service offers and processes through innovation leaps 

[36]. Furthermore, service innovation is pursued in 

strong interaction with customers or in co-creation 

with business partners. That can considerably 

influence and enhance the developed service as 

external actors integrate their knowledge and 

experiences [33]. 

 There are many research perspectives and 

different angles on service innovation like [33] 

outline. Terms that occur, amongst other things, are 

service engineering or service design. They all address 

the question of how new services can be developed 

and commercialized. Service engineering describes a 

technical discipline and refers to a more processual 

and systematic development and design of services 

using appropriate models, methods, and (software) 

tools [37]. On the contrary, service design adopts a 

design thinking approach that contains several stages 

to create new innovative services [38, 39]. It is 

described as a multi-disciplinary approach in which 

service design teams benefit from their 

interdisciplinary members having different 

backgrounds, areas of knowledge, and competencies 

[13]. Therefore, service design poses a suitable way of 

guiding and advancing the development of data-driven 

services [40]. The fundamental process of new service 

development consists of five essential steps that are 1) 

opportunity identification, 2) customer understanding, 

3) concept development, 4) process design and 5) 

refinement and implementation [41]. Since design 

principles are understood “as fundamental 

propositions that aid designers in achieving a 

successful transfer of requirements to design” [42], we 

aim to support the activity of concept design, which 

generates the service concept based on service 

possibilities and customer needs [41]. 

Similar research carried out by [13] provides 

design principles for analytics-based services. 

Although their nature resembles data-driven services, 

there is no sector focus set so that the principles are 

broadly held generic. The six principles provided by 

[11] focus on industrial companies, though, but we see 

the necessity to enhance that topic from a design 

science perspective. Other IS research in this field 

contributes to design principles for data-driven 

business models [43] or digital value co-creation 

networks [44]. Additionally, only a few studies focus 

on developing data-driven services in an industrial 

context at all [11]. Thus, there are not yet any design 

principles for data-driven services holding a focal 

point on companies within the industrial environment. 

 

3. Research Design 

 
3.1. Design Principle Construction 

 
Design Principles are prescriptive guidelines for 

action that are supposed to enable designers to bring 

about an artifact more efficiently once they are used 

[42]. There are various ways to generate design 

principles reflectively, e.g., through formalizing and 

codifying experience of designers. In the present case, 

the design principles are developed a priori as they are 

intended to support the development of novel data-

driven services by synthesizing data from the field.  

 We follow the recommendations of [42], as it is a 

method explicitly tailored for design principle 

generation and includes interviews as an underlying 

knowledge base. The present research is part of a more 

extensive design science research (DSR) project, 

which encompasses multiple artifacts in the domain of 

data-driven services in manufacturing (e.g., 

taxonomies). DSR is particularly suitable for solving 

real-world problems by systematically 

conceptualizing and developing artifacts [45]. Our 

DSR approach, proposed by [46], consists of problem 

awareness, suggestion, development, and an 

evaluation phase and multiple design cycles. 

The research approach chosen to develop design 

principles is a qualitative interview study. The 

knowledge base from which we draw our data are 

Industry Employees Positions Role Duration [min] 

Production 20.000 Project manager Service Provider 27:31 

Production 20.000 Service manager Service Provider 43:32 

Information technology 62 Sales Manager Data Provider 34:51 

Information technology 62 Project Manager Data Provider 27:03  

Logistics 8 Scientist / Consultant - 57:16 

Automotive 95 Scientist / Consultant - 26:32 

Chemical industry 11.236 Plant Manager Service User 30:15 

Manufacturing 18.000 Project Manager Service User 41:39 

Manufacturing 238 Development Manager Service Provider 77:28 

Table 1. Interviewed experts by industry, position, role and duration 

 

Page 1791



interviews with experts from the field and applied 

research (see Table 1). The study at hand relies on 

qualitative data collected in expert interviews that 

know the domain of data-driven services. 

Nevertheless, qualitative interviews with experts are 

an established method to generate data in the 

Information Systems field [47]. A priori, we prepared 

an interview guide to ensure that a similar range of 

topics is discussed with the interviewees, making the 

interview semi-structured [48]. From the interviews, 

we elicited meta-requirements, i.e., requirements that 

apply to a class of artifacts [42] rather than a single 

instance alone. Subsequently, we formulate design 

principles as prescriptive guidelines derived from the 

meta-requirements and address at least one of them. 

The explicit, linguistic formulation draws from the 

template of [49]. 

In the initial problem awareness phase of design 

cycle one, two separate literature analyses were 

conducted to gain a deeper understanding of value co-

creation through data exchange and data-driven 

services [6, 25]. As a result, the authors found out that 

many companies in the industrial environment face 

challenges in developing data-driven services.  

 

 

 

3.2. Qualitative Study  

 
To gain a deeper understanding of data-driven 

services and their respective challenges, this paper 

includes interviews with practitioners who contribute 

to the creation, provision, and use of services. Given 

the fact that service design is an interdisciplinary 

approach that calls for various perspectives from 

different disciplines and positions, we chose our 

interview partners along with the here relevant roles of 

a service system [50]. The selected interview partners 

are from various areas such as sales, project, 

operations manager, and consultants. This has ensured 

that different aspects, including existing challenges 

and obstacles in the creation and use of data-driven 

services, are taken into account. The interview guide 

followed the structure of the developed taxonomy by 

[6]. We have asked the areas of value creation, value 

delivery, and value capture. This ensured that all 

dimensions that characterize a service are considered 

[51, 52]. Here the experts stated various challenges 

that arise in different areas. While, e.g., some 

highlighted the issue of convincing potential 

customers of the service, others see the right data 

quality as major challenge. The chosen experts stem 

from industrial and scientific consortium partners of a 

research project which explored data as production 

# Meta-Requirement Example Quotes (excerpt) 

MR 1 The added value of data-

driven services must be 

made clear in both 

technical and economic 

terms. 

“If the customer can achieve a higher profit by using our data-driven 

services, we receive a percentage of the increased profit" (Service Provider) 

 

"In the end, it's a simple cost-benefit calculation. If I end up with a data-

driven service, do I have a saving or such a strong profit in sales that it is 

worth using a data-driven service.” (Scientist/ Consultant)  
MR 2 Bundle different data sets 

and data sources to obtain 

and predict more in-depth 

information about the 

production process. 

“Only when we recorded the weather data of the plant in Siberia, we were 

able to identify that a snowstorm had caused the production problems.” 

(Service Provider) 

 

“Existing optimization models are based on data silos. As a result, these are 

inflexible, take into account a too limited process section and are therefore 

not used in operations.” (Service User) 
MR 3 It must be ensured that the 

quality of the data is 

sufficiently high, and 

sensors work properly in 

manufacturing conditions. 

“Sensors and measurement technology are fine components. The use in 

crushing machines leads to many false alarms, e.g. because the sensors get 

dusty. This leads to the fact that the data is not usable for data-based 

services.” (Service Provider) 

 

“Used sensors are sensitive to fluctuations, which are due to temperature 

fluctuations, for example.” (Service Provider) 
MR 4 Secure data exchange 

must be the cornerstone of 

every data-driven service 

creation. 

“There is no discussion about data security” (Service Provider) 

 

“If the IT-security standards of external partners are as high as ours 

internally in terms of data exchange, we could consider exchanging data 

with external partners.” (Service User) 

Table 2. Meta-Requirements with example quotes 
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factor for new services and as product itself. Given 

that, the quantity of interviewees is restricted which 

should be extended prospectively. In total, we 

conducted nine interviews that were recorded and 

transcribed anonymously. We used qualitative context 

analysis to analyze the interviews [53]. In the paper, 

we follow the recommendation of [54] and 

substantiate our findings with power quotes, i.e., those 

quotes that strikingly underlines the point that we tried 

to make (see Table 2).  

The entire research activities, the systematic 

literature analyses, taxonomy development, and 

interviews with practitioners form the basis for 

developing the design principles for data-driven 

services in industrial environments. 

 

4. Results 
 

First, meta-requirements are a mandatory part of 

design principle development [42] and ensure value 

grounding, i.e., that no design principle is without an 

intended requirement that it aims to fulfill [55]. Meta-

requirements necessarily need to be general enough so 

that they are transferable to multiple artifacts of the 

same class and decoupled from the application 

scenario that they were derived from [56]. The created 

meta-requirements (see Table 2) address significant 

challenges in creating data-driven services that still 

arise nowadays. The interviews revealed that 

fundamental aspects of service science still need to be 

made clear for practitioners. 

The design principles explained below are seen as 

linguistic, prescriptive statements for action that 

respond to the meta-requirements elicited above. 

Therefore, they are derived from the meta-

requirements, which, in turn, stemmed from the 

statements of the interviewees. 

In order to structure the design principles, we draw 

from the dimensions of the taxonomy of data-driven 

services in manufacturing industries, as proposed by 

[6]. Using these dimensions ensures that the design 

principles cover, comprehensively, issues that are 

necessary to data-driven service design. Thus, we 

draw from 11 dimensions that are thematically 

categorized into three higher-level meta-dimensions 

that characterize a service: value creation, value 

delivery, and value capture (see Table 3). 

Dimension Definition 

Value Creation 

Main Value … describes the value proposition 

behind a data-driven service. 

Main 

Outcome 

… benefits for the customers, such 

as cost reductions, time savings, or 

increased flexibility through 

efficiency gains. 

Analytics 

Type 

… four different types, ranging 

from descriptive analyses to 

prescriptive analyses. 

Data Sources …describes the origin of the data. 

A distinction is made between 

internal and external sources. 

Data Types …specifies the content of the data.  

Aggregation 

Level 

… single or multiple aggregation 

levels (number of data sources). 

Value Delivery 

Service 

Delivery 

… the way the customer interacts 

with the service. 

Service Flow … frequency at which the service is 

made available. 

Platform 

Type 

… type of platform the service 

uses. 

Value Capture 

Pricing 

Model 

… how the service is monetized. 

Payment 

Mode 

… how the customer pays for the 

service. 

 

Design Principles for Data-Driven Services in 

Industrial Environments 

 

Based on the preceding meta-requirements and the 

characteristics of data-driven services, we derive six 

design principles in total. The first design principle 

concerns the added value of data-driven services, 

according to MR1. A central issue highlighted by the 

interviewees is the lack of awareness of the value of 

data. During the interviews, it became clear that 

service users often do not know why they should use 

such services. Therefore, they are very hesitant about 

sharing data. Thus, a vital task for developing 

successful data-driven services is to communicate, 

explain, and demonstrate the value of these services, 

which leads us to the first design principle: 

 

DP1: Provide the user/customer of data-driven 

services with adequate information on potential 

returns on investment, i.e., through highlighting 

technical key performance indicators. 

 

In the development of data-driven services, it has 

become clear that, for example, the combination of 

different data sources can yield entirely new insights. 

In a concrete use case, the reason for the deviating 

product quality could be determined by combining 

process data and weather data. Here, a snowstorm on 

Table 3. Dimensions of Data-Driven 

Services according to [6] 
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Siberia had meant that limestone could not be ground 

as planned in cement production. Therefore, the 

second design principle is as follows: 

 

DP2: Provide the data-driven service with 

mechanisms to leverage product and process data 

from production as well as additional external data in 

order to generate the most optimal configuration of 

data-driven value for the customer. 

 

Another aspect concerns the evaluation of data 

records from machines and systems. It becomes clear 

that operational processes in manufacturing industries 

are very complex and, in some cases, unique. To make 

use of the data and create services that enhance those 

knowledge-intensive production processes, expert 

knowledge, and experience are needed. As a result, 

data scientists from non-industry sectors, for example, 

cannot evaluate the collected data sets adequately and 

derive useful recommendations for action. Therefore, 

regarding MR1 and MR2, we formulate the third 

design principle: 

 

DP3: Provide the data-driven service with 

sufficient underlying expert knowledge and skills in 

order to achieve the most profound and reliable 

results in data-driven value creation. 

 

Another important aspect addressed by MR3 is the 

quality of the data collected from the production 

processes. The quality of the data determines the 

quality of the services. For example, intense vibrations 

or high temperatures might interfere with the sensors 

working correctly. In the mining and exploration 

environment, several interviewers reported that rough 

environments could damage the sensors or cover them 

with dust. This leads to the fact that the data collection 

is not correct, and therefore, the analyses on it give 

false results. We formulate the fourth design principle 

as follows: 

 

DP4: Provide the data collecting sensors with a 

mechanism to prevent contamination through 

environmental factors, e.g., dust, so that the 

underlying data of data-driven services is of high 

quality and produces correct results. 

 

The cornerstone of data-driven services is cross-

company data exchange, as pointed out by MR4. This 

clearly shows that many companies are still worried 

about data security and the loss of IP-relevant 

knowledge. While companies can ensure internally 

that all security requirements are met, it is not clear 

that external companies can also fulfill them. It is, 

therefore, essential, especially as a service provider 

who processes data, to take care of security aspects for 

the company providing data. Furthermore, the owner 

of the data should determine the terms of use of his 

data assets and thus preserve the data sovereignty, 

which leads to trust and transparency between the 

service provider and user. Subsequently, the fifth 

design principle is: 

 

DP5: Provide data security and sovereignty among 

all data-related activities to foster customers' trust, in 

the provision of data-driven services. 
  

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

Along with MR1 and MR2, the pricing of services 

is a key factor for their success. The pricing model 

must be designed in such a way that the customer can 

and wants to take advantage of the services. While, for 

example, subscription models are widespread in the 

B2C sector, the interviews revealed that corporate 

customers only want to make one-time payments for 

accounting reasons. Performance-based models might 

be used as well to convince customers of the added 

value of the service. That means that the service 

provider receives a percentage share of the additional 

profit generated by the service. The sixth and final 

design principle is, therefore  

 

DP6: Provide the data-driven service with suitable 

pricing to generate revenue for securing sustainable 

success. 

 

In sum, these meta-requirements and design 

principles serve as the theoretical guidelines for the 

development of data-driven services in industrial 

environments. 

 

5. Discussion  

 
The introduced design principles give initial 

orientation for the development of data-driven 

services in industrial environments. According to [57], 

our results align with the theory type ‘design and 

action’ since the design principles provide action 

advice. Nevertheless, a concrete method for the 

development of data-driven services has to be derived 

from the presented principles. Yet, the results of this 

research address the new challenges emerging from 

handling data as a key resource for service innovation.  

For instance, data quality proves to be the pillar of 

successful data-driven services [58]. Therefore, the 

functionality of sensors must be guaranteed all the 

time as one expert indicates, that, e.g., cement 

processing sensors can be covered in dust, which leads 

to incomplete data capture and hence, poor data 

quality and indecisive service performance. To 
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generate more understanding of processes and 

machines and optimize services, another expert states 

that data of some specific events are stored separately, 

like the start of grinding machines. Here, sensors must 

be able to handle considerable vibrations to maintain 

sufficient data quality as well. The automatic data 

generation by sensors in rough and dynamic 

conditions is specific for industrial environments. 

Even though the early integration of customers in 

the service innovation process might be the most 

stated principle in service science [34], the interviews 

revealed that many companies still leave their 

customer needs out. That might be because existing 

literature often only focusses on B2C relationships 

[59]. Given increased customer demands, service 

providers in the B2B-segment should follow an early 

customer involvement as it sparks stronger customer 

loyalty and higher market success [11]. Often 

customers do not see the value that a data-driven 

service brings because of its intangibility and novelty. 

By speaking to the customer, companies can identify 

issues and directly meet the needs through new 

services [20]. In terms of customers, we are not only 

regarding external customers. Frequently, e.g., data-

driven services are also provided within a company by 

internal service departments for plant operators. 

Here, besides one-to-one conservations, 

workshops with several internal/external customers 

and partners turned out to be a fruitful method to 

generate ideas for service innovation. Since customers 

still might hesitate to share their data because they fear 

losing control and disclosing business secrets, 

companies must implement mechanisms to guarantee 

data security and sovereignty and clarify policies for 

data usage [60]. Another way of meeting the security 

requirements of service users was to create the 

services directly on the machine. For this purpose, 

edge computing can be used to process and analyze the 

data instantly on site. The disadvantage here is that the 

service provider cannot directly optimize the 

underlying algorithms in such a case and react rapidly 

to contradictory analysis results. 

Another essential aspect concerns the transparency 

of data-driven services. It turns out that service users 

are reluctant to use services if they do not understand 

how the results are obtained. This is caused when 

services are developed without customer involvement. 

Therefore, service users tend to reject the service at all, 

as it does not meet their expectations. That underlines 

the need for early integration of customers again as 

well as clear communication of benefits. 

Data security builds another major aspect to 

convince customers of the data-driven service. The 

experts showed the consensus that data protection and 

security mechanisms are crucial. Firms in the industry 

sector in particular, fear the loss of data and therefore 

of sensitive information of production processes and 

operating secrets. 

We also observed internal challenges within large 

companies. For the development of data-driven 

services, interdisciplinary teams are needed, 

consisting of representatives from service and IT 

departments and further company functions [2]. 

Missing allocation of responsibilities results in 

different initiatives that require unnecessary workload 

and resources. Thus, clear governance structures and 

coordinated projects create shared consciousness 

resulting in success [61]. Another aspect lies in 

evaluating data as an asset and finding the right pricing 

for a data-driven service. Companies must identify 

those approaches which fit the most to the service 

offering and the customer's interests [17]. Data itself 

can represent a payment method in non-monetary 

terms since the collected data could be used to improve 

internal processes or be sold to third parties like data 

marketplaces [6]. 

Finally, the interviews also revealed that a variety 

of skills is needed to create data-driven services. That 

starts with the correct provision of data, continues with 

the development of software and hardware 

components, and ends with evaluating the analyzed 

data [19]. Therefore, broad domain knowledge and 

engineering skills are necessary to generate reliable 

insights as processes and procedures are highly 

specific in industrial environments. To provide data-

driven services, the respective companies, among 

other things, focus on their core competencies and 

make targeted use of external services. That was 

shown, for example, by the fact that mechanical 

engineering companies often do not have sufficient 

data analysis knowledge to offer services on their own. 

In this case, a start-up helped to develop self-learning 

algorithms in close cooperation with the process 

engineers of the mechanical engineering company. 

The design principles highlight the need of data 

exchange between customers and providers for value 

co-creation. Therefore data-driven services are highly 

customer-centric and demand longterm relationships 

from which all actors in the service system benefit. 

Our results can guide practitioners and form the base 

for future research, as pointed out in the following 

section. 

 

6. Conclusion and Future Research  

 
Data-driven services in industrial environments 

make use of the immensely growing data amounts 

from new technologies by analyzing them to create 

new value for customers. As they deliver context-
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relevant insights or support reliable decision-making, 

data-driven services promise competitive advantages 

and new revenue streams for providing companies. 

Since data form the key resource, data exchange leads 

to a new kind of value co-creation of which service 

provider and user benefit. There is a surprising lack of 

scientific literature regarding the systematic 

development and design of data-driven services. As a 

result, service design teams in industrial companies 

struggle to build service concepts that lead to 

successful and lasting services. Our research addresses 

this issue and conceptualizes initial design knowledge 

into four meta-requirements and six design principles 

for supporting practitioners and scientists in 

understanding and successfully creating data-driven 

services. By doing so, we take existing research a step 

further and create domain-specific insights. 

The contribution of managers is to provide basic 

information on key aspects and principles of how DDS 

should be designed. These help to reflect their own 

service concepts on the one hand and, on the other 

hand, to design DDS from scratch. The design 

principles show which aspects have to be taken into 

account when developing DDS. In particular, they 

highlight the importance of customer involvement in 

the service innovation process, which leads to value 

co-creation through data exchange. Even if the design 

principles are held generic to offer flexibility, the 

focus on industrial companies offers concrete 

recommendations of action, which makes their 

application into practice intuitive and straightforward. 

For scientific contributions, the description of the 

design process enables a scientific validation and 

extension of the artifact. The design principles are the 

first step into generating comprehensive design 

guidelines for data-driven services in industrial 

environments and serve as a foundation stone for other 

sectors. The design principles produce inductive 

insights and deep understanding of the manufacturing 

domain. 

The research also has underlying limitations. In 

particular, the results from the explorative focus group 

interviews are limited in their generalizability. Other 

experts might have given different answers leading to 

other MR and DP. Furthermore, design principles 

solely are by no means a guarantee for success. 

Further research should continue the subsequent 

design science research by carrying out instantiation 

or field testing to evaluate the compiled design 

principles. By now our results are initial hypotheses 

that need to be validated. Additionally, more data 

sources (e.g., further interviews, case studies) should 

be used to triangulate a more comprehensive look into 

DDS in industrial environments. This also includes 

firms of various sizes and from different countries to 

gain insights from different views. In a next step, the 

results should form the basis for a method for 

developing data-driven services that provides 

recommendation for action in a structured manner. 

Apart from this, the application in other sectors might 

be considered, leading to new findings and enhancing 

our results potentially. 

The results of our empirical study are promising 

and provide substantial knowledge for further 

improvements in the following design cycles. Thus, 

this research can guide practitioners in developing new 

data-driven services and supports scientific 

comprehension of designing data-driven services in 

industrial environments. 
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