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Abstract—Business models comprehensively describe the 
functioning of businesses in contemporary economic, 
technological, and societal environments. This paper focuses on 
the characteristics of digital business models from the 
perspective of capability research and develops a capability 
model for digital businesses. Following the design science 
research (DSR) methodology, multiple evaluation and design 
iterations were performed. Contributions to the design process 
came from IS/IT practice and the research base on business 
models and capabilities. 

Keywords—business models; digitization; IS capabilities; 
dynamic capabilities 

I.  MOTIVATION 
Following the e-business model hype in the late 1990s, 

“digital business” appears to be the fashion of the 2000s. 
Whereas those who witnessed the e-business and e-
commerce trend wonder whether “d is just the new e”, 
implying the touted accelerating transformation of business 
models through digitization is more fad than fact, there is 
sufficient evidence in today’s economy that the digitization 
trend brings along more profound implications than just the 
introduction of a new distribution channel as the e-commerce 
development did. In fact, digitization impacts entire business 
models; it not only questions incumbent ways of doing 
business, but also offers opportunities for new startups.  

First examples of the impact of digitization on business 
models can be observed in a number of industries. A 
prominent characteristic of digitization is the integration of 
information technology into physical, formerly analog 
products [1], [2]. One example of such a “hybrid product” is 
a modern car with its numerous electronic components that 
allow monitoring the vehicle status including its 
surroundings (rain sensors, parking assist systems) and offer 
new ways of communication with the driver (bluetooth 
music placer connected to driver’s MP3 player) and even 
with the outer world (GPS, remote service). Such hybrid 
products do not only offer additional functionality to 
customers, but also grant insights into usage patterns and 
technical product performance for car manufacturers.  

A growing body of research attempts to categorize the 
changes business models currently undergo in view of 
digitization [3]–[5]. However, few have so far looked at the 

topic from an organizational and information systems (IS) 
capability perspective. Such a perspective, however, offers 
the potential to unveil the internal abilities that organizations 
should develop to optimally face digitization. It can thus be 
valuable for large established companies on their way to 
digital transformation as well as for digital entrepreneurs.  

This paper therefore addresses the research question 
“Which organizational and data management capabilities do 
companies need for digital business models?”. The goal of 
the research is to build a two-part capability model for the 
domain of digital business models. The main research 
question is addressed by answering two sub research 
questions:  

Sub-RQ 1: Which organizational dynamic capabilities 
characterize digital business models?  

Sub-RQ 2: Which requirements for data management 
capabilities follow from these capabilities? 

The model serves two main objectives. Firstly, it helps 
understand the nature of digital business models. Secondly, it 
attempts to go beyond descriptive assessments of how digital 
business models are and develop first normative propositions 
on how the internal constituent elements of digital business 
models should look like.  

The methodology chosen for this research follows the 
iterative design science research (DSR) approach, whose 
goal is to develop IT artifacts “to solve identified 
organizational problems” [6, p. 77]. DSR is considered 
appropriate for a practical design problem like the one faced 
by managers when pondering how to rearrange their 
available organizational resources or which new ones to 
acquire in view of digitization. The research paradigm strives 
for relevant results by close interaction with the practical 
research environment and for sufficient rigor by being 
thoroughly grounded in the relevant knowledge base [6]–[8].  

The paper proceeds as follows. Section two introduces 
relevant work on digital business models and IS and 
organizational capabilities. Section three describes the design 
science research process. Section four develops the new 
dynamic capability model for digital business models and 
applies it to an exemplary digital business model. Section 
five presents findings regarding new data management 
capabilities in digital businesses. The final section 
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summarizes the contributions to research and practice and 
provides an outlook on future research. 

II. BACKGROUND 

A. Digital Business Models 
This paper uses the business model concept as a frame of 

reference. This research stream has been gaining increasing 
attention in general management and information systems 
research communities since its first appearance in the 
academic literature in the mid-1990s [9]. Literature reviews 
and meta-analyses [9]–[12] find that the business model has 
been heterogeneously defined and used. This paper adopts 
the definition from [10] who call the business model “a 
conceptual coherent framework that provides a holistic but 
abstract understanding of the underlying business logic of an 
organization” [10, p. 365].  

Existing business model frameworks propose varying 
numbers of sub elements or dimensions to describe this 
business logic. Regardless of the final number, these 
elements usually answer the core questions that can be asked 
about the way a business works: Who is the customer, what 
is the main benefit of the product or service offering (the 
“value proposition”), and how does a company create and 
acquire this value. Value creation covers internal as well as 
collaborative processes and resources; financial value 
acquisition is expressed in the revenue model. In everyday 
speech, the term business model is often used when in fact 
only a certain sub element is meant. For example, the 
statement “they don’t have a proper business model” often 
implies a company is not earning money (yet) and is thus 
lacking a sustainable revenue model. In this paper, however, 
we use the cited broader conceptualization, which refers to 
the entire “underlying business logic”. 

Digitization is an umbrella term summarizing various 
recent technological and societal developments brought 
along by the proliferation of ICT and the Internet. For 
example, it covers the increasing interconnectivity of people 
and devices via the Web (also called social media / Web 2.0 
and Internet of Things, respectively), big data, mobile 
computing, and the confluence of physical and electronic 
products. A “digital business model” can thus be defined as a 
business model whose underlying business logic deliberately 
acknowledges the characteristics of digitization and takes 
advantage of them; both in interaction with customers and 
business partners, and in its internal operations.  

Related research can be found under the terms “digital 
business strategy” (which was coined in particular in a 
special issue of the MISQ in June 2013, cf. [13]), “value 
architectures”, or “digital services”. Whereas early business 
model research in the IS domain used to focus on e-
commerce and e-business applications only, emphasizing the 
role of the Internet as a new interaction and distribution 
channel, more recent contributions review the impact of 
digitization on value propositions and on value creation 
approaches.  

Regarding value propositions in digital business models, 
sources like [4] stress the importance of combining content 
and experience for customers. Similarly, [5] analyze the 
nature of value in modern digital services in the context of 
serious games and find evidence for more “emergent” value 
propositions. In an article considered widely in the digital 
business research, [2] describe the structure of digital hybrid 
services as “layered” and “modular” and point to 
consequences in the way value is created. Turning to the 
implications for value creation in digital business models, 
several authors hold that the cocreation of value, i.e. closer 
collaboration with business partners and customers, is 
essential [3], [14]–[16].  

Despite these contributions, there remains a need to 
understand the nature of digital business models in a more 
holistic way to highlight the special consequences for data 
management. 

B. Capabilities 
The research on organizational capabilities originates 

from the resource-based view of the firm (RBV), which tries 
to explain the sources of sustainable competitive advantage 
[17]. In line with the traditional RBV research, capabilities 
are considered here from an organizational perspective rather 
than from an individual perspective.  

The capability research extends the RBV by finding that 
companies should not only possess resources that are 
valuable, rare, hard to imitate, and non-substitutable [17], 
[18], but also combine, develop and utilize these resources in 
a meaningful way as measured by company goals. These 
“capabilities” offer the advantage of being less imitable and 
transferable than most physical resources because they are 
embedded in organizational practices and individual skills 
linked to the unique history and culture of the firm [19]. The 
conceptualization of important organizational competencies 
and abilities as capabilities is well-established in various 
research domains, ranging from strategic management 
research over marketing, supply chain management, and IS 
research. To serve this paper’s twofold goal of 1) 
understanding general organizational capabilities for digital 
business models and 2) analyzing the consequences for the 
area of IS capabilities, we draw on two particular streams of 
capability research.  

On the one hand, for the first goal we turn to the 
“dynamic capabilities” research [20]–[23]. Dynamic 
capabilities are defined as “the firm’s potential to 
systematically solve problems, formed by its propensity to 
sense opportunities and threats, to make timely and market-
oriented decisions, and to change its resource base” [22, p. 
271]. Similarly, [23] describe dynamic capabilities as “a set 
of capabilities […] that help reconfigure existing operational 
capabilities into new ones that better match the environment” 
[23, p. 239]. Realizing relevant changes in the competitive 
environment and taking adequate business actions is inherent 
in the dynamic capability definition, which makes it well 
suited for a current topic like digitization.  
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We use dynamic capabilities to more closely describe 
(digital) business models following the argumentation of 
[12]. They explain the relation between business strategy, 
dynamic capabilities and the business model by stating that 
“strategy entails devising dynamic capabilities able to 
respond to contingencies through the organization’s business 
model” [12, p. 383]. They further argue that dynamic 
capabilities are implemented in the business model of an 
organization at a certain point in time. We therefore propose 
that in order to describe the nature of digital business 
models, it is justified to look at the dynamic capabilities that 
are considered important for digital businesses. In the 
capability model developed below, we thus include dynamic 
capabilities which are associated with businesses in the 
digital economy in research and practice and fit them into a 
business model framework.  

On the other hand, for the second goal we consider 
capabilities in the IS research domain. An IS capability is 
defined as “a firm’s ability to acquire, deploy, and leverage 
its IT-related resources in combination with other resources 
and capabilities in order to achieve business objectives” [24, 
p. 423]. In our case, the business objectives are given by the 
dynamic capabilities of digital business models. Most 
researchers regard IS capabilities as a multi-dimensional 
construct consisting of sub capabilities, including for 
example IT infrastructure, IT and data management, IT 
business partnerships, and IT infrastructure flexibility.  

These general IS capabilities have continuously been 
found to be relevant in the IS research domain and can 
expected to remain important in light of digital business 
models. Attention should therefore turn to the details of these 
capabilities to find out how they need to change in the 
digitization context. As one sub area of the IS capabilities, 
data management deserves particular interest because digital 
business models center around intensified data use in various 
business areas. The leading practitioner organization 
DAMA, the Data Management Association, defines data 
management as “the business function of planning for, 
controlling and delivering data and information assets” [25, 
p. 4]. The discussion about “big data” and analytics [26] 
support the argument of data management’s increasing 
importance for enabling digital business models. The second 
part of our capability model therefore turns to new data 
management capabilities. 

III. RESEARCH PROCESS 
The methodology chosen for this research is design 

science research (DSR), which aims at developing new and 
useful artifacts for research and practice. The most important 
characteristic of DSR is an iterative research and design 
process in close exchange with both the academic knowledge 
base and the targeted practitioner community. It typically 
undergoes the phases problem identification, design, design 
evaluation, and communication [6], [8]. A research 
environment that has proven useful for ensuring relevance in 
DSR is consortium research, which provides for close 
interaction between academic researchers and a number of 
partner companies [27]. Furthermore, frequent and early 

evaluation activities are recommended for DSR, whose 
inputs should be incorporated in subsequent design phases of 
the artifact [28]. Acknowledging these recommendations for 
DSR, this research followed an iterative process with three 
main phases as shown in Fig. 1.  

In Phase 1, which took place from January to March 
2014, we identified the problem and specified the design 
objectives of the capability model based on an initial 
literature review and interviews with practitioners. The 
research environment for the interviews and the subsequent 
evaluation activities was a “competence center” run at the 
authors’ institute that currently comprises 18, mainly 
multinational research partner companies from a broad range 
of industries with a slight focus on manufacturing and 
process industries. Data managers from this group expressed 
a need for guidance in the redesign of their area of 
responsibility with regard to digital business models that 
could not be satisfied with their available knowledge. This 
shaped the DSR process’ design objective to create a 
reference model of organizational and data management 
capabilities for digital business models that should be 
applicable to a broad range of industries.  

Phase 2, the central phase of the DSR process, lasted 
from April to November 2014 and included multiple “design 
and evaluate” iterations as suggested by [28]. A summary of 
the first two evaluation phases is given in Table I.  

Evaluation 1 was a focus group with eight data managers 
and took place at a workshop of the competence center on 
April 30, 2014. The goal of the focus group was to validate 
the design objectives and to brainstorm examples for digital 
business model scenarios and necessary capabilities in their 
organizations. 

Research 
steps and 
techniques

1
Motivate & Specify Objectives

January 2014 – March 2014
� Literature research & expert interviews: problem 

identification and design objective specification

April 2014 – November 2014
� Evaluation 1
� 1st design phase 
� Evaluation 2 
� Literature research and 2nd design phase
� Evaluation 3

2
Build & Evaluate

November 2014 – Q1 2015
� Results communication in academic community: 

academic paper
� Results communication in practitioner 

community: presentation at consortium workshop

3
Communicate

DSR 
phase

 

Figure 1.  Research process 
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The results were a collection of new value propositions 
and related value architectures, for example predictive 
maintenance in the case of a heavy equipment manufacturer 
or anticipatory shipping in case of a pharmaceuticals/biotech 
company. Based on this input, a first capability model was 
developed. 

Evaluation 2 took place in late June of the same year and 
introduced the model to the wider audience of all participants 
of the next competence center workshop. The authors 
ensured all participants were familiar with the capability 
concept by answering questions in the plenary. The 
distinction between dynamic capabilities and ordinary data 
management capabilities was not made with the practitioners 
for the sake of simplicity of discussion. 

The participants were asked to fill out a questionnaire that a) 
asked for a ranking of the different capabilities by 
importance for the different organizations, b) checked for 
ongoing activities in the different areas, and c) asked for 
additional capabilities that were not represented yet by 
several open-ended questions. Some exemplary remarks 
from the second evaluation round are reproduced below (the 
industry of the participant is included in brackets):  

• “There is a need to bring the intelligence into our 
products” (engineering/control and automation). 

• “Interaction with the customer in the digital market 
becomes more like a conversation instead of a static 
supply and demand process” (lighting). 

• “I believe a new digital, virtual process design is 
required” (engineering/automotive supply). 

• “We have increased analytics needs. Ensuring data 
quality is not enough – the information “extracted” 
from the data is key” (engineering/ 
telecommunication equipment). 

TABLE I. EVALUATION STEPS 1 AND 2 IN THE RESEARCH PROCESS 

 Evaluation 1: Focus 
group discussion 

Evaluation 2: Focus group 
discussion and survey 

Date April 30, 2014 June 26, 2014 
# of 
participants 
(companies) 

8 (7) 37 (14) 

Industries 
represented 

Engineering/automotive 
supply, 
Engineering/control and 
automation, FMCG,  
food processing, 
pharmaceuticals / 
biotech, software, 
telecommunication 
equipment 

Beverages, 
engineering/automotive supply 
(2x), engineering/control and 
automation, 
engineering/medical 
technology, FMCG, lighting, 
pharmaceuticals / biotech (3x), 
software, telecommunication 
equipment (2x), 
telecommunication services 

Evaluation 
execution 

2 hour focus group 
discussion and 
brainstorming on digital 
business model scenarios 

1.5 hour presentation of initial 
capability model, Q&A 
session, survey for model 
evaluation and additional items 

Evaluation 
outcomes  

Initial capability model Revised capability model 

The third evaluation will be covered in Section IV.B. 
Phase 3, communication of results, occurred both in the 
practitioner domain by presenting the revised model to the 
competence center group in a workshop in February 2015 
and by this scientific paper for the research community. 

IV. TOWARD A NEW DYNAMIC CAPABILITY MODEL FOR 
THE DIGITAL BUSINESS 

A. Development of the Dynamic Capability Model 
The DSR process combined with an additional literature 

research on relevant dynamic capabilities led to the 
development of a two-part capability model for digital 
business models. Its first part covers dynamic capabilities 
and the second part data management capabilities. Based on 
the view expressed by [12], the underlying general 
framework for the relation between data management 
capabilities, dynamic capabilities and digital business 
strategy as shown in Fig. 2. Digital business strategy is 
conceptualized here as the “fusion between IT strategy and 
business strategy”, i.e. organizational strategy “formulated 
and executed by leveraging digital resources to create 
differential value” [13, p. 472]. 

To support the inputs from the DSR process, a literature 
review in leading IS and general management selected 
capabilities from the wider dynamic capability literature that 
could be associated with digital business models. The review 
used some interpretative discretion to include sources 
beyond the dynamic capability literature as long as the 
central construct in the respective research fit the dynamic 
capability definition mentioned in Section 2.2. Moreover, 
besides those capabilities that supported items mentioned by 
the practitioners in the evaluation cycles, sources needed to 
be sufficiently recent to be considered for inclusion in the 
model (publication date not older than 15 years), and should 
have a focus on digitization. The resulting model is shown in 
Fig. 3. As it was not the goal of this paper to develop yet 
another “n-element” framework for business models, but 
rather to focus on their internal configuration with regard to 
digitization, we borrow from the simple frameworks from 
[29] and [10] and just distinguish the three elements value 
proposition, value creation, and value appropriation. 

Dynamic capabilities for 
digital business models

Data management capabilities for 
digital business models

support

Digital business strategy

implementLo
ng

-te
rm

 
pe

rs
pe

ct
iv

e
M

ed
iu

m
-te

rm
 

pe
rs

pe
ct

iv
e

paper focus
 

Figure 2.  General reference model 
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Dynamic capabilities for Digital Business Models 

Value proposition Value creation Value appropriation 

� Hybrid modular 
product & service 
development 

� Market 
capitalizing 
agility 

� Business analytics & 
evidence-based decision 
making 

� Operational adjustment 
agility 

� Process digitization 
(advanced automation & 
virtualization) 

� Multi-channel ecosystem 
connectivity 

� Ecosystem control 
� Knowledge management 

and data-oriented 
organizational design 

� Revenue model 
execution for 
hybrid modular 
products & 
services 

� Cost optimization 
and process & 
resource 
efficiency 

Figure 3.  Dynamic capability model for digital business models 

In contrast to most empirical work available on dynamic 
capabilities, our model does not focus on a single dynamic 
capability, but argues that a realistic digital business model 
features multiple dynamic capabilities. They should thus be 
considered jointly rather than exclusively. This is not to say 
that every company needs to develop all these capabilities to 
the same extent, but we suggest that companies attempting to 
embrace digitization can benefit from being aware of all of 
these capabilities and from prioritizing them according to 
their digital business strategy.  

The following table (Table II) displays explanations of 
the ten dynamic capabilities with their origin in the DSR 
steps and supporting literature. The column “origin in DSR 
steps” shows at which point in time of the “design and 
evaluate” DSR phase the item was added – either after the 
original focus group or after the second evaluation step based 
on additional practitioner feedback and the complementary 
literature research. 

TABLE II. OVERVIEW OF DYNAMIC CAPABILITIES 

Dynamic capability Origin in 
DSR 
step 

Supporting 
literature 

Value proposition 

(1) Hybrid modular product & service 
development 

Capability to offer value propositions 
featuring (a) a combination of services and 
products (“servitization”) and (b) an 
integration of modern ICT into physical 
products (“hybrid products”). This may lead to 
a modular product structure.  

Eval. 1 [1], [2], 
[30], [31] 

(2) Market capitalizing agility 
Capability to have an entrepreneurial mindset 
within the organization that allows to quickly 
spot trends in the market and to develop 
innovative products.  

Eval. 1 [32]–[34] 

Value creation 

(3) Business analytics & evidence-based Eval. 1 [30], [35]–

decision making 
Capability of well-informed decision making 
and problem solving based on sufficient data 
(analysis) base. This envisions enabling all 
organizational members to decide and act 
based on timely and sufficient information.  

[38] 

(4) Operational adjustment agility 
Capability of organizational process flexibility 
and flexible and fast implementation of 
operational changes (e.g. supply chain agility). 

Eval. 2 [32], [39] 

(5) Process digitization (advanced 
automation & virtualization) 

Capability to automate business processes to 
the greatest possible extent throughout the 
organization, combined with process 
digitization or virtualization to ensure process 
transparency.  

Eval. 1 [37], [40]–
[42] 

(6) Multi-channel ecosystem connectivity 
Capability to be continuously connected to all 
partners of the corporate ecosystem – also 
beyond the traditional supply chain – 
including customers (and consumers), 
business partners such as suppliers or co-
creators of value, and public stakeholders. 
This connectivity covers the capability for in- 
and outbound communication via multiple 
channels as well as a superior understanding 
of the ecosystem partners based on all relevant 
internal and external and information sources. 

Eval. 1 [15], [42]–
[45] 
 

(7) Ecosystem control 
Capability to transfer ecosystem knowledge 
and connectivity into actual control over 
suppliers and other business partners 
according to business goals.  

Eval. 2 [31] 

(8) Knowledge management and data-
oriented organizational design 

Capability to ensure sufficient capturing, 
exchange, and development of employee 
knowledge throughout the organization. 
Furthermore, the internal organizational 
structure should reflect the importance of data 
for the organization, e.g. by adequate roles 
(“chief digital officer”) and team structures. 

Eval. 2 [34], [38], 
[43] 
 

Value appropriation 

(9) Revenue model execution for hybrid 
modular products & services 

Capability to identify and sustainably operate 
pricing schemes and revenue models for the 
new hybrid modular product portfolio. 

Eval. 2 [46], [47] 
 

(10) Cost optimization and process & 
resource efficiency 

Capability to operate internal resources and 
ordinary capabilities in a cost-efficient manner 
with adequate flexibility to rapidly scale up, 
down, and/or out depending on competitive 
demands. 

Eval. 2 [43], [48] 
 

B. Theoretical Application and Evaluation of the Dynamic 
Capability Model 
DSR recommends testing an artifact prototype in a 

suitable practical context. In the research at hand, this was 
covered in research step Evaluation 3. We evaluated the 
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prototype by applying it to an existing digital business model 
to see whether the dynamic capabilities defined in the model 
fit to what can be observed in a real-life business.  

We decided to choose Nest, an electronic, programmable, 
and self-learning thermostat as exemplary digital business 
model because it has been recognized as such in previous 
research. Studies like [13] about digital business strategy and 
[3] or [30] about digital business models already used Nest 
as example. The judgment was based on publicly available 
information such as Nest’s homepage and press releases. 
Therefore, not all categories could be assessed with certainty. 
Table III presents the assessment of Nest’s business model 
with respect to the ten dynamic capabilities. 

TABLE III. APPLICATION OF DYNAMIC CAPABILITY MODEL TO THE 
BUSINESS MODEL OF NEST 

(1) Hybrid modular product & service development 
Applicable: The thermostat includes “physical product” / hardware and 
software components. Moreover, it can be combined with other products 
such as Dropcam or Nest Protect, which is in line with the “modular 
product platform” idea. 

(2) Market capitalizing agility 
Applicable: The business model takes up and capitalizes on current societal 
trends like mobility and energy-saving behavior while recognizing design 
best practices like ease-of-use and visual appeal. 

(3) Business analytics & evidence-based decision making 
At least partly applicable: Presumably, Nest is able to perform business 
analytics activities, both internally and as a service offered to customers. 
The thermostats are connected to personal online customer accounts, which 
is a necessary prerequisite for analyses of consumption patterns of the 
customer base and for the thermostat’s self-learning ability in homes. The 
exact internal analytics capabilities cannot be judged.  

(4) Operational adjustment agility 
Cannot be assessed with public data. 

(5) Process digitization (advanced automation & virtualization) 
At least partly applicable: Again, the thermostat’s software components 
and its connection to the internet enable automated functioning including a 
self-learning ability of customer consumption habits and a virtual activity 
tracking. However, public data does not allow for evaluation of the degree 
of automation and digitization of internal processes (e.g., manufacturing).  

(6) Multi-channel connectivity to ecosystem 
Applicable: Nest communicates with its customers by multiple channels, 
both offline and online. Its software runs with the two dominant mobile 
ecosystems, Android and iOS. Nest publishes the application programming 
interface (API), allowing other solutions to be built around its core service. 
Nest states that some energy providers ship the thermostat for free when 
the customer signs up for certain plans. Since June 2014, Nest (that is, its 
now-parent Google) also collaborates with other technology companies like 
Samsung and ARM to develop a new standard networking protocol for IoT 
communication1.  

(7) Ecosystem control 
At least partly applicable: Indications of ecosystem control activities are 
Nest’s collaborations with energy companies in Canada, the US and the 
UK to offer bundles of learning thermostats and electricity contracts, 
thereby creating pressure on other incumbent market players and the 

                                                           
1  See http://uk.reuters.com/article/2014/07/15/uk-google-nest-
idUKKBN0FK0JV20140715  

utilities.  

(8) Knowledge management and data-oriented organizational design 
Cannot be assessed with public data. 

(9) Revenue model execution for hybrid modular products & services 
At least partly applicable: Nest’s primary revenue source is classical 
product sales. With an easy-to-use monthly energy savings calculator on 
the web, Nest allows its customers to calculate how much they can save 
after purchase to lower customers’ purchasing wariness. Whereas the true 
profitability of the revenue model can currently not be assessed, the $3.2 
billion purchase by Google indicates the company believes in Nest’s 
financial value potential.  

(10) Cost optimization and process & resource efficiency 
Cannot be assessed with public data. 

With seven of ten capabilities assessed positively based 
on the available data, we conclude that the model fits 
reasonably well to an existing real-world digital business. It 
also seems sufficiently comprehensive by capturing the 
prominent aspects of Nest’s business model. In future 
research, the model could be applied to other digital business 
models with using other in-depth research settings, for 
example case study research. 

V. DATA MANAGEMENT CAPABILITIES 
We now turn to the second research question of this 

study, the consequences of these dynamic capabilities of 
digital business models for data management capabilities 
(see Fig. 4). As mentioned above, data management 
capabilities support the realization of dynamic capabilities. 
Multiple of the dynamic capabilities directly depend on 
proper data management for their successful execution, for 
example capabilities No. 1, 3, 5, 6, 7, and 8. These dynamic 
capabilities require adequate integration, analysis, and 
provisioning of data in the right quality, at the right time, and 
to the right stakeholders. It is therefore reasonable to assume 
that digital business models also pose new requirements to 
data management, which was supported by the evidence 
collected in the DSR process. The remainder of this section 
summarizes these main new data management capabilities.  

Data Management Capabilities for Digital Business Models 

Data management Data understanding and 
transformation 

Data delivery and 
exploitation 

� Data collection and 
integration of 
internal & external 
sources 

� DQM and MDM 
across systems and 
ecosystems 

� Governance 
modeling and 
architecture design 
for external and 
shared data 

� Ad-hoc, predictive, 
and prescriptive 
analytics processing 

� New databases and BI 
tools integration 

� Analytics ability: 
relevant data 
recognition and 
extraction 

� Information 
service 
visualization 

� Self-service BI 
provisioning 

� Digital initiative 
ownership 
definition 

DQM – Data Quality Management; MDM – Master Data Management;  
BI – Business Intelligence.

Figure 4.  Data management capabilities for digital business models 
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Data collection and integration of internal & external 
sources. The capability to effectively integrate data from 
different internal and external sources in various formats. 
This includes both better integration of so-far underutilized 
internal data sources (such as the integration of production 
data with data residing in BI, ERP, and CRM systems or 
with unstructured data like text files), and the integration of 
external sources (e.g. from social media and other web data 
sources, or from external data providers). 

DQM and MDM across systems and ecosystems. The 
capability to provide trustworthy master data management 
(MDM) of the central business entities across systems, if 
necessary also in collaboration with partners in the 
ecosystem. Data quality management (DQM) and adequate 
data privacy and security management also need to be in 
place for core data objects. 

Governance modeling and architecture design for 
external and shared data. The capability to design and 
operate topical data governance concepts that account for 
more diverse data sources as well as internal and external 
data stakeholders. It includes the capability to design an 
adequate information and system architecture in view of 
growing deployment method and tool diversity (e.g. cloud 
services or open source software). 

Ad-hoc, predictive, and prescriptive analytics 
processing. The capability of sophisticated data analytics 
modeling and execution, supported by adequate software and 
hardware for digital decision-support and problem-solving 
scenarios. Whereas classical business intelligence mainly 
focused on reporting of past data, digital business models 
flourish with sophisticated data analyses like prescriptive 
modeling and simulation, which also look into the future. 
Furthermore, modern technology allows for support of “real-
time” or “ad-hoc” scenarios such as delivery route 
optimization in real-time for a logistics provider.  

New databases and BI tools integration. The capability 
to evaluate, integrate, and operate new databases and tools 
(especially for analytics and speed and scalability 
requirements) within the current IT architecture. Maybe even 
more than the other data management capabilities, this one is 
subject to dynamic capability No. 10 (cost optimization and 
process & resource efficiency) and therefore needs to 
consider concepts for cost-effective and flexible 
infrastructure operations such as cloud computing and 
Software-as-a-Service (SaaS). 

Analytics ability: relevant data recognition and 
extraction. The capability to have the skills available, which 
are necessary to extract relevant data out of the “big data 
lake” and to prepare them for business decision making and 
problem solving. In this context, the “data scientist” [49], 
[50] is frequently mentioned as a new indispensable 
employee profile and refers to a person who is able to 
perform complex data analyses while simultaneously 
possessing profound understanding of business matters. 
Although it has yet to be seen whether these skills really 
need to be present within one person or can instead be built 

up in an entire department, or whether analytics tools will 
become sufficiently user-friendly to render special statistical 
knowledge redundant – many believe that efforts to build up 
adequate IT expertise will need to intensify in the short- to 
medium term. 

Information service visualization. The capability to 
deliver data analysis results in appropriate formats (i.e., 
easily comprehensible) across adequate platforms such as 
laptops, mobile devices, and web portals.  

Self-service BI provisioning. The capability to empower 
business users throughout the organization to perform 
desired analyses on their own. 

Digital initiative ownership definition. The capability 
to assign clear roles and responsibilities for digital initiatives 
within the organization, bridging functional boundaries. 

VI. CONCLUSION 
This research addresses the question which capabilities 

companies need for operating successful digital business 
models by proposing a two-part capability model featuring 
ten organizational dynamic capabilities and nine data 
management capabilities. The model is the outcome of a 
design science research process, which ensured that the latest 
concerns and expectations regarding digitization of IS/IT 
managers in leading multinational companies from multiple 
industries are represented in the two parts of the model. A 
theoretical application to the digital business model of the 
intelligent home thermostat Nest showed the model’s 
practical suitability. This paper therefore answers essential 
questions about the nature of digital business models: what is 
the value proposition of digital business models and how 
should value be created and acquired.  

The paper contributes to both research and practice. For 
research, the paper adds to the growing knowledge base on 
business models in the context of a contemporary 
phenomenon like digitization. Practitioners may benefit from 
this research by gaining an overview of necessary 
organizational and data management capabilities that are 
relevant to prepare for the demands of the digital economy. 
More concretely, the capability model may serve managers 
with the mandate to establish a new “digital organization” 
with first indications as to which digital initiatives may be 
worthwhile to pursue (e.g., initiatives that support any of the 
dynamic capabilities). The data management capabilities can 
serve as a checklist for people in charge of data management 
or information management by pointing out what to consider 
when supporting digital initiatives from a data management 
perspective.  

As any research, this one is not without limitations. 
Firstly, despite multiple design and evaluate iterations and 
the thorough literature review, we cannot ensure that the 
model is complete because our group of practitioners and the 
authors may not have found all relevant capabilities for 
digital business models. Secondly, owing to the qualitative 
research method, we cannot claim with certainty that all 
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mentioned capabilities, both the organizational and data 
management ones, are equally important, let alone 
statistically significant in explaining digital business model 
success. However, it would be a valid field for future 
research to analyze the relative importance of the different 
capabilities more accurately. Finally, we encourage 
application of the model to more real-life digital businesses 
in order further validate the model and describe the 
individual capabilities in greater detail. 
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