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A B S T R A C T   

Industrial companies are increasingly interested in innovating through data to develop solutions for customers’ 
current and future needs. This study examines organizational capabilities for data-driven innovation (DDI) in the 
context of established industrial companies. Building on the prior innovation literature, resource-based view, and 
dynamic capabilities view, we conduct a qualitative study of technological and marketing capabilities in relation 
to DDI. Based on interview data from six multinational B2B companies, we find that even though technological 
capabilities are vital to DDI, five of the six examined companies struggle more with marketing capabilities in 
developing DDI. The research findings underline the central role of customer understanding and involvement in 
DDI, as well as the significance of the ability to articulate the DDI value proposition in a form that potential 
customers can grasp. The study contributes to our understanding of DDI as a phenomenon in the context of 
established manufacturing companies, and identifies key challenges for intangible data-driven innovations in this 
context.   

1. Introduction 

In this era of intense global competition and highly dynamic oper
ating environments, innovations are widely considered a necessary 
precondition for firm survival and indeed success (Seidler-de Alwis & 
Hartmann, 2008). Innovations that utilize data as a core ingredient, that 
is, data-driven innovations (DDI), are expected to be crucial to business 
competitiveness in the near future (European Commission, 2020). There 
is evidence of data driving productivity and resource-efficiency gains 
(Brynjolfsson, Hitt, & Kim, 2011; Hemerly, 2013), a development 
anticipated to spread across all industry sectors and enable companies to 
innovate new products and services (European Commission, 2020). 
Indeed, nearly all companies accumulate a wide array of data nowadays, 
such as financial and CRM data, operations data, and environmental 
data. Yet, few industrial companies have been capable of leveraging 
these vast amounts of data for improved products or services (Babu, 
Rahman, Alam, & Day, 2021; Dubey, Gunasekaran, Childe, Blome, & 
Papadopoulos, 2019; Zhong, Newman, Huang, & Lan, 2016; Zillner 
et al., 2016). 

In this study, we focus on organizational capabilities central to 
innovating through data. Capability refers to an organization’s capacity 
to deploy resources using organizational processes to achieve a desired 
end (Amit & Schoemaker, 1993). Organizational capabilities enable the 
firm to make use of its resources (Penrose, 1959), and they are essential 

factors for a firm’s competitive advantage (Barney, 1991). According to 
Jetzek (2013), capabilities are one of the four critical factors (capabil
ities, openness, resource governance, technical connectivity) enhancing 
value creation from open government data (Jetzek, 2013), which dem
onstrates the significance of capabilities for DDI. Moreover, Lafiti, 
Bouwman, and Nikou (2021) showed that when companies are inno
vating new data-driven business models, organizational capabilities 
have a strong mediating role in improving firm performance. Most 
recently, Sultana, Akter, and Kyriazis (2022) found DDI capabilities 
have a significant impact on performance, and the relationship is 
mediated by strategic market agility. 

Despite the aforementioned potential for value creation, surprisingly 
little is known about DDI in the industrial context or with regard to 
research-based knowledge on the capabilities of industrial firms. For 
example, Hossain, Agnihotri, Rushan, Rahman, and Sumi (2022) put 
forward a long list of future research topics related to DDI in the in
dustrial context, focusing particularly on the marketing analytics capa
bility. Also, Morgan, Miočević, and Herhausen (2019) argued that the 
capabilities-based view of industrial firms calls for further develop
ment. In particular, they argued for the need to develop the under
standing of the interfaces between capabilities and other organizational 
phenomena. This study addresses these calls by focusing on the interface 
between organizational capabilities and DDI. 

Also, there is a need for deeper understanding on the capabilities 
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industrial companies leverage in pursuing DDI. To succeed in DDI, the 
company needs to emphasize the development also of its organizational 
capabilities. Yet, there is limited research examining what the focal 
organizational capabilities look like in the context of DDI. The extant 
literature indicates that both marketing and technological capabilities 
play a key role in organizational innovation in general (Eng & Okten, 
2011; López-Cabarcos, Srinivasan, Göttling-Oliveira-Monteiro, & 
Vazquez-Rodriguez, 2019), and in DDI in particular (Sultana et al., 
2022). In line with this research, we aim to uncover the nature of these 
two focal capabilities in the DDI domain, and what kind of challenges 
industrial companies need to overcome in relation to these capabilities 
when they start pursuing DDI. In this paper, we address the following 
research questions: 

1. What are the key elements of technological and marketing capabil
ities in the context of data-driven innovation?  

2. What kind of capability deficiencies do the industrial companies 
face? 

We seek answers to these questions by analyzing DDI in six 
manufacturing companies operating in business-to-business (B2B) 
markets. This study contributes to the literature on organizational 
innovation capabilities, and the growing body of research on data as an 
ingredient of innovation (Trabucchi & Buganza, 2019). We advance the 
resource-based view of the firm (e.g., Barney, 1991) and the dynamic 
capabilities approach (e.g., Teece, 2007), which strive to explain com
panies’ competitive advantage. Moreover, we build on the focal 
assumption that a firm’s internal capabilities influence its ability to 
innovate (Verona, 1999). Our study makes a further important contri
bution by adding to the understanding on the details of the two afore
mentioned focal organizational capabilities. The few extant studies have 
established the importance of capabilities for DDI, reinforcing that of 
technological and marketing capabilities in particular. However, the 
earlier studies appear to build on the assumption that the focal organi
zational capabilities are independent of the context. 

Capabilities are developed over time and become embedded in the 
organization, which makes them difficult to imitate (Grewal & Slote
graaf, 2007). This also implies that capabilities are not identical across 
contexts, highlighting the importance of context-specific examination. 
In addition to the significant role played by the internal organizational 
context, the external context is also important. By scrutinizing the ca
pabilities of relatively similar companies engaging in similar DDI ini
tiatives, this study identifies patterns in how the capabilities are 
manifested in the companies, and, thus, contributes to the academic 
literature and managerial practice. The study also identifies the most 
significant challenges the companies tackle in DDI capabilities, which 
further adds to the understanding of the preconditions for DDI. 

In sum, we draw on the strategic management literature on organi
zational capabilities in general, and investigate the marketing and 
technological capabilities research in particular. Combining these with 
research on innovation, and more specifically data-driven innovation, 
positions our contribution at the intersection of the industrial marketing 
tradition and strategic management (Martínez-López, Merigó, Gázquez- 
Abad, & Ruiz-Real, 2020). 

Next, we present ideas on the concept of DDI based on earlier 
research. Thereafter, we draw insights from the prior knowledge on 
technological and marketing capabilities to form a theory-based 
framework. After building the framework for DDI capabilities, we 
describe the research methods and empirical data, followed by the 
empirical findings. The paper concludes with implications from the 
analyses and directions for future research. 

2. Literature review 

2.1. Data-driven innovation 

Schumpeter’s seminal writings on the innovation-driven business 
cycle have impacted innovation research since the 1930s (Dekkers, 
Talbot, Thomson, & Whittam, 2014; Schumpeter, 1934). He described 
innovations as new combinations, where untried technology is used for 
1) producing a new commodity, 2) producing an old commodity in a 
new way, 3) a new source of materials supply, 4) a new outlet for 
products, or 5) where, for instance, the industry is being reorganized. 
Then again, the OECD defines innovation as “the implementation of a new 
or significantly improved product (good or service), or process, a new mar
keting method, or a new organizational method in business practices, work
place organization or external relations” (OECD, 2005, p. 46). 

Here, DDI refers to innovation that utilizes data as a core ingredient. 
The academic literature describes it as business innovation, based to a 
large degree on exploiting data, and capable of generating positive 
economic and social impacts (Jetzek, Avital, & Bjorn-Andersen, 2014). 
Companies are looking for new ways to use data and analytics to inform 
their decision-making, improve organizational processes, or create new 
methodologies to resolve challenges and create customer value (Bryn
jolfsson et al., 2011). 

In general, companies engage in innovating because they expect to 
obtain economic benefits from the resulting innovation (Hippel, 1988). 
Digitalization has led to many companies accumulating vast amounts of 
data every day. 

However, one of the major challenges in building DDIs is figuring out 
what can be done with all the data that are available, and defining what 
kind of data are needed to create value-added. The data can be acquired 
from internal sources, such as manufacturers’ own databases (e.g., 
development and test data), or external sources, such as customer sites 
(e.g., machine or process data) or data marketplaces (e.g., market ana
lyses, weather data) (Azkan, Iggena, Gür, Möller, & Otto, 2020). DDI 
often necessitates combining various different kinds of data. The com
panies most successful in DDI have been able to capitalize on analytics 
and consider data a core asset (Kiron, Prentice, & Ferguson, 2014). Koski 
(2012) on the use of data and knowledge for innovation in Finnish firms1 

found that there are differences between sectors in the frequency of DDI. 
ICT intensive firms produce the most DDIs and demonstrate the greatest 
scope of data use in service and product innovation (Koski, 2012). 

The academic discussion on DDI has recently focused increasingly on 
utilizing big data, that is, data characterized by high volumes, variety 
and velocity. Some research emphasizes the analysis requirements, and 
other scholars the real-time information or unstructured data that can be 
obtained, for example, from social media (Akter & Wamba, 2016; Babu 
et al., 2021; Schroeck, Shockley, Smart, Romero-Morales, & Tufano, 
2012). Big data has been found to constitute an infrastructural resource, 
because it can be used in various ways to produce different services or 
products (Zillner et al., 2016). At the same time, there are researchers 
who remind us of the importance of small data, such as frontline em
ployees’ information on customers and markets (Lam, Sleep, Hennig- 
Thurau, Sridhar, & Saboo, 2017). Regardless of data size, DDI still in
volves collection, analysis and new ways of interpreting data to add 
value through innovations (Hemerly, 2013). 

DDI has to date been most visible, and thus mainly examined, in the 
domain of consumer markets, and how it is leveraged to create new 
business or better serve customers (Babu et al., 2021). Nonetheless, 
manufacturing firms in B2B markets are also increasingly emphasizing 
innovating through data. The ongoing digitalization of industry, termed 
“Industry 4.0”, describes data and IT driven changes in manufacturing 

1 The focus was on the use of publicly available data such as spatial data, 
meteorological data, demographic data, business data, and traffic data, but any 
other types of data relevant to the firm could also be reported. 

T. Eriksson and M. Heikkilä                                                                                                                                                                                                                  



Industrial Marketing Management 111 (2023) 158–172

160

systems (Kumar & Bhatia, 2021; Rad et al., 2022). These developments 
are expected to have versatile organizational and business implications 
(Lasi, Fettke, Kemper, Feld, & Hoffmann, 2014), where data may, for 
example, enable reducing lot size without losing production process 
efficiencies (Zillner et al., 2016), and thus increase flexibility in 
manufacturing. 

Ultimately, the use of data has the potential to change even the un
derlying mechanisms of value creation, and thus have a significant 
impact on business models (Huberty, 2015). The earlier research has 
identified three different value capture mechanisms for DDI: improving 
existing mechanisms, understanding current customers more pro
foundly, and finding new kinds of customer who can see a broader value 
in the data (Trabucchi & Buganza, 2019; Trabucchi, Buganza, & Pel
lizzoni, 2017). These mechanisms are not exclusive and can exist 
simultaneously (Trabucchi et al., 2017). To benefit from the value- 
creating mechanisms, the firm needs the capabilities to innovate on 
data. 

2.2. Capabilities for data-driven innovation 

Organizational capabilities are in practice information-based pro
cesses, and typically develop in specific functional areas. Yet, they may 
also develop through various combinations of resources at the organi
zational level (Amit & Schoemaker, 1993). Along the lines noted above, 
earlier research indicates that a firm’s capabilities are a focal factor 
influencing innovation in general (Verona, 1999). 

Innovations arise from knowledge-creation processes that combine 
internal R&D activities with knowledge from internal and external 
sources (e.g., Belderbos, Carree, & Lokshin, 2004). In addition, capa
bilities are critical to how an organization creates new knowledge based 
on earlier knowledge, that is, moves from using knowledge to creating 
knowledge (Malerba & Orsenigo, 2000). This section of the paper syn
thesizes the prior research on the two function-based capabilities 
explained in the introduction: technological and marketing capabilities. 

In the same vein as Sultana et al. (2022), we argue that the organi
zational capability for DDI is multidimensional. Based on the earlier 
literature, technological and marketing capabilities are found to be focal 
for DDI capability, and both comprised several elements. In addition to 
marketing and technological capabilities, Sultana et al. (2022) defined 
people’s innovation talent as a dimension of DDI capability. Our 
approach conceptualizes innovation talent as cutting across the two 
examined dimensions. This and the elements are explained in the 
following sections. 

2.2.1. Technological capabilities 
The core of technological capabilities is the organization’s capacity 

to leverage existing technologies, and to develop or integrate new 
technologies to create value. Earlier research has defined technological 
capability as “the capability to make effective use of technical knowledge and 
skills, not only in an effort to improve and develop products and processes, but 
also to improve existing technology and to generate new knowledge and skills 
in response to the competitive business environment” (Jin & von Zedtwitz, 
2008 p.328). 

The prior research has found that technological capabilities are 
connected to a firm’s abilities to utilize data for innovation (Koski, 
2012), because they are linked to how well the firm is able to leverage 
data and knowledge for innovation. DDI requires not only the avail
ability of data but also specific technical skills to work with and extract 
insights from those data (Gupta & George, 2016; Sultana et al., 2022). 
Nonetheless, technological capability is an abstract concept, and diffi
cult to observe as it is highly intangible. It can, however, be examined by 
analyzing a bundle of indicators. Some studies have measured techno
logical capability through R&D input measures, such as R&D spending, 
while others have measured it with R&D output measures, such as the 
number of patents or scientific publications. (Coombs & Bierly III, 2006) 
In this study, it is necessary to adopt a more holistic approach, and to 

understand the elements of technological capability and their role in DDI 
(cf. Prencipe, 2000). 

On a more nuanced level, technological capabilities have been 
examined, for instance, in terms of production department efficiency 
and effectiveness, economies of scale, and technological experience, as 
well as technological skills and equipment (López-Cabarcos et al., 2019). 
Building on the specific characteristics of DDI discussed above, Zillner 
et al. (2016), and Cao, Duan, and Cadden (2019), the technological 
capability for DDI calls for the  

• ability to obtain the necessary data,  
• ability to combine data from different sources, and  
• ability to analyze the data. 

The first two elements may refer to company internal data, but more 
often in today’s networked world data from external sources, too, thus 
highlighting external integrative capacity (cf. Habermann, Sprenger, & 
Abdel-Jaber, 2006), which refers to the firm’s ability to interact with 
various actors to create and integrate knowledge. On the one hand, it 
builds on internal R&D efforts that develop the firm’s absorptive ca
pacity, and on the other, on the communication infrastructure with 
external actors (Cohen & Levinthal, 1990; Tripsas, 1997). In other 
words, the firm must be able to identify which data help advance ini
tiatives, and have sufficient command of the domain to evaluate the 
data’s value and potential outcomes when linked to internally created 
knowledge (Cohen & Levinthal, 1990). 

The third element noted above refers to the data’s utilization. The 
capacity to analyze volumes of data builds on some tangible resources, 
human skills, and intangible resources (Su et al., 2021). First, the 
tangible resources include the equipment employed in data analysis, and 
financial support for the tasks. Second, human skills include both the 
technical and managerial skills to drive the initiatives (Prescott, 2014). 
Finally, the intangible resources focus on the organization’s data-driven 
culture and how it enables, for example, the development of processes to 
support DDI (Mikalef, Bouram, & Krogstie, 2019). 

2.2.2. Marketing capabilities 
According to the prior research, also firm marketing capabilities are 

tightly associated with innovation (Merrilees, Rundle-Thiele, & Lye, 
2011). This era of increasingly complex markets and interactions be
tween a firm and its customers has spotlighted the importance of mar
keting capabilities (Day, 2011). 

In this study, we build on the conceptualization of marketing capa
bilities as strategy supporting marketing processes (Felin, Foss, Hei
meriks, & Madsen, 2012), including for instance marketing mix 
processes, but also more complex abilities in managing customer re
lationships (Merrilees et al., 2011; Vorhies & Morgan, 2005). Due to the 
novelty in the B2B context, as well as the complexities involved, the 
more complex capacities of the organization in marketing are influential 
in DDI (Sultana et al., 2022). 

On the strategic level, marketing capabilities comprise three 
elements:  

• ability to innovate and deliver superior customer value,  
• ability to capitalize on the customer as an asset, and  
• ability to capitalize on the brand as an asset (cf. Day, 2011). 

First, delivering and innovating superior customer value entails firm 
capacity to help customers solve their problems in a satisfying way, at 
the same time looking to future innovation of new value (Day, 2011). 
Marketing capabilities are thus associated with understanding customer 
needs (Saeed, Yousafzai, Paladino, & De Luca, 2015), which calls for 
knowledge thereof. The firm also requires the ability to convert said 
knowledge into an offering that solves the customers’ problems. This, in 
turn, necessitates the ability to offer superior customer value (Saeed 
et al., 2015). Creating value for the customer, but also for the firm itself, 
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builds on value creation logic that may in the DDI context be very 
different to what an established company is accustomed (cf. Huberty, 
2015;Trabucchi et al., 2017; Trabucchi & Buganza, 2019). 

In addition to offering value today, the firm needs to innovate new 
value to stay current and competitive. New value can be innovated to 
meet presently unmet customer needs and/or future needs. Both paths 
call for the ability to renew knowledge on customer needs (cf. Danneels, 
2002; López-Cabarcos et al., 2019). The prior research has found that a 
strong focus on marketing capabilities advances knowledge-based 
innovation, and innovation overall in high-tech sectors (Drucker, 
1985; Im & Workman, 2004). 

Second, capitalizing on the customer as an asset refers to the rela
tionship the firm develops with its customers, and how that relationship 
is maintained and renewed (Day, 2011). This is also connected to the 
novel value creation and capture logics pertaining to DDI. In fact, in the 
context of data-driven innovation, the customer relationship is an 
important consideration, since the data that are the basis for innovation 
can also contribute to the kind of customer relationship that is created. 
For example, Lafferty (2019) found that slightly over half (56%) of the 
examined industrial companies already used big data analytics to 
improve their customer relationships. Despite this, the emphasis on the 
use of data in manufacturing firms has been strongly within, for 
example, their manufacturing facilities, whereas integrating the 
customer (or even more broadly the value chain) into the picture is 
lagging (Zillner et al., 2016). One way of bringing the customer into the 
frame is by involving them in the innovation process. This has been 
found to impact DDI positively (Koski, 2012). All in all, the relationship 
with the customer is a critical facet of marketing capabilities (Merrilees 
et al., 2011), and essential to DDI (Trabucchi et al., 2017; Trabucchi & 
Buganza, 2019). 

Finally, capitalizing on brand as an asset refers to explicitly man
aging the brand and strengthening it with coherent investments (Day, 
2011). Brand names are used extensively in B2B markets, conferring 
many benefits on firms (Michell, King, & Reast, 2001). In the B2B 
context, the relevance of the brand in the purchasing decision has been 
found to comprise risk-reducing and information search-reducing effects 
(Backhaus, Steiner, & Lügger, 2011). Overall, branding has proven a 
differentiating factor in B2B markets, and brands can even contribute to 
company performance (Michell et al., 2001). Strong brands can both 
attract and retain customers (Day, 2011). 

Drawing on our literature review, we constructed a theory-based 
framework on DDI in the B2B context. It consists of two groups of ca
pabilities that will impact DDI, namely technological and marketing. 
This framework was utilized in the empirical part of the study to 
recognize the most critical capabilities for DDI. 

3. Empirical data collection and analysis 

Given the exploratory nature of our research, an inductive, qualita
tive approach seemed appropriate (Edmondson & McManus, 2007). We 
chose to conduct a multiple-case study which enables investigation of 
the research topic and analysis of the phenomenon in its contextual 
setting (Eisenhardt, Graebner, & Sonenshein, 2016). 

Case selection constitutes a crucial decision in the research process, 
which should therefore be made after careful consideration and a critical 
evaluation of the alternatives. Random selection is neither necessary nor 
desirable, and theoretical sampling is recommended (Eisenhardt et al., 
2016) where special attention should be paid to theoretical relevance 
and the purpose of the study (Fletcher, Zhao, Plakoyiannaki, & Buck, 
2018). In this study, we ensured the relevance of the sampling by 
maintaining similarity for a) nature of company, b) company operations, 
and c) substantive area addressed, that is, DDI development. The studied 
cases are all a) large, established companies, with a long history in of
fering physical products for industrial customers; b) industrial com
panies operating internationally in B2B markets that change slowly; 
and, c) active in the development of data sharing and data-based inno
vation, evidenced by ongoing R&D projects focusing on the area. 

We collected empirical data from our six case companies via semi- 
structured qualitative research interviews. From each organization, 
the researchers contacted first one person who was familiar with com
pany’s ongoing R&D projects. This contact person agreed to select and 
invite for interview the persons in their company with the most relevant 
knowledge. The key criteria were that the interviewees were involved in 
ongoing data-based innovation in their organization and, to ensure 
multiple perspectives, worked in different business areas, units or 
functional areas. Also the contact person was interviewed, except at one 
company (Beta) where he did not play an active role in the examined 
data-driven initiative. After the interviews in each company, the authors 
reviewed the interviews and if any research topic remained unclear, we 
conducted additional interviews. 

Altogether 20 online interviews were conducted (via Zoom or 
Microsoft Teams) between May and October 2020. Table 1 shows the 
lists the interviewees by company, the duration of each interview in 
minutes, and information on each interviewee’s work experience in 
years. All interviews were conducted by the authors, where first author 
was mainly responsible for asking questions, and the second author was 
taking notes, but also asking clarifying questions and making sure that 
all the essential topics were covered. 

The interviews comprised semi-structured questions on capabilities 
within the company to develop and introduce DDI. Specifically, we 
asked about different elements of technological and marketing capa
bilities. The semi-structured interview questions are presented in 
Appendix1. 

Fig. 1. Theory-based framework.  
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The interviews yielded a total of 19 h and 25 min of qualitative 
material. Most of the interviews were video recorded. One company 
opted out of recording and our contact person joined the interviews to 
assist in writing notes. Thus, our research database comprised detailed 
interview notes and recordings, which were stored in a secure file- 
hosting service provided by the University. The data were analyzed 
and coded using NVivo 12, a qualitative data analysis computer software 
package. We employed directive qualitative content analysis, where the 
theoretical framework served as the analysis frame (Hsieh & Shannon, 
2005). In addition to the theory-based codes, the researchers allowed for 
emergent codes that arose from the data in the pilot phase, to further add 
to our extant understanding of the phenomenon (Schreier, 2014). The 
coding frame (see Appendix 2) was developed to meet the requirements 
of unidimensionality, exclusiveness and exhaustiveness (Schreier, 
2014). 

Data analysis proceeded from data reduction (interview notes sup
plemented with recordings) through data reorganization (coding) to 
data representation and conclusions (Roulston, 2014). The analysis did 
not necessitate verbatim transcripts, since the conversation is not 
analyzed per se, merely the content the interviewees bring forward 
(Barbour, 2014). Hence, we coded on interview notes supported by the 
recordings. 

The coding was tested on one interview prior to the coding phase. 
Both authors coded the interview, and the coding was compared for 
consistency (Barbour, 2014). The differences were discussed and 
resolved to define the coding frame. The first author then coded all of the 
data, and the other checked to see whether they agreed on the coding. If 
not, both authors returned to the original data to see what the 

interviewees had said about the topic in question. The authors then 
discussed their interpretations of the data, and wrote their joint inter
pretation. Intercoder reliability was 95% (calculated as number of 
agreements divided by the sum of number of agreements and dis
agreements. See e.g., O’Connor & Joffe, 2020). 

Moreover, as part of the data analysis process, the authors discussed 
and identified from the data the biggest challenges in each case com
pany. The main challenge was chosen on the basis that either the in
terviewees explicitly mentioned it as the biggest challenge, or several of 
the company interviewees mentioned the same challenge. 

The trustworthiness of the study was advanced with multiple means. 
First of all, the researchers strove for transparency in reporting the 
research process (Roulston, 2014). In addition, both data collection and 
analysis benefited from investigator triangulation (Archibald, 2016). 
Particularly, a collaborative approach to data analysis can, on the one 
hand, confirm the view built by one researcher, or, on the other, bring a 
diversity of perspectives into the process (Cornish, Gillespie, & Zittoun, 
2013). In this study, the emphasis lay on confirming the coding by one 
researcher. The means of ensuring the validity of the inference drawn 
from the data are summarized in Table 2 (Maxwell, 2012). 

The empirical findings and analyses based on the data are presented 
in the following sections. 

4. Companies’ approach to data-driven innovation 

In the examination of our empirical findings, we first looked at what 
kinds of DDI the case companies were developing. Based on the inter
view data (Section 1 of the coding frame in Appendix 2), Table 3 

Table 1 
List of interviews.  

Company Headquarters Size Established Industry Description Interviews and durations 
(min) 

Years in working life/ 
company/current 
position 

Alpha Finland 12,500 employees 
in 100+ countries 
Turnover EUR 3.7 
billion 

1940 Material 
handling 
solutions 

World‑leading provider of 
lifting solutions 

Manager, new earnings 
logic 60 
Manager, market & 
business intelligence 60 
Director, digitalization 60 
Director, data-driven 
services 60 

20/2.5/2.5 
6/6/0.5 
20/3/2 
24/11/2.5 

Beta Denmark 28,000 employees 
in 100+ countries, 
Turnover EUR 6.3 
billion 

1933 Automation Provider of engineering 
products and solutions 

Senior vice president (of a 
business unit) 60 
Senior director of program 
management 40 
Senior project director 60 

24/5/1.5 
33/26/6 
26/26/3 

Gamma Finland 450 employees in 
11 countries 
Turnover EUR 0.1 
billion 

1901 Automation Provider of Intelligent factory 
automation solutions. 

Head of product 
management 55 
Chief digital officer, VP 55 
Product manager, digital 
products 55 

14/12/2 
22/4/1 
9/7/1 

Delta Finland 18,000 employees 
in 50 countries 
Turnover EUR 3.3 
billion 

1910 Material 
handling 
solutions 

Leading provider of cargo and 
load handling solutions 

Director, business 
development & 
digitalization 85 
Product manager, remote 
services 60 
Innovation specialist 60 
Product development, 
data science 60 
IT enterprise data 
architect 75 
Product manager, digital 
services 60 

23/10/6 
19/12/5 
14/8/8 
? /5.5/2 
21/5/5 
2/0.5/0.5 

Epsilon Italy 1800 employees in 
80 countries 
Turnover EUR 0.4 
billion 

1969 Metal machine 
tools 

Leading specialist in laser and 
sheet metal working 
technology 

R&D manager 45 
Digital solutions and 
strategy developer 50 

37/33/33 
6/6/6 

Zeta Sweden 14,500 people in 
50+ countries 
Turnover EUR 7.6 
billion 

1899 Specialized steel Highly-specialized global steel 
company 

Director, digital business 
development 55 
Digital business developer 
50 

9/9/3 
13/2/2  
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summarizes the role of DDI in each company’s innovation strategy, and 
the company’s goals through DDI. It also describes the case companies’ 
extant DDI initiative(s), as well as what the interviewees considered the 
basis for value creation and value capture therein. 

The first three columns are intended to paint a picture of the DDIs as 
a contextualized phenomenon in the case companies. The role of DDI in 
strategy and the goals elucidate the organizational expectations on DDI, 
whereas the description of DDI initiatives shows what the companies are 
doing in practice. The columns on value creation and value capture 
further explain the kind of DDI the companies are developing, but also 
builds the foundation for better understanding the aspects of techno
logical and marketing capabilities critical to the case companies DDI. 

There was some variation in how the companies’ innovation strate
gies incorporated DDI. In Gamma, DDI had a central role in the strategy, 
explorative approach was allowed, and the company applied different 
impact criteria to exploratory DDI than to more traditional exploitative 
initiatives. Beta related that the role of data in their innovation strategy 
was still somewhat vague, all innovation initiatives were expected to 
meet the same requirements, and, for instance, the strict repayment time 
applied to all innovations. The other companies’ approaches lay some
where in between these two extremes, geared more towards an 
exploitative than exploratory approach. 

The focus on improving existing value capture mechanisms through 
DDI signals a rather conservative approach to innovating through data, 
but may also be linked to a lack of experience. All six companies saw that 
data enabled them to provide improved services to their existing cus
tomers. That involved greater value-added for the customer, for instance 
in the form of predictive services that help prevent production in
terruptions, or more reliable and convenient information exchange. The 

companies were expecting to charge for the data-driven services, which 
is one important element of value capture. In addition, at least three of 
the case companies expected the more systematic or comprehensive use 
of data to improve internal operations (Gamma, Epsilon & Zeta), which 
further enforces value capture. 

It was also important to Beta and Gamma to develop a more profound 
customer understanding. Their employment of data in DDI looked to 
build a better picture of how customers actually used their products, and 
of their types of need. The use of data to deepen customer understanding 
is more typical to B2C markets, where customer numbers tend to be 
significantly higher, so the data are easily accumulated. In B2B markets, 
the number of customers is more limited. However, for example, 
equipment manufacturers accumulate data on equipment utilization, 
and collect different kinds of data compared to companies serving 
consumers. 

Epsilon was the only case company looking to extend value capture 
by reaching a new customer segment. It was building a platform where 
data could be exchanged between industrial buyers and sellers. In 
addition to offering the service to their immediate customers (metal 
handling workshops), Epsilon could potentially serve also upstream and 
downstream actors, that is, the raw materials providers and the cus
tomers buying the processed metal products. 

DDI is a relatively new challenge for companies in B2B markets, 
especially for manufacturing companies that typically have a strong 
history in physical products, but are increasingly interested in 
leveraging extant data as well as what can be created with additional 
sensors (see e.g., Paschou, Rapaccini, Adrodegari, & Saccani, 2020). 
This held for the manufacturing firms examined in this study, which had 
only recently given DDI a central role in their innovation strategy, 
though Epsilon had longer experience. It was reflected in interviewees’ 
spontaneous replies when asked about innovation strategy and the role 
of DDI therein; they hoped for more concrete top management support 
for DDI. Thus, the empirical findings of this study attest to 
manufacturing companies being in the early stages of DDI development. 

In sum, in this early phase the companies appear to build primarily 
on proven value creation logics (Azkan et al., 2020) and value capture 
mechanisms (Trabucchi et al., 2017; Trabucchi & Buganza, 2019). 
Adopting the kind of moderate approach to DDI that prevailed in the 
case companies illustrates an incremental take on innovating through 
data, even though the potential exists to radically change, even revo
lutionize, manufacturing industries (Paschou et al., 2020). The novelty 
of data as an input for innovation may be one factor increasing the firms’ 
cautiousness. Moreover, data must be processed for use (Hemerly, 
2013), and DDI often calls for combining data from various sources 
(Azkan et al., 2020). It is a new challenge for incumbents to meet, and 
therefore the risks potentially carry greater weight. 

Following this overview of the status of DDI in the case companies, 
we focus next on the organizational capabilities that play a role in 
enabling the companies to innovate on data. 

5. The capabilities for data-driven innovation 

This study has analyzed interviewees’ views on key elements of 
technological and marketing capabilities for data-driven innovation in 
six case companies (see Section 2 of coding frame in Appendix 2). Next, 
section 5.1 presents the findings on technological capabilities, especially 
how the interviewees saw their company’s ability to a) obtain necessary 
data, b) combine data from different sources, and c) analyze data. In 
section 5.2, we present the findings on marketing capabilities, particu
larly how the interviewees saw their company’s ability to a) innovate 
and deliver superior customer value, b) capitalize on the customer as an 
asset, and c) capitalize on the brand as an asset. Section 5.3 synthesizes 
the findings and reveals the most demanding challenge of the case 
companies as identified by the researchers. 

Table 2 
Validity criteria and their application in this study.  

Validity criteria Explanation of application in this study 

Descriptive validity The degree of accuracy of the collected data was 
ensured by recording almost all interviews, and, where 
recording was not possible, a second interviewer made 
detailed notes. The interpretations were discussed with 
company contact person. The researchers also attended 
several meetings with the contact persons and thus 
developed broader understanding of the companies’ 
situation. 

Interpretive validity To capture subjectivity in the interviewees’ accounts, 
the researchers asked each interviewee about their 
background, position and responsibilities in the 
company. Additional clarifying questions about the 
interviewee’s position/relation to the discussed topics 
were asked when considered necessary. Company 
websites were examined for supporting secondary 
materials. 

Theoretical validity To ensure the account in this paper is valid as a theory 
of the examined phenomenon, that the concepts used to 
describe the phenomenon and the relationships 
between them are valid, the researchers interviewed 
persons who were highly knowledgeable about the 
topic, but also represented different organizational 
levels and business areas. Thus, it was possible to gain 
both breadth and depth of perspectives. 

External validity & 
generalizability 

Ensuring the external validity of research findings 
means, in this study, that the researchers acknowledged 
the special characteristics of the study context, and 
reflected the interviewees’ accounts and their own 
interpretations against the contextual characteristics. 
In addition, this paper includes detailed descriptions of 
the study context, which enable the reader to evaluate 
generalizability to other contexts. 

Evaluative validity To ensure that the account is not distorted by the 
researchers’ evaluations, the research process included 
discussion and debate between the researchers, and 
exposing the inferences to the case companies. In 
addition, the paper strives to describe the research 
process transparently.  
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5.1. Technological capabilities 

The most compelling message from the interviewees on technolog
ical capabilities was that their firm’s ability to innovate on data was not 
constrained by technology and related know-how. To put this in context, 
the industries in which the case companies operate are not the most 
technologically advanced. An interviewee from Zeta captured this well 
by stating that the company is typically less technologically advanced 
than its customers, which have had to adopt technologies to improve 
efficiency, for example, for small lot sizes that challenge industrial 
production. 

Obtaining data (#1 element of technological capabilities), was 
identified in the theory-based model as one of the critical elements for 
the specific requirements of DDI. In the context of the industrial com
panies examined here, obtaining data from newly installed equipment 
was said to be technologically relatively easy. However, older equip
ment tended to pose more technological challenges. Yet, Gamma in
terviewees reported they also encountered new equipment from which it 
was technically impossible to export data, for instance due to very low 
frequency vibration that is hard to measure. 

Delta interviewees noted that sensor technology presents a signifi
cant challenge in obtaining data. The high-quality sensors required for 
equipment used in demanding conditions may be so expensive that the 
price of the solution becomes too high. Perhaps even more importantly, 
some data cannot be obtained due to a lack of common interfaces: 

“We don’t have any standard for API interfaces in manufacturing in
dustry, and now because everyone publishes their own interface the sit
uation is not improving. This is maybe the most significant and concrete 
obstacle.” 

(Zeta) 

Epsilon interviewees noted the importance of data security as a 
technical aspect related to obtaining data, more in the nature a hygiene 
factor that needs to be taken into account in everything that relates to 
DDI. 

Nonetheless, based on the interview data, it seems that obtaining the 
data for DDI is not essentially a technological challenge for the case 
companies. When asked about the challenges of shared data, an Alpha 
interviewee listed all but technological issues: 

“There are the legal aspects, what kind of data can be exchanged and how 
data collected in different parts of the world can be transferred… then 
there are the contracts we have with our customers… Overall this is a very 
delicate topic for our customers, and not all of them want to share their 
data with us, any of it, even though we can justify the benefits to them.” 

(Alpha) 

More importantly, obtaining the data is a challenge in terms of the 
customer’s mindset, what the existing contracts state about data use 
rights (Alpha, Beta, Delta, Zeta), and how to govern a large volume of 
contracts related to the platform with multidirectional data flows 
(Epsilon). 

“We’d often like to have at least a periodic if not continuous data flow, but 
this is challenging because we have contracts with customers to access the 
data mainly during maintenance.” 

(Beta) 

According to the interviewees, customers’ cautiousness in sharing 
their data must be tackled with transparency and an ethical code of 
conduct. A Gamma interviewee saw a good customer relationship here 
as a critical enabling factor, which links to marketing capabilities. 

In terms of combining data (#2 element of technological 

Table 3 
Case companies’ data-driven innovation objectives and initiatives.  

Company DDI in company innovation 
strategy 

Company goal in DDI Description of DDI initiative(s) Basis for value creation 
(cf. Azkan et al., 2020) 

Basis for value capture 

Alpha Digitalization and 
automation at the heart of 
strategy; data employment 
focal 

Data-sharing models and 
business models for data- 
driven concepts 

1) System-to-system interface 
between the customer and an online 
store, 2) Utilizing data from new 
equipment data to optimize 
maintenance, 3) Tracking raw 
materials. 

Using industrial 
equipment data to 
improve monitoring, 
maintenance, and 
predictive services 

Data leveraged to improve 
remote monitoring of installed 
equipment and to efficiently 
provide better maintenance 
services 

Beta Role of data in innovation 
strategy vague. Strict 3-year 
repayment requirement for 
innovations 

Leveraging equipment 
sensoring in more varied 
ways. Learning to leverage 
data across business units to 
help the customer 

Collecting and utilizing equipment 
operating data in e.g. predicting 
malfunctions. 
Status: Early phase; need to learn 
more about customer needs. 

Improved quality and 
novel predictive 
maintenance based on 
equipment data 

Data used for quality 
improvements, efficient 
predictive maintenance; 
improved customer 
understanding 

Gamma DDI central to the 
innovation strategy; 
initiatives well-prioritized; 
exploration allowed 

Finding mutually beneficial 
ways of leveraging shared 
data with customers. 
Learning to leverage 
common data spaces 

Developing solutions to enable data 
flows between the customer’s 
automation solutions; business 
models that enable monetizing the 
data. 
Status: Pilots ongoing. 

Improved transactions 
and data flows in the 
value chain, better fit 
with customer needs 

Developing better customer 
understanding via data and 
helping customers operate better. 
More efficient information flow 
in the value chain. 

Delta Innovation a central 
element in the company 
strategy. Shared view of the 
importance of DDI 

Discovering how to leverage 
past and future equipment 
data to solve customers’ 
problems 

Developing solutions for remote 
monitoring of installed equipment 
and enabling customer access to 
equipment data through one 
interface. 
Status: Pilots ongoing. 

Data-based remote 
monitoring, offer 
customers easier access 
to data that is scattered 

Data leveraged to improve 
remote monitoring of installed 
equipment and provide better 
maintenance services 

Epsilon Wants the most innovative 
portfolio. DDI forms the 
core of the strategy. All the 
latest products are data 
driven 

Learning how to motivate 
customers to change their 
operations to derive more 
value-added from the 
solution 

Cloud-based platform to serve both 
customers and suppliers to enable 
seamless data exchange in the value 
chain from a customer need to a 
ready product. 
Status: User interface under 
development; customer pilots 
completed. 

Improve transactions and 
the data flow in the value 
chain 

Platform solution enhances more 
efficient data flow in the value 
chain 

Zeta Digitalization strategy in 
place but its clarity varies 
between business areas 

Learning how to make 
customers’ production 
easier with data-based 
services 

Developing a solution for sharing 
data with the customer, e.g. 
inventories, to make transactions in 
the value chain more predictable. 
Status: Limited pilots ongoing. 

Improve transactions and 
the data flow in the value 
chain 

More efficient data exchanges in 
the value chain, and e.g. tracking 
materials and inventory levels; 
new business models  
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capabilities), interviewees from many of the companies reported that it 
was relatively easy to bring data in from external sources, but truly 
integrating data from different sources into the company’s solution was 
much more challenging. Delta interviewees emphasized the lack of 
standards as a notable factor making it technologically challenging to 
combine different datasets: 

“An interesting detail in data-service and ecosystems is that there are no 
existing standards for the major ecosystems. This is important because 
required scaling of the markets does not happen without standards.” 

(Delta) 

For the most part, the case companies have experience of combining 
data from various internal sources. For instance, in Gamma, the data 
that have been combined were primarily internal, and only some 
external data had been used at the time of the interviews. Zeta has 
experience of working with only internal data, but even that had proven 
quite challenging. Therefore, Zeta focuses on enabling the integration of 
data from numerous legacy systems that are the result of multiple 
mergers and acquisitions in the company’s history. When asked if the 
legacy load is the most important obstacle, the Zeta interviewee 
responded: 

“Yes. Yes it is the biggest challenge, and we’re resolving that at the 
moment… We have a 3 to 4 year target architecture and we’re building 
project by project, piece by piece towards it. But in this kind of quarter- 
based public-company world it’s extremely difficult to say that could I 
please get 30 million euros just for cleaning our data and organizing the 
data models. So, it doesn’t work, but we need to take it stagewise.” 

(Zeta) 

The challenge of legacy systems is highly relevant also to Alpha, 
Gamma and Delta. Moreover, Zeta emphasized that it is relatively easy 
to pilot solutions to address the challenges, but much harder to turn 
them into established and scalable solutions. Beta has experience of 
combining data from different sources for a digital twin that was part of 
the product development process. However, the company recognizes the 
challenge of structuring the data so that it is usable. Delta interviewees 
reported that the firm has to some degree a track record in integrating a 
small number of different data sources into a service offered to the 
customers. Yet, the integration solution is not yet very advanced. 
Nevertheless, the interviewees perceived that their firm has the ability to 
combine data also from external sources when needed. 

Finally, analyzing the data (#3 element of technological capabil
ities) seems to be the technological capability that requires the most 
development effort on the part of the case firms. The majority of the 
companies told us about their need to acquire some very specific data 
processing skills, such as advanced big data analytics skills, from part
ners. For example, Gamma interviewees explained that their company 
lacked advanced analytics capabilities, and therefore had partners in 
analytics. Epsilon collaborates with selected SMEs in analytics, but also 
with consulting companies and universities. 

“If we think about advanced analytics, AI [artificial intelligence], ML 
[machine learning] and the like, we don’t have the internal capabilities, 
and we’re performing some analyses there as to how we could analyze 
and process the data to produce information.” 

(Gamma) 

“We work quite a lot internally, but we always have to improve our 
skills… we’re co-operating with different companies, SMEs… so we can 
basically gain from them new expertise on artificial intelligence, or ma
chine learning, different cloud simulation technologies.” 

(Epsilon) 

Zeta also reported a lack of analysis capabilities, as well as lack of 
good tools for data analysis. 

“Even if we could get external data, we don’t really have any other tools 
than email and Excel to process that data. We’d like to know for instance 
how our products perform when they’re attached to customers’ equip
ment, but we don’t have the tools to handle the data, and I’d even argue 
that we’re not able to understand what business benefits these analyzes 
could produce for us.” 

(Zeta) 

5.2. Marketing capabilities 

The first aspect of marketing capabilities for DDI in the theory-based 
model is the ability to innovate and deliver superior customer value 
(#1 element of marketing capabilities). Good customer understanding is 
an integral part of this capability. All of the case companies have at least 
some direct contacts to their customers, that is, there are no in
termediaries between the firm and the user of its products or solutions, 
creating the opportunity to get direct customer feedback. Thus, they can 
more easily develop their understanding of the customers compared to 
companies operating only through, for instance, a sales partner network. 

Nevertheless, only two of the case firms (Epsilon and Zeta) felt they 
have the desired level of customer understanding in their organization. 
The interviewees said that they understand the customers’ needs and 
pain points that could be solved with DDI: 

“We co-operate closely with our customers and for example get an un
derstanding of what they need based on the discussions our sales man
agers have with them. So, because the managers visit our customers’ 
factories, they see the manufacturing process, and what can be done in a 
better way. So, they provide our R&D department with some ideas, such 
as what the customer complaints are. Or perhaps we could add this new 
feature to our machines or to our software.” 

(Epsilon) 

“We found that using the right tools and techniques with customers it’s 
actually quite easy to get into a very deep dialogue with them and get a lot 
of good data on their preferences… so how do you then capture that in a 
way that it can be leveraged more broadly? That’s definitely one thing we 
never solved.” 

(Beta) 

The other firms felt that they still have work to do in deepening their 
knowledge of the customers’ problems, so that they can find more 
compelling ways to leverage data. 

Bearing in mind that DDI is novel in the case companies’ markets, 
there is great potential to innovate new kinds of value for customers. 
However, all of the case companies reported some form of resistance to 
change on the part of their customers, manifested in various ways. Pri
marily, customers may be very hesitant to connect thus far unconnected 
equipment to the Internet, or move to an always-on connection (instead 
of opening the connection only when e.g. support is needed). 

“One challenge has been how to motivate the customer to turn on the data 
collection function, and that they plug our connectivity solution into an 
always-on internet line. There the problem is how to motivate the 
customer; what do we offer them so that they consent to the data 
collection.” 

(Gamma) 

In addition, challenges appear in how well the customer knowledge 
spreads within the organization, especially how it reaches the product/ 
service developers. In particular, Alpha and Delta interviewees 
pondered this: 

“If we do customer interviews for a particular development, it remains 
disordered there and too often the information is buried within that 
development project… the customer data collected for development, 
there’s no common way of documentation.” 

(Alpha) 
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“For example, Delta IT is good at developing new solutions, but the 
downside is that they’re very far away from the customer and business 
areas. Staying close to the customer with an agile development process 
would do a lot.” 

(Delta) 

“Currently the need is defined by product owners: they introduce some 
innovation as the basis of the work or project, and after that there’s an 
attempt to study a possible customer need in the background. So, the 
situation is still that the customer focus is not known too well when 
running development.” 

(Delta) 

Second, the ability to capitalize on the customer as an asset (#2 
element of marketing capabilities) revolves around the kind of rela
tionship the firm establishes with its customers. As mentioned above, all 
of the case companies have at least some direct contacts to their cus
tomers, and thus can accumulate knowledge of the customers also 
directly. The companies that have practices in place to involve cus
tomers in the DDI process described a variety of involvement methods. 

“…here on the customer service side when we develop new services, so we 
engage in a kind of mini-conceptualization. Even when we’re developing a 
relatively trivial service, we at least pressure test it with a customer group 
before we develop it further. If it’s anything larger, we try to find a 
customer to collaborate with.” 

(Alpha) 

“…at exhibitions and customer events, so that’s actually where we can 
discuss with our customers what’s their situation, what’s happening, and 
then we hold an internal meeting where we basically discuss what can be 
done better inside our company, what new we can offer our customers.” 

(Epsilon) 

“One of the reasons we’re doing it through pilots and through customer 
value is also to prove that there’s a real value there, so that we could kind 
of make sure to invest in serving such a purpose.” 

(Zeta) 

Customer involvement is expected to improve the understanding of 
customer needs, and potentially lower the customer’s barriers to sharing 
the data accumulated by their operations and/or equipment for the DDI. 
Involving the customer in the development process constitutes an 
avenue to capitalize on the customer as an asset. Nevertheless, in
terviewees from Beta, Gamma and Delta recognized that they were not 
integrating customers sufficiently into their DDI processes, as illustrated 
by the following quote from a Delta interviewee: 

“[Delta] listens to the customers well and we’re keeping an eye on 
customer pain points, but the approach is that detected problems are 
solved without involving customers in the internal development. Ideas 
from the customers are not reaching business units but their problems and 
challenges are heard. I see that co-creation would be a much better 
approach.” 

(Delta) 

Finally, the third capability in the marketing capabilities domain, 
capitalizing on the brand as an asset (#3 element of marketing ca
pabilities), appears somewhat challenging in the examined context. The 
primary concern in this respect is that the firms are so well established 
with their product offering that existing customers may be unable to 
perceive them as data-driven service providers: 

“Our people are perceived to sell equipment or traditional services, and 
[customers] don’t see that we’d be the ones with whom to start discussing 
more innovative possibilities to utilize data. And this applies the other way 
around also, so I’ve been involved in a discussion myself [the interviewee 
talked about one innovative service the company has developed] … so the 
discussion is very easily drawn back to the scope that customers perceive 

as ours. They don’t understand, they say that’s an interesting idea, and 
then return to talking about the equipment.” 

(Alpha) 

In contrast, Gamma and Delta interviewees reported that their cus
tomers are expecting data-driven services from them. 

Additionally, most of the case companies noted their insufficient 
capabilities in selling data-driven services, exemplified by Alpha whose 
interviewees reported that their company is not particularly good at 
communicating the expected benefits of DDI to the customers. 

“Our organization is not ready for it yet. The salespeople sell equipment. 
It’s clear and concrete and what we’ve always sold. These [data-driven 
services] are difficult and even slightly scary, because you don’t have 
the skills to talk about them... it’s really a huge change and a bottleneck 
for us.” 

(Alpha) 

“Our challenge is that we lack the vision and understanding on how to 
“package” and sell data so that it generates income.” 

(Delta) 

Building further on the responses above, interviewees from five of 
the six case companies (Alpha, Beta, Gamma, Delta & Zeta) reported that 
the business models are among the most critical challenges. Legal issues, 
data ownership, and the contracts, for instance, are important and 
challenging pieces of the puzzle and need to be in place, but figuring out 
how to make money by leveraging the data so that it is also perceived as 
fair by the stakeholders is an even more difficult issue to resolve. 

“The digital accelerator team has something to give but it’s only a tech
nical perspective: what’s required is business models for data services and 
clear roles for who would implement and own the concepts.” 

(Delta) 

“Data is commonplace locally in customers’ systems, and it can be seen as 
a business that the customer buys a Delta solution, because we have the 
intelligent software that uses the data. But then we’d be able to collect 
data in a centralized manner from customers’ different systems and create 
value based on that, so we’re only just getting started. We have some basic 
building blocks, but now we need to work on especially the business 
model.” 

(Delta) 

5.3. Synthesized findings 

The results are summarized in Table 4, where the bold script denotes 
each company’s most demanding challenge as identified by the 
researchers. 

Only one company, Zeta, experiences technological capability as a 
compelling challenge. The company is working hard on the potential, 
and the capability to combine data from various internal sources. All the 
other case companies face the most compelling challenges on the mar
keting capability side. Beta and Gamma struggle with the value added by 
DDI for the customer. The complexity of DDI combined with its newness 
to the companies challenges their capacity to turn customer under
standing into a value-adding solution. Delta and Epsilon are challenged 
by customer involvement in the DDI process. Even though Beta and 
Gamma were also found to insufficiently involve customers in the DDI 
process, Delta and Epsilon see it as the most critical bottleneck impairing 
DDI in the company. They are unable to tap into customer relationships 
to truly involve the customer in innovating. Finally, DDI in Alpha is 
constrained by the legacy of the strong brand. A track record in equip
ment and traditional services hinders customers’ and potential cus
tomers’ ability to perceive the company as a data-driven solutions 
provider. 

Thus, our empirical findings show that even though technological 
capabilities are necessary, they are not, with the exception of one of our 
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case companies, the constraining factors in DDI. This may be because the 
companies have made strategic investment in data analytics R&D, and 
also are often building on technologies that have been developed and 
applied earlier in other fields, and their DDIs are novel to their market. 
In this context, the key hurdle for DDI is not the technology per se, but 
finding meaningful and value-adding applications. Overall, the case 
companies perceive that they have sufficient technological capabilities 
to collect, combine and analyze data so that they are able to make use of 
them. Still, DDI may be constrained by an organization’s inability to 
combine internal data due to legacy Thus, technological and informa
tion systems capabilities are necessary but not alone sufficient to 
materialize DDI. 

The major challenge in DDI was found to be insufficient marketing 
capabilities. Though all companies had direct contact to customers and 
some involved them in the innovation process through different forms of 
pilot (cf. Saeed et al., 2015), two of the case companies noted that 
customer involvement remained too shallow to gain a proper under
standing of customer needs. Moreover, while the marketing department 
or salespeople may have good knowledge on customers and their needs, 
it appeared to be very difficult to share it internally so that it reached the 
technology developers. This reflects the difficulty of distributing 
knowledge and activities between organizational units, and there ap
pears to be a specific need for boundary-spanning roles. In two other 
companies, the main obstacle was their limited ability to formulate and 
also articulate the value-added to the customers, as it for instance called 
for a different kind of value-based selling than they traditionally exer
cised (Töytäri & Rajala, 2015). The third examined area of marketing 
capabilities, namely capitalizing on the brand as an asset, appeared to be 
challenging for the companies in general, and the biggest obstacle for 
one of them. Incumbent manufacturing companies may face challenges 
in leveraging their established brand in DDI. This finding enforces the 
critical importance of the company and brand image that prevails in the 

market (cf. Baines & Lightfoot, 2014). 
Finally, scrutinizing the findings on technological and marketing 

capabilities against those on the role of DDI in the companies’ innova
tion strategies confirms that all but one (Epsilon) are at the very early 
phases of DDI development. Either the role of DDI in the strategy has not 
yet been clarified or has yet to be actioned. Epsilon seemed to have the 
most experience in DDI, and also the most clearly defined DDI initiative. 
A clear focus most probably makes it easier to tackle the challenges, and 
to advance the innovation. Whereas Epsilon needs to put effort into 
deeper integration of the customers into the DDI process, the other 
companies, with challenges on the marketing capabilities side (Alpha, 
Beta, Gamma and Delta), apparently need to address more than one area 
of marketing capabilities to effectively advance DDI. 

6. Discussion 

6.1. Criticality of technological and marketing capabilities for DDI 

The study at hand sheds light on the organizational capabilities 
linked to DDI. Based on earlier literature, those examined here are 
conceptualized under technological and marketing capabilities. The 
empirical results demonstrate the importance of both to DDI, and that 
industrial companies face challenges in both domains. 

First, the findings on technological capabilities demonstrate the 
significance of legacy load in data accumulation systems, which is 
particularly pressing in large and established industrial organizations. 
The lack of data commensurability due to the lack of standards is a 
challenge that the early movers need to tackle. Even though Ghasema
ghaei (2021) found that data variety has positive performance out
comes, the data need to be accessible and potentially combined for use. 
Their large size combined with complex organizational structures 
challenges industrial companies in seizing the data to which they have 

Table 4 
Summary of the findings on case companies’ capabilities for DDI.  

Capability Alpha Beta Gamma Delta Epsilon Zeta 

Technological 

#1 Ability to 
obtain 
necessary 
data 

No technological hurdles 
to obtaining data. 

No technological 
hurdles to obtaining 
data. 

Challenges to 
obtaining data 
from specific 
equipment. 

Sensor technology 
and lack of 
interfaces limit 
obtaining data. 

No technological 
hurdles to obtaining 
data. 

Lack of interfaces 
limits data 
exchanges. 

#2 Ability to 
combine 
data from 
different 
sources 

Sufficient capabilities to 
integrate data from 
different sources, yet 
somewhat challenged by 
own legacy systems. 

Sufficient 
capabilities to 
integrate external 
data with internal. 
Challenges in 
structuring the data 
to be useful. 

Capabilities to 
combine data, but 
data quality 
challenges 
integration. Yet, 
own data is 
scattered in legacy 
systems. 

Good technical 
readiness to 
combine data, but 
lack of standards 
hinders progress. 
Own data scattered 
in legacy systems. 

Company operates 
its own platform 
through which all 
necessary data can 
be integrated. 

Own data 
scattered in legacy 
systems. Has 
piloted combining 
data from different 
sources. 

#3 Ability to 
analyze data 

Collaborates on analytics 
with partners. 

Need to strengthen 
advanced analytics 
skills. 

Acquires 
advanced 
analytics from 
partners. 

Good analytics 
capabilities (but too 
few people). 

Collaborates on 
analytics with 
partners. 

Lacks tools and 
capabilities for data 
analysis. 

Marketing 

#1 Ability to 
innovate & 
deliver 
superior 
customer 
value 

Customer understanding 
enables building a solid 
value proposition, but 
lacks skills in 
communicating value- 
added to customers. 

Customer 
understanding 
insufficient or too 
scattered for 
coherent value 
proposition. 

Lacking 
capabilities to 
develop strong 
customer value. 

Lack of 
productization in 
DDI that shows e.g. 
in pricing 
challenges. 

Direct contact with 
customers is utilized 
to deepen customer 
understanding. 

Sufficient customer 
understanding, and 
used in DDI. 

#2 Ability to 
capitalize on 
the 
customer as 
an asset 

Customers are involved 
in conceptualizations. 

Insufficient customer 
involvement in DDI; 
DDI should be more 
systematically 
infused with 
customer needs. 

Insufficient 
customer 
involvement in 
the DDI process. 

Needs to involve 
customers more in 
the DDI process. 

Routinely tests 
ideas with 
customers in 
presentations etc. 
Yet, customer 
involvement 
remains shallow. 

Routinely pilots 
initiatives with 
customers using a 
systematic process. 

3# Ability to 
capitalize on 
the brand as 
an asset 

Customers do not 
perceive the firm as a 
potential data-driven 
service provider. New 
sales capabilities 
needed. 

Lacks capabilities in 
selling data-driven 
services/solutions. 

Track record in 
bringing novel 
offerings to 
market. 

Rigidities in sales 
due to product sales 
tradition. 

Company has an 
established position 
as a platform 
operator in the 
value chain. 

Has sufficient sales 
capabilities. Builds 
on the established 
brand image that is 
aligned with high 
value-added.  
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access and could leverage for customer value-added. The technological 
capabilities for DDI demonstrate the boundary-spanning potential of 
organizational capabilities to add value. In the same vein as Mamédio, 
Rocha, Szczepanik, and Kato (2019) found in their systematic literature 
review, this study indicates that some of the specific data analytics ca
pabilities needed in DDI can be accessed through partners. 

Moreover, the findings indicate that marketing capabilities have a 
key role in DDI, as they help in creating attractive value propositions for 
the innovations, engaging the customer and selling DDI as part of a solid 
brand. However, the examined industrial companies seem to struggle 
with the introduction of DDI into their portfolios, particularly due to 
insufficiencies in marketing capabilities. 

The challenges at the customer interface appear to be largely asso
ciated with the inability to develop strong customer value propositions. 
This may be linked to the depth and breadth of customer understanding 
in the industrial organizations, and especially their abilities in imagining 
how to solve customers’ problems through data utilization, since there is 
no such tradition in the company. In fact, Rapaccini and Adrodegari 
(2022) found that especially the interface between service design and 
value creation mechanisms is an underexplored area; this seems to be 
where industrial firms need more know-how in DDI. 

On the other hand, companies may conceptualize the customer value 
proposition as a one-sided concept, where the provider delivers value 
predetermined by the customer (see Kowalkowski, 2011). This may be 
connected to the perceived challenges of involving the customer in an 
iterative innovation process. Instead of involving customers in the 
development process, the company builds on the premise of customer 
needs they have at the initial stages of the innovation process. 

Also, the inability of customers to perceive an equipment provider as 
a potential data-based services provider can be seen to result from de
ficiencies in the company’s ability to effectively communicate the DDI- 
based value proposition (cf. Payne, Frow, & Eggert, 2017). Moreover, 
the customers appear to be attaching attributes to the brand that are not 
compatible with those they expect from a data-based services provider 
(cf. Campbell, Papania, Parent, & Cyr, 2010; Wilkinson, Young, & 
Freytag, 2005). Our study supports Payne et al. (2017) proposition that 
brand reputation is a moderating factor that strengthens the customer 
value proposition’s impact on the customer, because brand reputation is 
an indication of ability to deliver. This is particularly important in the 
case of innovative customer value propositions. 

Our findings on the technological and marketing capabilities are not 
only consistent with the prior studies but offer new insights into the 
association between them in making DDI possible. In the following 
section we highlight the contributions to the literature, and offer 
actionable managerial implications. 

6.2. Implications for research 

This study has several theoretical implications for research on 
organizational capabilities and DDI. First and foremost, our study adds 
to the contextualized understanding of organizational capabilities for 
DDI in large industrial companies. As we noted in the introduction, it is 
highly relevant to take a contextualized look into the organizational 
capabilities for DDI. First, because of the particular nature of data 
(Zillner et al., 2016), the capabilities for DDI need to be distinguished 
from generic innovation capabilities. Especially the ways in which 
technological capabilities manifest themselves is noteworthy. The 
conceptualization of DDI through three elements of technological ca
pabilities (obtaining, combining and analyzing data) and three elements 
of marketing capabilities (deliver and innovate customer value, capi
talize on the customer as an asset, and capitalize on the brand as an 
asset) contributes clarity to the discussion on DDI in the B2B context. 

Second, the nature of the industrial manufacturing companies is also 
significant for DDI. Whereas companies serving consumers tend to 
accumulate slivers of data from a very large number of individuals, 
companies in B2B markets may accumulate a mass of repetitive data on 

the operations of one particular machine per customer; or the customer 
accumulates the data and the equipment provider needs to negotiate 
access to the data in the first place. 

Even more importantly, this study adds to the thus far scant body of 
knowledge on DDI as a phenomenon that is considerably broader than 
technological know-how. This is an important notion for the future ex
amination of organizational capabilities, and is comparable to the rec
ommendations by Babu et al. (2021). 

Considering the unpredictability of data-driven technologies and 
their business applications that Sultana et al. (2022) refer to, our study 
further emphasizes the necessity for industrial organizations to find a 
balanced position between the opportunities stemming from fast- 
advancing technologies and the much more slowly changing customer 
needs. From another perspective, the combinations of marketing and 
technological capabilities enable meaningful value-adding applications 
from data, which is in line with Kogut and Zander (1992) suggestion that 
firms innovate (create new knowledge) by recombining their current 
capabilities. Based on these notions, we propose that the ability to strike 
a balance between marketing and technological capabilities is an 
important organizational dynamic capability (cf. Teece, 2007). Our 
study contributes also beyond deepening the understanding of organi
zational capabilities for DDI. By applying a theory-based framework to 
qualitatively explore how the organizational capability for DDI appears 
in the context of examination, this study takes a step towards bridging 
the reductionist approach to B2B marketing with the extreme contex
tualization along the lines drawn by Möller and Halinen (2022). Even 
though this study leans towards the extreme contextualization end of the 
spectrum, we draw insight from the earlier reductionist research and 
shed light on the contextual aspects that appear to be the most influ
ential, to enhance analytical generalization. 

Our focus on DDI in industrial companies also contributes to the 
nascent stream of research on digital servitization in this context, by 
extending the understanding on organizational capabilities (Paschou 
et al., 2020). 

6.3. Managerial implications 

Although capabilities play an important role in advancing firm 
innovativeness (Eng & Okten, 2011; López-Cabarcos et al., 2019), the 
empirical evidence to illuminate how and in which ways DDI occurs is 
incomplete. Our study contributes to the understanding on which spe
cific technological and marketing capabilities can improve firms’ ability 
to innovate based on data. The results show that even if a company 
masters all the technological capabilities, including strong data analytics 
capabilities as suggested by the prior literature (Gupta & George, 2016), 
DDI is unlikely to flourish unless marketing capabilities are also in place. 
In practice, all levels of management need to attend to the balance be
tween marketing and technological capabilities in the organization. 
Particularly in industrial organizations with a strong track record in 
technologies, managerial understanding of the marketing capabilities 
for DDI is critical to foster DDI in the organization. 

Naturally, it is necessary for the decision-makers to recognize the 
different data-related capabilities that are relevant to DDI. They are then 
better able to decide in which areas the company should invest its in
ternal development efforts, and where partners are needed. 

In the B2B context, where the potential customer segment is not as 
vast as in consumer business, it is critical to have an in-depth under
standing of customer needs. Only then may the company be able to 
develop DDI that provides new value-added to the customers. Infor
mation on customer needs should therefore be assimilated across the 
firm. The practical implication for industrial companies is to develop 
processes and structures that support and even enhance information 
sharing across different organizational units, to build a collective un
derstanding of customer needs and the firms’ possibilities in responding 
to those needs. 

Moreover, the findings highlight the importance of involving the 
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customer in the innovation process, because DDI in manufacturing in
dustry quite often builds on data acquired from customers’ equipment 
and processes. For the DDI to deliver value-added, it is essential to 
involve customers as early as the development phase, as well as during 
the production phase. Obtaining valuable information from their cus
tomers and markets helps companies understand the current state of the 
business and, more importantly, recognize business threats and oppor
tunities (Ashrafi, Ravasan, Trkman, & Afshari, 2019). 

Finally, especially how the top management evaluates and prioritizes 
various initiatives and activities in the organization is highly influential 
for DDI. Due to the novelty of the DDI initiatives, the industrial com
panies may not yet have found well-functioning metrics to evaluate 
DDI’s potential. This combined with some deficiencies in capabilities 
made it difficult to advance DDI. If an industrial company is serious 
about engaging in DDI, the top management must attend to the pre
requisites. The developers need legitimization, top management sup
port, and diverse capabilities. 

6.4. Future research 

Our findings indicate some interesting avenues for future research. 
First, we suggest looking into the co-existence of technological and 
marketing capabilities in industrial organizations, and for DDI in 
particular. The areas where the capabilities overlap merit further clar
ification, both conceptual and empirical. Second, the development or co- 
evolution of these capabilities is also an interesting area for research. 
What kind of dynamic capabilities (cf. Teece, 2007) play a role in the 
development of industrial companies’ marketing and technological ca
pabilities for DDI? 

Moreover, the DDI initiatives examined in this study follow the 
traditional logic where the digital tools are used to record or replicate 
physical reality. Future research could go a step further and begin to 
examine what DDI in manufacturing companies is in the digital-first 
world that is being seen already in some other contexts (Baskerville, 
Myers, & Youngjin, 2020). It would be important to better understand 
the obstacles that industrial companies need to overcome before digital- 
first applications are possible, but also what kinds of business case might 
apply. 

7. Conclusions 

The concluding section looks into the study’s learnings and limita
tions. The conceptualization of technological capability in the DDI 
context adds to our understanding on the specific requirements DDI 
imposes on industrial companies. This is extremely important as in
dustrial companies enter a new phase where digitalization and inno
vating through data become more common. Instead of looking into 
generic technological capability, the present study scrutinizes it specif
ically from the starting point of DDI. The three elements of technological 
capability for DDI, identified based on the prior literature and examined 
empirically, add to the emerging picture of organizational capabilities 
for DDI. The study illustrates the context-specificity of the technological 
capabilities that stems from the nature of data as an input for innovation. 

Moreover, building on Day (2011) marketing capabilities concep
tualization, we have examined the nature of marketing capabilities in 
the DDI context. The findings suggest that the marketing capabilities are 
considerably less context specific compared to the technological capa
bilities. Nevertheless, marketing capabilities were found to require more 
work in the industrial companies. Thus, it is evident that both the 
technological and marketing capabilities need attention; the former 
because they are manifested in a highly context specific manner, and the 
latter due to industrial companies’ potential deficiencies therein. 

All in all, our study adds to the understanding on DDI as a phe
nomenon in the context of established manufacturing companies that 
have a strong track record in physical products and possibly also 
accompanying maintenance services. The conceptualization of DDI in 

this context brings forth the key challenges for intangible innovations 
that leverage intangible inputs (data) from physical equipment. Despite 
the technology being proven in other contexts, there are considerable 
hurdles for industrial companies to overcome. 

As noted above, the technology is an important yet not limiting 
factor in DDI initiatives in this context. Companies are able to leverage 
their existing technological capabilities to process data, and when 
needed access complementary analytics capabilities through partners. 
With regard to firm marketing capabilities, the firms’ solid basis in 
customer understanding is critical for the DDI initiatives to deliver and 
innovate customer value. However, the firms face the challenge of 
renewing both the knowledge of the customer needs, and the customers’ 
perception of the value-added the company can help to create. In 
addition, the organizations need to internally ensure that the renewed 
understanding of customer needs is combined with technological 
knowledge on DDI, so that it serves as the basis for value creation. 

This study demonstrates the value of examining a set of various 
capability domains that are not separate from one another, but overlap 
and form a broader constellation. Especially the interfaces between the 
capability domains are of interest and value, since they are highly 
relevant to businesses. The findings are also linked to organizational 
structure and further reinforce the importance of paying attention to the 
areas where the responsibility of one unit/function ends and that of 
another begins. This is actually a valuable notion from the managerial 
perspective, too. 

The study also has its limitations. It focuses on manufacturing 
companies operating in the B2B markets and mainly delivering physical 
products to their customers. The findings are contextual, and therefore 
the context and the companies are carefully described above. As the aim 
of the study is to provide contextualized knowledge, the research find
ings are not generalizable (Ghauri, 2004). The study examines large 
industrial organizations headquartered in Europe. Therefore, we 
recommend prudence in applying the findings beyond these boundaries. 
The companies’ size, nature of operations, and their location all influ
ence the findings. Finally, the study relies on empirical data that 
constitute a snapshot from 2020, and, thus, is not able to investigate the 
development of DDI initiatives into capabilities. Finally, we interviewed 
only managerial level informants in the case companies. Thus, we have 
been able to capture only the managerial perspective. The results may 
have been somewhat different had we collected empirical insights also 
from the shop floor. 
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Appendix 1. The semi-structured interview questions 

Date: 
Company: 
Name: 
Title/position: 
How long has been working in this position & in the company: 
DDI Strategy:  

• What is the role of data-based innovation in the company’s strategy?  
• Why is the company interested in data-driven innovation? 

The data-driven business cases: 
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• Describe what is the focus or business case(s) you are working on in 
your company?  

• What kind of data-driven innovations are pursued? 

Technological Capabilities, key elements (categorized according to 
the theoretical framework in Fig. 1). 

#1 Ability to obtain the necessary data  

• Are there any particular bottlenecks in accessing or utilizing external 
data or company internal data?  

• How would you evaluate the abilities of your company to make use 
of external and in-house knowledge? 

#2 Ability to combine data from different sources  

• How well is your company able to integrate data from different 
sources? Which factors enhance it? Which factors hinder it?  

• How would you evaluate your company’s skills in combining and 
processing data? 

#3 Ability to analyze the data  

• Are there sufficient (data analytics) resources for data-diven 
innovation?  

• Does your company have sufficient technological skills to innovate 
on shared data? Why?  

• How would you evaluate your company’s skills in analyzing and 
refining data? 

Marketing Capabilities, key elements (categorized according to the 
theoretical framework in Fig. 1). 

#1 Ability to deliver and innovate superior customer value  

• How clear is the process from an idea to an innovation in the 
company?  

• Does your company strive for creating change in the market? How?  
• How would you evaluate the readiness to deliver and innovate new 

value from data? 

#2 Ability to capitalize on the customer as an asset 

• How does your company accumulate knowledge of what the cus
tomers need and want? 

• How does your company examine the markets for new opportu
nities? (e.g. unmet customer needs)  

• How would you evaluate the abilities of your company to bring the 
market knowledge to the R&D process? 

#3 Ability to capitalize on the brand as an asset  

• How does company’s brand image support data-based innovation? 

Appendix 2. The coding frame 

Section 1: Case companies’ data-driven innovation objectives and 
initiatives (findings summarized in Table 3)  

• DDI in Company Innovation Strategy  
• Company goal in DDI  
• Description of DDI initiative(s)  
• Basis for value creation  
• Basis for value capture 

Section 2: Case companies’ capabilities for DDI (findings summa
rized in Table 4). 

Technological capabilities  

• #T1 Ability to obtain necessary data  
• #T2 Ability to combine data from different sources  
• #T3 Ability to analyze data 

Marketing capabilities  

• #M1 Ability to innovate & deliver superior customer value  
• #M2 Ability to capitalize on the customer as an asset  
• #M3 Ability to capitalize on the brand as an asset 

Other. 
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