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Abstract

The organizations that want to successfully monetize data need to build and consolidate data science
capabilities and skills. However, the ability to create value and monetize data is still relatively
underexplored in the IS literature. Given the importance of resources and abilities for the generation of
data monetization capabilities, we develop a conceptual model based on Dynamic Capabilities (DC) to
examine the skills necessary to develop Information Management and Data Monetization Capabilities
to enhance Business Performance. Based on the IS literature and qualitative interviews with data
analytics and business experts, we developed a set of hypotheses about the capabilities and resources
that facilitate data monetization. The paper provides an understanding of the elements that are still
incipient in the data monetization literature, being recommended to both IS academics and
practitioners. We expect this model can help organizations to identify and analyze what types of skills
should be combined for the monetization process and also help them to develop Information
Management and Data Monetization Capabilities, leading data-driven organizations to effectively
monetize their data to improve their business performance.

Keywords: Capability, Information Management Capability, Data Monetization, Performance.

1 Introduction

How much is your data worth? Which capabilities increase data value and how? There has been
considerable debate among practitioners and academics regarding these questions, particularly the direct
sale of data controlled by organizations — direct data monetization (Najjar and Kettinger, 2013; Alfaro
et al. 2019; Wixom and Ross, 2017). However, today, indirect data monetization enables leaders to
combine data capabilities with data from several sources to gain insights into how to improve business
agility and performance (Faroukhi et al. 2020a; Parvinen et al. 2020), for example, by reducing costs,
fraud, waste, and risks while improving revenues, supply chain partnerships, customer service, market
share, and customer loyalty (Laney, 2020; Alfaro et al., 2019; Hanafizadeh and Harati Nik, 2020).

Data value can be constantly increased by securing greater insights into business ecosystems, sharing
data with third parties, or enriching the data. The Information Systems literature has shown that
organizations that want to successfully monetize data need to build and consolidate data science
capabilities and skills (Faroukhi et al. 2020a). One of these is the Information Management Capability
(IMC), which according to Grover et al. (2018) involves managing and analyzing data, and creating new
insights that allow companies to obtain competitive advantages and enhance their performance by
combining resources to generate organizational capabilities, and deal with turbulent business
environments (Jung et al. 2007; Kettinger et al., 2021).

Mikalef et al. (2020a) point out that a large number of published studies emphasize the importance of
an organization's ability to use big data analytics, indicating that well-structured capabilities will result
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in higher levels of competitiveness (Corte-Real et al. 2020; Mikalef, Krogstie, Pappas and Pavlou,
2019). These capabilities are supported by a technological infrastructure that allows companies to store
and process data, and develop the skills and knowledge needed to convert data into valuable insights
(Gupta and George, 2016). Despite the acknowledged importance of converting people's data and
knowledge into business insights (Kettinger et al. 2021), no empirical models related to data
monetization capability were found in the academic literature. Thus, to address this research gap, given
the importance of resources and abilities for the generation of data monetization capabilities, this study
provides a conceptual model designed to help companies to develop information management and data
monetization capabilities. To do so, Dynamic Capabilities (DC) are adopted to shed light on the
capabilities needed for data monetization. From a practical point of view, it provides professionals with
a guide to abilities that they need to consider when planning for data monetization.

2 Theoretical Background

We apply a deductive approach grounded in Dynamic Capabilities (DC) as a theoretical lens in this
research. DC allow the assessment of organizational capabilities by investigating how resources can be
enhanced to improve performance (Mikalef et al. 2017).

Following the literature, DC offer an explanation of the cost-effective attributes of organizational
capabilities generated through big data analytics (Mikalef et al. 2017; Makadok, 2001). This approach
goes beyond the Resource-based View (RBV) by considering that other attributes must be associated
with the ability to create a competitive advantage in a dynamic environment (Brinkhues et al. 2014). DC
deal with a company's ability to respond to a changing environment (Teece et al. 1997; Eisenhardt &
Martin, 2000) and describe the skills needed to integrate, build, and reconfigure internal and external
skills in response to rapid changes (Toigo et al. 2021; Corte-Real, Oliveira and Ruivo, 2017; Teece et
al. 1997).

In this sense, environmental dynamism must be observed by organizations because it is related to the
speed and unpredictability of environmental and technological changes, unexpected actions by
competitors, and changing customers' intentions as well (Lin et al. 2020). Previous research in the IS
domain indicates that in a dynamic environment, IT resources are effective in helping companies to
perceive market changes and thus find opportunities that really affect financial performance (Lin et al.
2020). A company's ability to respond to change (Dynamic Capacity) incorporates skills and knowledge
built into the organization seeking to modify existing resources and create value (Day, 2014; Teece,
2007), resulting in a competitive advantage for the business (Ambrosini & Bowman, 2009).

2.1 Information Management Capability (IMC)

Information Management is considered an important organizational capability that indicates the ability
to use valuable resources combined (Jarvenpaa and Leidner, 1998). Kettinger et al. (2021) define
Information Management Capability (IMC) as a company's ability to improve IT, data, and people’s
information usage behaviors seeking to provide accurate and valuable information for the company to
improve its business performance. This construct should also be considered in the contexts of Big Data
and Analytics (Ali and Khan, 2019) as it indicates a relationship between skills and firm performance
(Mikalef et al. 2018). Thus, a company's IMC can lead to the development of organizational capabilities
that increase business performance (Kettinger et al. 2021).

IMC has as a premise provides required insights for Big Data strategies to be successful (Magada et al.,
2020) and can be operationalized as the ability to (1) deliver data and information for users with
accuracy, punctuality, reliability, security, and confidentiality; (2) provide universal and access
connectivity with sufficient range; and (3) adapt infrastructure to emerging business needs (Marchand
et al., 2000). However, little research has explored the factors that lead to improving IMC (Kettinger et
al. 2021). Mithas et al. (2020) indicate the role of IT-enabled IMC and point to the need for research on
performance impacts. In addition, Magada et al. (2020) also showed that IMC has a positive-effect on
business performance (Carmichael, Palacios-Marques and Gil-Pechuan, 2011; Mithas, Ramasubbu, and
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Sambamurthy, 2011) which can be seen directly (Carmichael et al., 2011) or mediated by organizational
skills (Macada et al. 2020; Ali and Khan, 2019; Mithas et al. 2011).

According to Mithas et al. (2020), companies need to develop capabilities to take advantage of the
strategic value of information. In this sense, several organizational IT-enabled capabilities have been
extensively studied in the literature (Kettinger et al. 2021; Yasmin et al. 2020; Park and Mithas, 2020)
with a theoretical lens centered on IT capability (Yasmin et al. 2020). Although IT-enabled capabilities
can be launched with digital technologies (Nwankpa and Roumani, 2016), there is still a limited
understanding of how companies can translate the potential of these digital technologies into changes in
business operations and business value (Hanelt et al. 2021).

Thus, managing information means combining a resource with other organizational resources and
capabilities to develop tasks (Kettinger and Marchand, 2011). In this sense, this study presents four
important variables identified in the IS literature denominated as Information Management Capability:
Data Enrichment, Analytical Skills, Technical Skills, and Data Governance (Table 1).

Definition Authors
Data Enrichment — Creates value from multiple data sources (internal
or external) by treating, transforming, and cleaning data for economic
benefits
Analytical Skills — Analysis and interpretation applied to Big Data to | Najjar and Kettinger, 2013; Grover et
extract information that generates value for the company and obtain a | al. 2018; Ghasemaghaei et al. 2018;
competitive advantage Mikalef et al. 2017
Technical Skills — Knowledge necessary to use recent technologies | Najjar & Kettinger, 2013;
for collection, storage, recovery, and analysis of various data types | Ghasemaghaei et al. 2018; Mikalef et
available al. 2017; Gupta and George, 2016
Data Governance—struc_ture_s, procedures, and func_tlons to aI_Iow the Mikalef et al. 2020: Parvinen et al.
necessary data flow, considering aspects of safety, privacy, ethics, and 2020
quality of data

Parvinen et al. 2020; Baecker et al.
2020

Table 1. Constructs and definitions of Information Management Capability

2.2 Monetization Capability

Moore (2015), at the Gartner Institute, introduced two types of data monetization: direct monetization
and indirect monetization. In the direct method, the data is sold, while in the indirect method, the product
or service based on the data is sold. For Najjar and Kettinger (2013), data monetization is defined as the
conversion of the intangible value of data into real value, usually with the sale of data and/or other
tangible benefits. More recently, Parvinen et al. (2020) defined monetization as the direct or indirect
conversion of data into financial capital. Data monetization perceives data as an intangible asset that
provides opportunities to create and capture value through new ways of exploiting, collecting, and
organizing data (Parvinen et al., 2020). From an analytical point of view, before data can be monetized,
it needs to be discovered and analyzed before going through the value creation process that involves
different technologies and business know-how (Najjar & Kettinger, 2013). Thus, for Najjar and
Kettinger (2013), it is important to assess the technical (data infrastructure) and analytical (human)
capabilities of the company to determine which strategic path a company should choose to monetize
data.

Ghasemaghaei et al. (2018) state that companies need to improve their data analysis competence to make
better, more informed, and faster decisions, being increasingly necessary the development of capabilities
to integrate, gather, and apply valuable resources (Prahalad and Hamel, 2006). Thus, this paper adopts
the term Monetization Capability to mean the ability to create value for organizations, through the
development of skills that enable enhanced corporate performance such as increased revenue, reduced
costs, improved internal and external processes, improved relationships with customers and
stakeholders, customization and the development of new products and services. Here, we propose two
skills linked to data monetization capability, namely insights and business agility, which are considered
essential for enhancing business performance.
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According to Mikalef et al. (2020a), companies must strategically plan and execute data analysis projects
and gather the necessary resources to transform data into insights. By doing so, they will be able to
identify areas within their business that can benefit from data-driven insights (Gupta and George, 2016;
Vidgen et al. 2017). These are becoming increasingly important, particularly for organizations in
dynamic business environments, where making informed decisions is essential (Wamba et al. 2017,
Mikalef et al. 2019a). Despite the importance of obtaining insights, the literature is not clear about how
insight generation practices can be defined and developed (Schulte and Hovorka, 2017). Jiang and
Gallupe (2015) point out that there is a significant gap between the analysis provided by experts or tools
used and the actual business needs, and that simply implementing analytical tools will not bring valuable
insights to organizations. Therefore, the ability to generate insights is identified as an important dynamic
capability that can help organizations to adjust their activities and resources when confronted with
changing markets (Jiang and Gallupe, 2015).

In this context, business agility offers opportunities for companies to respond quickly to changes, be
flexible, and implement actions that control the market risks and uncertainties (Sherehiy et al. 2007).
For Kale et al. (2019) and Braunscheidel and Suresh (2009), an agile organization adapts its
organizational culture to market changes, learns about these changes quickly, benefits from them, and
shapes its products/services according to the preferences of its clients, generating opportunity and
reorganizing its strategy in response to environmental changes (Sharifi and Zhang, 1999; Shin et al.,
2015). Al-Azzam et al. (2017) point out that the ability to be agile is directly related to human
performance, processes, and technologies of the organization. Besides, agility can improve the quality
of competitive activities of a company and market responses, improving the business performance (Kale
et al. 2019; Tallon and Pinsonneault, 2011). In this sense, the concept of Business Agility is defined as
the ability to respond quickly to changes, using the available data, and being strategically agile in
implementing actions for performance improvement. Next, we present our conceptual model followed
by the hypotheses.

3 Conceptual Model and Hypotheses

Based on a Systematic Literature Review (RSL) in the IS field and 29 qualitative interviews with data
analytics and business experts, the conceptual model was built as shown in Figure 1. It is composed of
seven constructs and seven hypotheses. The Information Management Capability (which includes data
enrichment, analytical skills, technical skills, and data governance) represents the combination of
human, technological, and analytical factors that facilitate data conversion into insights and knowledge
useful for decision-making, favoring the generation of value from the data. However, success for data
monetization depends on the appropriate alignment between information management skills related to
the generation of insights. Consequently, Monetization Capability (which contemplates the generation
of insights and business agility) represents the combination of factors that will influence business
performance.

Data enrichment is defined as value creation from various data sources (internal or external), as well as
other processes of treatment, processing, or cleansing of data for economic benefits (Baecker et al.
2020). In the context of creating strategic value for the business, Grover et al. (2018) point out that
companies are far from making an efficient data analysis, emphasizing that they should evaluate the
strategic role of Big Data, analyze and invest in quality data, despite the challenges imposed by their
complexity (Faroukhi et al. 2020a). In addition, each organization should consider their different types
of data and make them available through the creation of monetization processes (Faroukhi et al. 2020b).

From an organizational perspective, data may come from various sources, internal or external (Gunther
et al. 2017; Negash, 2004). Companies acquire internal data through their existing IT systems that relate
to people (CRM, user, or service data) or business operations (ERP data and transactional data) (Ginther
et al. 2017; Haddara and Elragal, 2015). In contrast, organizations can also acquire external data, such
as data offered by third parties or by users, open data, and sensor data (Ginther et al. 2017). However,
depending on the variety and granularity, it can be difficult to predict which insights can be extracted
(Glnther et al. 2017; Constantiou and Kallinikos, 2015).
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Najjar and Kettinger (2013) point out that data consolidation is especially important for making internal
data relevant to organizations and to make information available to other company departments. The
integration of external data to internal data, associated with an IT infrastructure, allows companies to
seek alternative ways to benefit when exploring new data-based business opportunities (Parvinen et al.
2020). In this sense, developing skills to collect, store, combine, and manipulate data can be the key to
success in the process of generating insights and monetization of the data. Hence, we propose the
following hypothesis:

H1: The data enrichment skill is positively associated with the ability to generate insights.

Most companies do not have the information resources needed to explore the possibilities of indirect
monetization and obtain valuable insights of their data, since they require technical and analytical skills
(Najjar and Kettinger 2013; Hanafizadeh et al. 2021). Analytical skills can be defined as the ability to
deploy and combine resources for rigorous and action-oriented analysis, being formed by the association
of bigness of data, data quality, analytical skills, knowledge, and sophistication of tools (Ghasemaghaei
et al. 2018). Thus, the skill or analytical data capability is operationalized through information
technologies, such as Big Data Analytics (BDA) or simply Analytics. Chen et al. (2012) created the
term Big Data Analytics (BDA) relating Big Data concepts and tools to Business Intelligence and
Analytics, especially regarding data mining and statistical analysis.

Information Management

Capability
Data Enrichment H1 Data Monetization Capability
H2 Y 5
Analytical —_— ™~ H5 | H7 Business

A — Insight: — Busi Agility —
%: nsights usiness Agility. ™ Performance
Technical — Hd

Data Governance

Figure 1. Conceptual model

Complementarily, the literature defines BDA as a technology designed to extract economic value from
large volumes and a variety of data, structured and unstructured, along with their collection, analysis,
and visualization tools (Corte-Real, Oliveira and Ruivo, 2017; Duan and Cao, 2015). These tools offer
methods that use data for competitive value and advantage (Ferraris et al. 2019). The BDA essence is in
the transformation of a lot of data into information and knowledge for decision-making, becoming a
new source for innovations and technology-enabled opportunities, that is driven by the information
revolution (Duan, Cao, and Edwards, 2020).

Jiang and Gallupe (2015) suggest that big data analytics is related to getting insights and innovations,
promoting, and producing better results for the organization. In this sense, many companies have used
big data analytics to get insights into their organizational performance, which will enrich the decision-
making process, develop a dynamic organizational structure to respond to the market, improve capability
utilization, and increase the return on assets (Grover et al. 2018). Thus, attention to analytical skills
becomes decisive for the generation of insights that will assist the decision-making process. Hence, we
suggest the following hypothesis:

H2: Analytical skill is positively associated with the ability to generate insights.

According to Gupta and George (2016), big data's technical skills refer to the knowledge needed to use
new forms of technology to extract intelligence from data. Some of these skills include machine
learning, data extraction, data cleansing, and statistical analysis. IT technical skills, such as
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programming, database skills, analysis, and systems design are currently no longer considered rare since
such skills can be explained in procedures, documents, and manuals (Mata et al., 1995). However,
organizations that develop technical skills and capabilities associated with big data, and have high-
skilled employees will probably have advantages over their competition (Gupta and George, 2016).

Chwelos et al. (2001) point out that the sophistication of IT tools is related to the level of the
technological expertise of the organization - and based on how sophisticated these tools are, the depth
of the analysis may vary between one company to another (Davenport, 2013). Thus, sophisticated tools
offer more possibilities for companies to generate business insights and improve the performance of
decision-making (Cao and Duan, 2015; Ghasemaghaei et al. 2018).

Big data technology resources refer to new information technologies that are required to deal with the
various formats and data types (Najjar and Kettinger, 2013). Technologies also include data storage and
analytical tools, which allow the collection and integration of big data in real-time, providing analytical
results in an affordable and understandable way for executives, supporting business decision-making
(Chen et al. 2012; Jelinek and Bergey, 2013; Nunan and Di Domenico, 2013; Suoniemi et al. 2020). So,
technical skills are required to deal with newly available technologies and assist organizations in the
monetization and data conversion process into insights. On the other hand, organizations that have data
and computational infrastructure, but lack of analytical and technical skills, will not succeed in the
monetization process of their data. Hence, the following hypothesis is proposed:

H3: Technical skill is positively associated with the ability to generate insights.

In addition to developing and using technical and human resources (Tambe, 2014; Brinkhues et al.
2015), organizations also need to develop well-established structures, procedures, and functions that
allow the data flow, considering aspects of security, privacy, and ethics (Mikalef et al. 2020). Tallon et
al. (2013) pointed out the importance of the role of data governance in the big data era and indicated
that although some studies have explored the main dimensions and components of information
governance, there is still little empirical evidence of its effects and mechanisms of use in the
organizational environment.

The rapid growth of data has made information governance a critical issue for top IT managers when
planning their big data projects (Mikalef et al. 2020; Mikalef et al. 2017). For Tallon et al. (2013)
information governance is a set of capabilities or practices for creating, capturing, assessing, storing,
using, monitoring, accessing, archiving, and excluding information and resources related to the data life
cycle. Mikalef et al. (2020) highlighted that organizational roles are still unclear on data resources, with
undefined processes around data management and transformation, as well as organizational structures
that restrict efficient data flow, contributing to failures of big data projects and business analytics
(Popovi¢ et al. 2018; Tallon et al., 2013). In many organizations, they do not have clear rules on how
data should be processed or what are property rights and how information can be manipulated for insight
generation (Mikalef et al. 2019; Tallon et al., 2013).

In addition, by monetizing data, organizations need to consider privacy and security issues, since many
data include user information. Several companies do not monetize data due to reputation risks and issues
related to the trust and property of data that can foster many conflicts between stakeholders in cases of
data commercialization with sellers and buyers (Thomas and Leiponen, 2016). In this way, the limited
understanding of the regulation on data privacy becomes a barrier to monetization (Mendonga, 2021).
Data security imposes significant constraints and risks on the type of business model that a company
can use in the monetization process (Parvinen et al. 2020). So, authorization, access, auditing, and
encryption become relevant factors when a company deals with confidential data (Yousif, 2015).

While data privacy laws and regulations impose limits on data that companies can collect and explore,
they also clarify the rules of use for all (Parvinen et al. 2020). In this way, the law needs to be seen as
ethical and sustainable use of consumer data and organizations should take advantage of it to identify
how to monetize the data through its adequate use (Mendonca, 2021). In addition, it is understood that
data governance is important in the monetization process and will influence the ability to generate
insights. Hence, the following hypothesis is proposed:

H4: Data governance is positively associated with the ability to generate insights.
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For organizations that operate in dynamic business environments where making informed decisions is
fundamental, being able to gain insights generated by data is extremely relevant (Wamba et al. 2017).
Practices to understand and increase awareness for the recognition of insights are not well defined
(Swanson and Ramiller, 2004). However, it has been possible to identify that the use of big data analytics
allows greater depth, speed, and assertiveness in the data-driven insights, obtaining greater value for the
organization and increasing competitiveness (Tambe, 2014).

Insights generated from BDA can be used to create value in many areas such as process improvement,
product innovation and services, customer experience and market improvement, organization
performance improvement, creation of brand image value, and company reputation. It would also
improve operational efficiency, productivity, accessibility, and availability, transforming process
information streams to gain a competitive advantage (Grover et al. 2018; Duan, Cao, and Edwards,
2020). Kitchin and McArdle (2016) argue that big data analytics stands out when it has speed and
exhaustiveness of the data collected and can be a valuable tool for generating insights, allowing better
decisions from the data (Lam et al. 2017). However, it is not always the amount, volume, and variety of
data that matters, but what organizations do with their data, and how they interpret and apply them.
Insights are not automatically displayed as a finished result from these tools. They stem from a human
and analytical process of creating meaning, individual or collective, executed by analysts and decision-
makers who use processed data and analytical tools to extract them (Constantiou and Kallinikos, 2015).

In this sense, Al-Azzam et al. (2017) indicate that the ability to be agile is related to human performance,
processes, and technologies present in the organization, which can improve the quality of the
competitive activities of a company and its responses to the market, increasing its organizational
performance (Kale et al. 2019; Tallon and Pinsonneault, 2011). However, internal and external
environments must be constantly examined, the information should be collected and used quickly, and
respond to market changes rapidly (Kumkale, 2016). From these arguments, the following hypotheses
are proposed:

H5: The ability to generate insights is positively associated with business agility.
H6: The ability to generate insights is positively associated with business performance.

Finally, business agility also offers the opportunity for companies to respond quickly to changes they
face. Besides firms become more flexible and can implement actions to control uncertainties and risks
related to the market (Sherehiy et al. 2007). According to Cérte-Real, Oliveira, and Ruivo (2017) and
Chen et al. (2014), this concept is related to the operational flexibility of organizational processes and
IT systems to support changes in the environment.

Agility corresponds to the application of functions such as adaptation to change, high quality, flexibility,
response to innovation, low cost, and short-term delivery to obtain some advantages in a competitive
market (Sherehiy et al. 2007; Kale et al. 2019). In addition, to achieve agility, it is also necessary to
process a large and varied amount of information (Corte-Real, Oliveira, and Ruivo, 2017; Goldman et
al. 1995). Several studies highlight the importance of strategic agility in enhancing business performance
by creating competitive advantage (Kumkale, 2016; Kale et al. 2019). Accordingly, this study perceives
business agility as the ability to respond quickly to changes using the available data and being
strategically agile in implementing actions for business performance improvement, data usage
performance, and competitive advantage gains. Thus, the following hypothesis is proposed:

H7: Business agility is positively associated with business performance.

4 Conclusions

In this study, we have sought to point out the importance of data monetization capabilities in enhancing
business performance. Building on recent findings in the literature and the 29 qualitative interviews with
data analytics and business experts that highlight the challenges faced by organizations seeking to
monetize and create value from their data, we developed a theory-driven approach that delineates the
main needed resources, which were grouped into capabilities, ensuring a better business performance
when these resources are enhanced. Regarding the Information Management Capability, the proposed
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model introduces the “data enrichment” construct, which is a novelty in the IS literature, but important
for the monetization and insight generation processes. Given the lack of theoretical models in the
literature that explore the capabilities required to ensure data monetization, this study contributes by
connecting and defining concepts based on DC theories. In conclusion, we expect the proposed research
model can help organizations to identify what types of skills should be combined to ensure an effective
monetization. Our intention here was to provide evidence to support the introduction of significant
changes to the way data is used in business so that data-driven organizations can effectively monetize
their data to improve business agility and, consequently, their organizational performance. This paper
presents several hypotheses developed based on a mixed-method approach involving an initial SLR,
followed by a qualitative stage where experts in data analytics and business were interviewed. Finally,
a survey with data analytics and business professionals will be carried out to test the hypotheses
presented here.
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