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A B S T R A C T

Service is a key context for the application of IT, as IT digitizes information interactions in service and facilitates
value creation, thereby contributing to service innovation. The recent proliferation of big data provides nu-
merous opportunities for information-intensive services (IISs), in which information interactions exert the
greatest effect on value creation. In the modern data-rich economy, understanding mechanisms and related
factors of data-based value creation in IISs is essential for using IT to improve such services. This study identified
nine key factors that characterize this data-based value creation: (1) data source, (2) data collection, (3) data, (4)
data analysis, (5) information on the data source, (6) information delivery, (7) customer (information user), (8)
value in information use, and (9) provider network. These factors were identified and defined through six action
research projects with industry and government that used specific datasets to design new IISs and by analyzing
data usage in 149 IIS cases. This paper demonstrates the usefulness of these factors for describing, analyzing, and
designing the entire value creation chain, from data collection to value creation, in IISs. The main contribution of
this study is to provide a simple yet comprehensive and empirically tested basis for the use and management of
data to facilitate service value creation.

1. Introduction

Service is a key context for the application of IT (Berkley & Gupta,
1994; Lim & Kim, 2015; Rai & Sambamurthy, 2006; Watanabe &
Mochimaru, 2017). IT digitizes the information interactions within a
service (Karmarkar & Apte, 2007) and facilitates value creation (Lim &
Kim, 2014), thereby contributing to service innovation (Barrett,
Davidson, Prabhu, & Vargo, 2015). An information-intensive service
(IIS) is a type of service in which value is created primarily via in-
formation interactions, rather than physical and interpersonal interac-
tions, between the customer and the provider (Karmarkar & Apte, 2007;
Lim & Kim, 2014). Given advances in data collection technologies,
various types and massive quantities of data are collected routinely in
multiple industries (Atzori, Iera, & Morabito, 2010; Gandomi & Haider,
2015). The proliferation of big data provides numerous opportunities
for IISs (Lim, Kim, Kim, Kim, & Maglio, 2017). For example, automobile
manufacturers use large databases containing data about the vehicles’
condition and operations, which are collected from onboard sensors;

these data are used to assist drivers by providing them with useful in-
formation on fuel efficiency, safety, consumables, and navigation (Lim,
Kim, Heo, & Kim, 2015). Insurance companies collect patient data to
provide patients with health-related information to improve healthcare
safety, reduce costs, and develop relationships with them (OECD,
2013).

Accordingly, an understanding of data-based value creation in IISs is
essential for improving service value creation with data in the modern
data-rich economy. However, a large gap exists in the literature be-
tween data and value creation despite the fact that data-based value
creation has already been on scholars’ and practitioners’ agenda for
some time, particularly in the context of big data (Ekbia et al., 2015;
Lim, Kim et al., 2017; Maglio & Lim, 2016; Ostrom, Parasuraman,
Bowen, Patricio, & Voss, 2015; ur Rehman, Chang, Batool, & Wah,
2016; Yaqoob et al., 2016). In this paper, a framework is provided to fill
this gap. Specifically, we provide a framework of the essential factors
that characterize data-based value creation, named the “Data–Value
Chain.” A factor is “one of the things that determines or affects an
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event, decision, or situation” (Collins Cobuild, 2009); the identification
and use of the key factors related to a system is a well-known method
for structured system analysis and design (Ritchey, 1998). Factor
identification has been used for the effective management of IT
(Trkman, 2010) and service (Zomerdijk & Voss, 2010). To the best of
our knowledge, however, factors characterizing data-based value
creation in IISs are not well known; in fact, there have been few em-
pirical studies on the management of data and information for service
innovation, despite the significance of this topic (Lim, Kim et al., 2017;
Nambisan, 2013; Ostrom et al., 2015).

This paper identifies nine key factors that characterize data-based
value creation in IISs: (1) data source, (2) data collection, (3) data, (4)
data analysis, (5) information on the data source, (6) information de-
livery, (7) customer (information user), (8) value in information use,
and (9) provider network. Fig. 1 summarizes the context and con-
tribution of our research. These nine factors were identified and defined
through our action research with industry and government, analysis of
data usage in 149 IIS cases, and review of studies on data usage and
value creation in service. “Using data to create value” is fundamentally
about change in organizations. Action research through intensive col-
laboration between researchers and practitioners is useful for scruti-
nizing factors in the change in question and for enhancing the relevance
of academic research for practical application (Avison, Lau, Myers, &
Nielsen, 1999; Coughlan & Coghlan, 2002). We conducted six action
research projects with industry and government that aimed to use
specific big data to design IISs in the automobile, transportation,
healthcare, wellness, telecommunications, and IT industries; the six
projects involved the analytics of real data produced by industry and
government and interviews with researchers and practitioners who
have expertise in IT and service management. The diversity among the
six projects contributed to the gaining of multiple insights on data-
based value creation. This paper demonstrates the utility of the nine
factors through examples from the six projects and the 149 IIS cases
analyzed in our study.

IISs with intensive data usage are becoming increasingly relevant in
the modern data-rich economy and are expected to gain popularity
across industries given the rapidly increasing quantities of data col-
lected from objects and people. Our study is the first to investigate the
unique mechanisms of data-based value creation in IISs. Our study
contributes to the theory by presenting an empirically tested theoretical
framework for describing data-based value creation and for using data
effectively. The proposed nine-factor framework synthesizes the re-
levant literature on data usage and value creation in service.
Researchers have previously investigated specific activities and re-
sources relevant to this work by conducting studies on topics such as

data collection (e.g., Gubbi, Buyya, Marusic, & Palaniswami, 2013),
data analytics (e.g., Gandomi & Haider, 2015), and IT-mediated in-
formation delivery (e.g., Schumann, Wünderlich, & Wangenheim,
2012), which in turn largely determine how value is created from data.
However, it is not well understood how different types of activities and
resources work together to create value from data. “Using data to create
value” is a truly interdisciplinary research topic (Ekbia et al., 2015; Lim,
Kim et al., 2017; Ostrom et al., 2015; ur Rehman et al., 2016). The
proposed nine-factor framework is grounded in and meaningfully in-
tegrates existing work. Our study also contributes to the practice as the
proposed framework is useful in the analysis and design of data-based
value creation; the motivation for our action research (i.e., the project
request from industry and government) had a practical origin. Rather
than exploring individual points on the data-to-value spectrum, our
paper focuses on developing a simple yet comprehensive view that
enables the full spectrum to be understood and managed.

The paper is organized as follows: In Section 2, we review the lit-
erature related to this study. In Section 3, we describe our research
method. In Section 4, we propose the nine factors that characterize
data-based value creation in IISs. In Sections 5 and 6, we demonstrate
the utility of the proposed factors through their use in describing,
analyzing, and designing the data-based value creation in specific IISs.
Section 7 concludes the paper with a discussion of the limitations of the
study and potential directions for future work.

2. Literature review

2.1. Studies on data use in service

The recent proliferation of data has resulted in various forms of
service that create value through data use. For instance, prognostics and
health management (PHM) services use data about the condition of
sophisticated equipment to manage potential breakdowns and max-
imize availability for stakeholders (Lee, Kao, & Yang, 2014). Using
smart bands or other wearable devices, fitness tracking services collect
data on daily living, such as behavior, bio-signal, and food menu data,
to help users achieve specific fitness-related outcomes, such as walking
10,000 steps (Takacs et al., 2014). Using attachable sensor devices, a
heartbeat monitoring service collects heartbeat data during customers’
daily lives and analyzes the data to deliver diagnostic and prognostic
information to them. Building energy management services (BEMSs)
determine the energy consumption patterns of a building from collected
data, such as the amounts of electricity and gas used, according to ex-
ternal conditions (e.g., temperature, amount of rainfall, and solar in-
solation) to manage energy consumption (Dounis & Caraiscos, 2009).

Fig. 1. Research overview.
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