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ABSTRACT
This dissertation questions how organizations’ experience with problems while using prior
technologies affects the adoption of new technologies. It develops and tests a model of
technology adoption that takes into account three factors – characteristics of organizations,
technologies, and the environment. Drawing on organizational learning theory, this dissertation
makes four general predictions. First, focal organizations’ direct experience with problems while
using prior technologies increases the likelihood of adopting new technologies. Second, focal
organizations’ indirect experience with problems through their production network partners
increases their likelihood of adopting new technologies and strengthens the relationship between
direct experience and technology adoption. Third, the relationship between learning from direct
and indirect experiences and technology adoption is stronger for a new technology developed
inside the industry than for that developed outside the industry. Lastly, organizations’ social
relationships with production network partners, which are influenced by both types of learning,
affect the likelihood of adopting new technologies. I test these predictions in the context of the
music recording industry, using a longitudinal dataset of records released in the U.S. music
recording industry between 1962 and 2005. Five on-line metadata servers provide detailed
information on records, record labels, artists, and other participants in record production. I
discuss the implications of my findings for organizational learning theory, institutional theory,
and the literature on technological change.
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CHAPTER ONE
PURPOSE, CONTRIBUTIONS, AND KEY DEFINITIONS
Decisions to adopt new technologies are critical for organizations. For instance, by
adopting new technologies that fundamentally alter an industry, organizations may be able to
drastically enhance their performance and emerge as market leaders (Anderson & Tushman,
1990; Christensen & Bower, 1996; Henderson & Clark, 1990; Tushman & Anderson, 1986).
Conversely, failing to adopt those technologies may hurt organizations’ potential to grow, and
even threaten their survival. Importantly, such new technologies are continuously brought into an
industry; to solve their existing problems and improve their performance, organizations may
introduce new technologies either through internal development or external search (Kaplan &
Tripsas, 2008; Tushman & Anderson, 1986); other actors in the industry, such as customers or
regulatory agencies, may learn about new technologies used in other industries and bring those
technologies into the focal industry (Tripsas, 2008). As long as organizations remain as members
of the industry, the need to constantly decide whether to adopt new technologies persists.
Despite the significant implications of technology adoption for organizations, not all
organizations adopt new technologies in the same way when confronted by them. Some
organizations may adopt new technologies earlier than others (Compagni, Mele, & Ravasi, 2015;
Kennedy & Fiss, 2009); some may adopt them fully while others only ceremoniously (Meyer &
Rowan, 1977; Thompson, 1967). Why do organizations differ in their adoption of new
technologies? Studies suggest that there are in general three factors that influence the adoption of
new technologies (Wejnert, 2002). First, the adoption of new technologies might be affected by
the characteristics of focal organizations, such as the amount of knowledge or experience related
to new technologies retained by organizations (Eggers, 2012a,b, 2014; Kaplan & Trispsas, 2008;
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Kaplan, 2008a). Second, the characteristics of technologies might influence technology adoption;
for instance, whether new technologies enhance organizational capabilities based on the current
organizational structure and routines (Henderson & Clark, 1990), existing customer-bases
(Christensen & Bower, 1996), or knowledge and skillsets retained in organizations (Anderson &
Tushman, 1990; Tushman & Anderson, 1986). Lastly, technology adoption might be influenced
by the characteristics of the environment in which organizations are embedded. For example,
various network-related properties have been linked to the adoption of new technologies,
including the structure of organizational networks (Burt, 1992, 2004; Reagans & McEvily,
2003), organizations’ positions in social networks (Leblebici, Salancik, Copay, & King, 1991;
Sherer & Lee, 2002), and the characteristics of network ties (Ahuja, 2000). The existence of
multiple institutional logics in an industry also influences the adoption of new technologies
(Lounsbury, 2007).
Despite the extensive list of factors that affect technology adoption, there are still four
gaps in the existing literature. First, few studies on technology adoption have investigated the
three factors (i.e. characteristics of organizations, characteristics of technologies, and
characteristics of the environment) at the same time (Wejnert, 2002). Most studies instead have
focused on, at best, two factors – such as the characteristics of organizations and technologies
(Anderson & Tushman, 1990; Christensen & Bower, 1996; Henderson & Clark, 1990; Tushman
& Anderson, 1986;) or those of organizations and the environment (Ahuja, 2000; Leblebici,
Salancik, Copay, & King, 1991; Sherer & Lee, 2002). As a result, we still lack a full picture on
the process by which the pattern of technology adoption in an industry is determined.
Second, few studies have examined the relationship between successive technologies –
that is, those between prior technologies and new technologies. The literature on technological
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change has suggested that prior technologies influence organizations’ adoption of new
technologies, because prior technologies can affect organizational capabilities and how they
understand the technologies used in their industry (Anderson & Tushman, 1990; Kaplan &
Tripsas, 2008; Kaplan, 2008b; Tushman & Anderson, 1986). However, rather than directly
linking prior technologies with subsequent technology adoption, most studies assume that the
characteristics of organizations and the environment capture the effect of prior technologies and
examine the effect of those characteristics on the adoption of new technologies (cf. King &
Tucci, 2002). Further, most studies have focused on the adoption of a single technology at a
particular point in time. Consequently, we do not understand well the process by which prior
technologies affect the adoption of new technologies by organizations.
Third, though some studies have examined the effect of prior adoption on the subsequent
adoption, those studies tend to focus on the effect of prior acts of adoption, whether a given
organization has adopted before (Westphal & Zajac, 2001), and rarely considered an
organization’s experience generated after prior adoption. Organizational learning theory suggests
that organizational operations based on technologies create experiences (Argote & MironSpektor, 2011; Argote, 2013). And the characteristics of those experiences, such as success or
failure after adoption (Eggers, 2012b) or the breadth or depth of experiences (Eggers, 2012a), are
likely to affect subsequent technology adoption by organizations. To understand how
organizations make a series of decisions to adopt new technologies, it is critical to examine what
experiences, beyond the simple act of adoption, they have accumulated after an adoption, and
how those experiences affect their future decisions.
Lastly, few studies have investigated the effect of negative experiences on technology
adoption. Organizational learning theory suggests that both positive and negative experiences,
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such as organizational success and failure, are likely to affect decisions to adopt new
technologies (Argote, 2013; Sitkin, 1992). However, many studies on technology adoption tend
to focus on how technology adoption is determined by rather positive experiences with prior
technologies, such as experience with prior versions of the same technology, experience of
manufacturing products based on similar technologies, and experience of inventing prior
technologies (Furr & Snow, 2015; Gregoire, Barr & Shepherd, 2010; Kaplan, 2008a; King &
Tucci, 2002; Klepper & Simons, 2000). As a result, we know relatively little about how prior
technologies having negative implications for organizations and their operations influence
decisions to adopt new technologies (cf. Eggers, 2012b). This is necessary to more fully
understand why organizations differ in the adoption of new technologies and the process of
technology adoption.

PURPOSE OF THE PROPOSED RESEARCH
The purpose of the proposed research is to investigate the relationship between
organizational experience and technology adoption. Using organizational learning theory and a
social network perspective, this dissertation examines the process by which firms’ negative
experience with technologies influences their subsequent adoption of new technologies. This
dissertation develops and tests a model that takes into account three factors – characteristics of
organizations, characteristics of technologies, and characteristics of the environment (Wejnert,
2002). The environment, in this dissertation, refers to organizations’ social relationships with
other organizations and individuals in the industry (Barley, 1990; Becker, 1982; Wejnert, 2002).
Using two types of learning mechanisms – learning from direct and indirect experience (Argote,
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2013), this dissertation explains how the three factors combine to influence technology adoption,
providing a comprehensive model of technology adoption.
The context for this dissertation is the music recording industry. In this industry, records
are the final cultural products that are created in co-operative production networks based on
division of labor among various organizations and individuals (Becker, 1982). This dissertation
addresses three specific research questions in this context: 1) How does focal firms’ direct and
indirect experience with problems while using technologies influence their subsequent adoption
of new technologies?, 2) How do focal firms’ social relationships affect the adoption of new
technologies?, and 3) How do the characteristics of new technologies influence the likelihood of
technology adoption by focal firms?
In the next section, I provide an overview of the theoretical foundation for this
dissertation – theoretical and empirical studies that highlight the relationship between
organizational experience and the adoption of a new technology. Then, I define the key terms
that I use throughout the dissertation. Lastly, I outline the contributions that this dissertation
makes to organization theory.

OVERVIEW OF THEORETICAL FOUNDATION
The literature on organizational learning theory and technological change recognizes the
critical role of experience in the adoption of a new technology by organizations. There are three
streams of research with distinct theoretical backgrounds that have examined the effect of direct
experience on technology adoption. These studies suggest that organizations’ direct experience
can influence technology adoption by increasing knowledge of technologies, shaping an
interpretive frame that organizations use to make sense of technologies, or affecting
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organizational capabilities (Cohen & Levinthal, 1990; Kaplan & Tripsas, 2008; Tushman &
Anderson, 1986). These studies have emphasized the relevance of experience with prior
technologies or similar technologies on new technology adoption.
One stream of research focuses on organizational learning driven by research &
development (R&D) labs in organizations. This stream of research treats experiences with
related technologies as a pool of organizational knowledge and technologies as an assemblage of
scientific knowledge. It suggests that experiences with related technologies increase two types of
organizational capability, which can link existing knowledge generated in R&D labs and
knowledge embedded in new technologies. The two capabilities are, first, absorptive capacity,
defined as a capability that uses relevant knowledge to identify new knowledge, assimilate it, and
apply to new applications (Cohen & Levinthal, 1990); and, second, combinative capability,
defined as the capacity to generate new applications from existing knowledge (Kogut & Zander,
1992). The increase of absorptive capacity and combinative capability, in turn, is likely to
promote the adoption of a new technology (Cohen and Levinthal, 1990; Eggers, 2012b; Kaplan,
2008a; Kim, 1998; Kogut & Zander, 1992; Lane, Koka, & Pathak, 2006). Depending on the
characteristic of the experience accumulated from using prior technologies, both capabilities may
have a constraining effect on new technology adoption. For instance, negative experience like
failed investment in prior technologies (Eggers, 2012b) has been found to impede the adoption of
a new technology.
Another stream of research focuses on the cognitive effects of technologies on the
individuals who use and develop technologies. Organizations’ experiences with related
technologies promote the adoption of a new technology by enabling organizations to understand
the new technology and recognize opportunities presented by the technology (Gregoire, et al.,
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2010; Kaplan & Tripsas, 2008; Orlikowski & Gash, 1994). Using technologies themselves and
interacting with external constituencies like customers or other organizations in the industry,
individuals in organizations come to make sense of the technologies and form an interpretive
frame (Kaplan, 2008b; Kaplan & Tripsas, 2008; Orlikowski & Gash, 1994). Based on this
technological frame, they categorize and evaluate technologies relative to other technologies,
interpret and understand the potential and implications of new technologies, and make a variety
of technical decisions in the process of technology development or adoption (Kaplan, 2008b;
Kaplan & Tripsas, 2008). Though individuals’ technological frames might vary, a shared
technological frame is also likely to emerge in organizations through the social interactions of
individuals. Kaplan (2008b), for instance, found that organizational members of a
communications firm, who initially had distinct technological frames due to their different
positions and tasks, engaged in a political process, contesting their different frames, and
eventually reaching a consensus on an organizational technological frame. This collective
technological frame enables organizations to make sense of a new technology based on their
experience and to recognize its potential, promoting the adoption of the technology (Gregoire, et
al., 2010; Kaplan, 2008b; Kaplan & Tripsas, 2008).
A third stream of research takes an evolutionary approach to understand technological
change. Organizational experience with prior technologies may influence the adoption of a new
technology by shaping organizations’ capabilities based on those technologies. While using prior
technologies, organizations in an industry come to form capability-bases established on those
technologies that is reflected in certain organizational structure and routines (Henderson &
Clark, 1990), operational knowledge and skills (Anderson & Tushman, 1990; Tushman &
Anderson, 1986), or external relationships with customers (Christensen & Bower, 1996). These
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capability-bases, which operate as the source of structural and managerial inertia in
organizations, facilitate the adoption of new technologies that are similar to prior technologies
and that are consistent with the current capability-bases, but impede the adoption of new
technologies that are radically different from prior technologies and that might undermine the
current capability-bases (Anderson & Tushman, 1990; Christensen & Bower, 1996; Henderson
& Clark, 1990; Tushman & Anderson, 1986).
All three research streams have mostly focused on organizations’ positive experience
with technologies and how this influences the adoption of new technologies. But an
organization’s experience with existing technologies can also be negative – that is, existing
technologies may negatively affect organizations’ performance or operation. For instance, an
organization may have an accident in its manufacturing facility as a result of using certain
production technologies. Organizational learning literature suggests that this negative experience
may influence the decision to adopt new technologies, but very few studies have actually
investigated the effect of negative experience. For instance, one empirical study found that firms’
experience with failed technologies is likely to have a negative impact on technology adoption;
in the global flat panel display industry, firms that initially invested in plasma technologies,
which later lost the competition to liquid crystal display (LCD) technologies, generated fewer
patents related to LCD technologies after adopting it, and avoided adopting new versions of
plasma technologies (Eggers, 2012b). Studies on absorptive capacity also suggest that negative
experience can trigger a negative feedback loop, decrease absorptive capacity, and impede the
adoption of new technologies (Van den Bosch, Volberda, & Boer, 1999). However,
organizational learning theory suggests that organizations can learn from negative experience as
much as from a positive one. Organizations that experience failure or problems pay more
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attention to potential problems and search for solutions, increasing their knowledge and
understanding of those problems (Argote, 2013; Cyert & March, 1963; Dahlin & Baum, 2007;
Sitkin, 1992). Studies on technology adoption suggest that increase in organizational knowledge
can potentially promote the adoption of new technologies. In sum, while we know quite well
how positive experience can affect technology adoption, we need to examine the role of negative
experience further to fully understand the effect of direct experience on the adoption of new
technologies.
Technology adoption may also be affected by organizations’ indirect experience,
experience of other organizations or actors in the industry, though the literature on technology is
more silent about the role of indirect experience with technologies compared to their direct
experience. The literature on inter-organizational learning and innovation adoption suggests that
a focal organization can learn in two different ways from the experiences of other organizations
or actors in an industry; by observing their decisions and behaviors (Baum, Li, & Usher, 2000;
Haunschild & Miner, 1997; Westphal & Zajac, 2001). First, the focal organization can imitate
other organizations. For instance, the focal organization is more likely to adopt a new
technology, as the number or social-status of prior adopters in the industry increases (DiMaggio
& Powell, 1983; Haunschild & Miner, 1997; Kraatz, 1998). Second, the focal organization is
able to infer implications of a new technology from others’ experience beyond simple imitation
(Chuang & Baum, 2003; Chandler & Hwang, 2015). For instance, organizations avoid the
strategic choices that other organizations have made and failed (Chuang & Baum, 2003). This
mechanism of inference is likely to enable organizations to learn from negative indirect
experience. More recent studies suggest that the focal organization may learn not only by
observation but also through carriers who transfer other organizations’ experiences to the focal
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organization (Hwang & Powell, 2009). While many studies based on inter-organizational
learning and innovation adoption suggest that organizations may learn from indirect experience
with technologies, as in the case of direct experience, few of them have investigated the role of
negative experience in the context of technology adoption.

DEFINITIONS OF KEY TERMS
Technology / New technology. There are multiple definitions of technology that exist in
the organization theory and strategic management literatures. In this research, I define
technology as follows: Technology is an embodiment of knowledge and science, which serves as
tools, machines, devices, or techniques for a practical application. The practical application can
refer to either creating products or services – called product technology – or mediating inputs
and outputs – called process technology (Schilling, 2005; Rosenberg, 1972; Tushman &
Anderson, 1986).
This dissertation focuses on four specific technologies in the music recording industry:
vinyl, cassette tape, the CD, and the MP3. These technologies are both product and process
technologies as they facilitate how music is stored and distributed to customers. For instance, all
four technologies have been regarded as the final product that can be distributed and sold in the
market, making them product technologies. When used with devices like CD or MP3 players,
they re-create the music stored in them as process technologies. I use the term media
technologies in this dissertation to differentiate those technologies from other technologies,
which can be used in the music recording industry.
I use the term new technology to describe the media technology most recently introduced
into the music recording industry and the term prior technologies to describe all other prior
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technologies that were introduced before the new technology. For instance, the CD was the new
technology from 1982, when it was first introduced, until 1994. Vinyl and cassette tapes were
prior technologies during this time period. Beginning in 1995, when the MP3 was first
introduced, the MP3 became the new technology for the rest of the observation period with
vinyl, cassette tape, and the CD, all being prior technologies.
Record / Record Label / Release. Records, also called recordings, refer to the medium,
both tangible and intangible, that stores songs and are ultimately sold to the public (Hull, 2004).
There are two types of records – singles that contain one or two songs and albums that contain
more than two songs. In this research I use the terms record and recording interchangeably and
do not distinguish albums from singles, because a new technology can be adopted for any record
regardless of whether it is an album or a single.
Record labels, also called music labels, refer to the firm that has control of a master
recording of the performance of an artist or a group of artists and sells copies of the recording to
customers (Hull, 2004). Record labels generally have two primary functions; acquiring and
marketing master recordings (Hull, 2004; Peterson & Berger, 1975). Acquiring master
recordings involves two activities; artist and repertoire (A&R), which refers to the set of tasks
necessary for delivering a completed product (e.g. finding artists and songs, signing artists to
contractual obligations, and recording masters), and production, which refers to creating master
recordings. Marketing master recordings refers to sales, promotion, publicity, and distribution of
records, whether on a vinyl, cassette tape, the CD, or the MP3 (Hull, 2004; Peterson & Berger,
1975). In this research I use the terms record label and music label interchangeably.
Release refers to the act of making a record available to the public (Hull, 2004). There are
three types of releases; record labels can make a new record available to the public, record labels
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can re-release a record that has been released in one geographic region into different regions, and
record labels re-release a record that has been released in prior media technologies on a new
media technology. In this research I consider all three types of releases, because a new
technology can be adopted for any type of releases.
Producing partner. As common in cultural industries, records are an outcome of cooperative production networks based on a division of labor (Becker 1982). In the music
recording industry, actors, who have different roles in the operation, cooperate with one another
to release a record to the market; for instance, artists perform, producing partners manage the
creative process of making the master recording, and publishing partners handle copyrights and
seek business opportunities to exploit them (Hull 2004). Record labels are in the center of the cooperative production networks, managing the overall operation of the networks.
Producing partner refers to the individuals who are engaged in the process of making
master recordings (Hull, 2004). It includes various types of producers and engineers, such as
executive producers, assistant producers, and sound engineers. Some producing partners may be
in-house producing partners, exclusively employed by a record label to primarily work on
records released by that label. Producing partners may also be freelancers who work on records
released by any labels in the industry. Record labels may have both types of producing partners
as part of their co-operative production networks (Lopes, 1992; Dowd, 2004a). In this
dissertation, I distinguish producing partners from artists, who perform the music that is
recorded. However, on some records artists are also counted as producing partners, as in the case
of the Beach Boys’ record Pet Sounds where Brian Wilson of the Beach Boys was also the
record’s producer.
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Publishing partner. Publishing partner refers to the individuals, groups, or organizations
that acquire copyrights to songs from songwriters – songs prior to their being performed or
recorded by artists – and seek business opportunities by licensing the use of those songs (Hull,
2004). Some publishing partners can be a subsidiary of a record label, mostly dealing with
records released by the record label. Some can be small independent publishing companies that
specialize in publishing business and work with multiple record labels. In some cases,
songwriters and artists may act as a publishing partner (Hull, 2004). In this dissertation, I do not
distinguish these different types of publishing partners.

CONTRIBUTIONS OF THE PROPOSED RESEARCH
The proposed research makes three contributions to the field of management and
organization theory. First, this research extends organizational learning theory by investigating
the relationship between learning from direct experience and indirect experience. While prior
studies identified conditions that enable either learning from direct experience or indirect
experience, we still know relatively little about how these two different learning mechanisms are
related to each other, whether these two types of learning substitute or complement each other,
and under what conditions they act as substitutes or complements (Argote, 2013). Focusing on
the three major factors that influence the adoption of a new technology – characteristics of
organizations, technologies, and the environment, this research attempts to unveil some
conditions that affect the relationship between these two learning mechanisms and how they may
differentially operate.
Second, this research extends the technological change literature by examining how
technology adoption is affected by multiplex networks – that is, by inter-organizational
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relationships and organizational relationships with individuals at the same time. Most studies of
technological change and innovations using a network perspective have focused on the influence
of a single network at any one time. As a result, we have a solid understanding of how structural
positions in a network (Burt, 1992; Obstfeld, 2005; Powell, Koput, & Smith-Doerr, 1996) and
characteristics of ties (Ahuja, 2000) affect the adoption of new technologies. However, we still
know little about how technology adoption decisions are simultaneously affected by actors at
different levels of analysis and their characteristics – including knowledge retained by
organizations and their members, perceptions on technologies held by individuals and those
emerged in organizations, and distinct interests between organizations and their members. By
investigating multiplex networks, this study examines whether the various networks of diverse
actors are complementary or counter-balancing in the process of technology adoption, providing
an integrative perspective.
Lastly, this dissertation extends the technological change literature by proposing a
comprehensive model of technology adoption. Research on technology change has identified
three categories of factors that affect technology adoption – characteristics of organizations,
technologies, and the environment (Wejnert, 2002). In their empirical tests, however, many
studies in the literature tend to examine only one or two of the three factors, limiting our
understanding of the process of technology adoption. For instance, we know that a focal firm’s
experience with prior versions of a technology increase its likelihood to adopt a later version
(King & Tucci, 2002). However, this finding may be valid only based on the assumption that the
characteristic of each version of the technology is rather similar. As a result, we know little about
how the effects of firm experience on technology adoption differ for distinct types of
technologies. By examining how three factors in combination affect technology adoption
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(Wejnert, 2002), this research overcomes the partial view of prior research on technology
adoption.

BOUNDARY CONDITIONS
This research has two important boundary conditions, both of which might limit its
generalizability. These boundary conditions come from the unique setting of this research, the
music recording industry, which is a cultural industry with distinctive characteristics. First, this
research examines a context where multiple media technologies can co-exist for a long period.
Consumers can possess the same record in different technological formats because each
technology requires different devices. For instance, a consumer could have a record in vinyl to
play it on a turntable at home while having another record in cassette tape to listen to it on the
road. As a result, a new technology does not necessarily displace prior technologies and the
competition among those technologies is low. In this context, adopting a new media technology
can expand the market for organizations, increase the potential benefit from adopting the
technology, and make organizations be more willing to adopt the new technology. Findings
about the adoption of technologies in this setting may not extend to the technologies typically
studied in much of the technological change research, which focuses on organizations’ core
technologies that define organizational forms (Hannan & Freeman, 1984). In that research,
multiple technologies compete with one another to displace other technologies. Adopting the
wrong technology that eventually loses the competition can have a serious impact on
organizational performance, and thus, organizations might be more careful about adopting a new
technology.
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Second, it is co-operative production networks, not a single organization with a
manufacturing facility, which runs the production process in this context. Co-operative
production networks are composed of diverse actors, such as record labels, artists, and producing
partners, and the characteristics of their relationships with one another vary largely. For instance,
‘in-house’ record labels, which cover most of the production process – from production to
distribution, may sign a contract with producers and engineers as an employee and form
exclusive relationships with them, while ‘job-shop’ labels, which specialize in one or two tasks
in the production process, may outsource the rest of the process and form transactional
relationships with other actors in the network (Peterson, 1990). This characteristic of the setting
enables exploring the effects of distinct roles in the production process on the adoption of a new
technology by organizations. However, this research may not be generalizable to other contexts
that lack the flexibility of the co-operative production networks in the music recording industry.
For instance, how organizations learn from indirect experience might differ in the context of a
conventional manufacturing industry, where the mobility of individuals across organizations is
low and the adjustment of the production system by organizations is difficult, slow, and costly.
In the next chapter, I review the literature on technology, organizational learning theory, and
cultural industries.
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CHAPTER TWO
LITERATURE REVIEW
In this chapter, I review several streams of research that are pertinent to the proposition
that experience with problems while using prior technologies influences the adoption of new
technologies. The review is composed of three sections. In the first section, I review the
technology literature based on two points. First, I investigate the various definitions of
technology. In this dissertation, I attempt to understand how organizations’ experience with
problems while using prior technologies affects their adoption of new technologies. In that
respect, it is critical to understand how the term technology has been conceptualized in the field
to clarify the scope of this research. Then, I look into the literature that examines the factors
influencing organizational change in the face of new technologies, which includes 1) the
technological choices made by organizations, 2) their adaptation to a new technology, and 3) the
mechanisms that drive the change. My review of these topics examines three different levels of
analysis – intra-organizational, organizational, and inter-organizational.
In the second section, I examine studies based on organizational learning theory,
specifically focusing on two bodies of work. First, I review literature on two learning
mechanisms, learning from direct and indirect experience, including their antecedents, boundary
conditions, and the relationship between the two types of learning. This review includes the same
three levels of analysis as the review of technology. Second, I examine studies on knowledge
transfer with a focus on the role of knowledge “carriers” between organizations.
In the last section, I review studies on cultural industries, especially the music industry.
Cultural industries are unique settings for research on technology adoption. Cultural industries
and their operations are bounded and influenced by technological conditions, because

25

technologies make it possible to consume cultural content, which tends to be intangible. In that
respect, it is necessary to understand how cultural industries operate and what common problems
they may face in their operations. Further, I present a brief history of the development of the
music recording industry and the process of co-operative production networks.

WHAT IS TECHNOLOGY?
Technology is a dense term that has been conceptualized in diverse ways, incorporating
conflicting meanings. Such complexity may partly stem from its compound definition. In this
section, I will use the definitions of technology provided by Arthur (2009) to review some
definitions of technology in the literature.
Arthur (2009) provided three definitions of technology. First, technology is a means to
fulfill a human purpose (Arthur, 2009; Schilling, 2005), which Arthur (2009) called a
technology-singular. As a means, technology may be a solid device, such as a microwave oven
or smart phone, but also a non-material process or method, such as Just-in-time (JIT)
manufacturing (Arthur, 2009; Rosenberg, 1972; Tushman & Anderson, 1986). The purpose of a
technology can be single and simple; for instance, a microwave oven heats food, a machine press
shapes metal parts, and JIT manufacturing increases manufacturing efficiency. But it can also be
multiple and complex; for instance, a smart phone is not only a communication device but also
an information processing and entertainment device. Note that even achieving a single and
simple human purpose, such as heating food, may require diverse activities. As a result, a single
technology tends to be an aggregate of component technologies, each of which may serve
distinct tasks but collectively achieve the intended purpose of the single technology. For
instance, a microwave oven is composed of various component technologies, such as a
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magnetron that produces electromagnetic waves, various sensors and transistors that control the
operation of the magnetron, and an electronic power converter that powers the oven. JIT
manufacturing is also a combination of diverse processes, such as manufacturing process design
and total quality control.
Many studies in the management field have focused on technology-singular and tend to
conceptualize technology based on two aspects – scope and role. Technology can be differently
conceptualized based on researchers’ scope of technology – that is, their different views on what
comprises technology (Orlikowski, 1992). For instance, some researchers focus on “hardware”
technologies – that is, tangible technologies like solid devices, machines, and instruments. This
view, however, can limit the generalizability of the findings to industries that rarely use
machines or instruments (e.g. service industry), because the definition of technology is contextspecific (Orlikowski, 1992). On the other hand, other researchers expand the scope to include
“software” technologies like intangible techniques, practices, and knowledge. While this view
makes the definition of technology generalizable to wider range of industries, it can make the
definition too generic and abstract, as it aggregates tools, knowledge, and techniques into a
single construct (Orlikowski, 1992).
Studies that focus on the role of technology in organizations have concentrated on the
relationship between technology and organizations (Orlikowski, 1992). There are two streams of
studies that conceptualize technologies based on their role. First, a body of research
conceptualizes technology as an independent and deterministic force on both human behaviors
and organizational properties (Schilling, 2005; Orlikowski, 1992) – whether that technology is
embodied in products or processes (Rosenberg, 1972; Tushman & Anderson, 1986). According
to this stream of studies, technology is able to affect organizational structure – including
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centralization (Henderson & Clark, 1990; Schilling, 2005; Woodward, 1965), routines
(Henderson & Clark, 1990), knowledge and skillset in organizations (Anderson & Tushman,
1990; Schilling, 2005; Tushman & Anderson, 1986; Woodward, 1965), and external
relationships with customers and other organizations (Christensen, 1997; Christensen & Bower,
1996; Schilling & Steensma, 2001; Schilling, 2005). This body of research has introduced
various ways to conceptualize new technologies based on the relationship between new
technologies and these organizational properties. For instance, new technologies can be
conceptualized as competence-enhancing or competence-destroying depending on their distance
from the current knowledge and skillset in organizations (Anderson & Tushman, 1990; Tushman
& Anderson, 1986). New technologies can also be conceptualized as disruptive if they satisfy
customers who have only simple needs but have been over-served or ignored by incumbent
organizations (Christensen, 1997; Christensen & Bower, 1996). Or, new technologies can
contribute to architectural or incremental innovation depending on whether they follow existing
design principles or new ones (Henderson & Clark, 1990). Because existing technologies
influence the choice of new technologies by affecting organizational properties, technological
choice is path-dependent; that is, organizations’ technological choices may be explained more by
historical accidents (i.e. the choice that they made in the past) rather than their rational cost and
benefit calculation. As a result of this path-dependency, organizations and individuals can even
be locked into inferior technologies, despite that they had been provided with better technologies
(David, 1985).
Second, another stream of studies takes a social constructivism approach to investigate
the relationship between technology and organizations. According to this approach, the role of
technology in organizations and how technology plays such a role are socially constructed. This
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research examines the relationship between technology and the social structure of organizations,
conceptualizing technology as a concrete object that can interact with individuals with different
roles in organizations (Leonardi & Barley, 2010). For instance, how people understand the
nature, mechanisms, and roles of a technology may affect how people use the technology and
subsequent technological decisions (Kaplan & Tripsas, 2008; Kaplan, 2008; Leonardi & Barley,
2010; Orlikowski & Gash, 1994). The recurrent use of a technology may enact emergent
structures, which in turn come to be the rules and resources that shape the use of that technology
(Leonardi & Barley, 2010; Orlikowski, 2000). Existing social structures in an organization
influence the use of a technology, which in turn alters or confirms how individuals in the
organization interact with each other (Barley, 1986, 1990; Leonardi & Barley, 2010). These
studies are interested in the process by which the role of technology is constructed in
organizations, being conducted at the intra-organizational level.
The second definition provided by Arthur (2009) is: An assemblage of practices and
components. He called this technology technology-plural. For instance, certain technologies can
be grouped together based on the phenomenon in nature that those technologies commonly
utilize to achieve their purpose – such as biotechnology, a group of devices and methods that
utilize biological phenomenon (Arthur, 2009).
In the management and organizations literature, the conceptualization of technology
provided by Thompson (1967) is consistent with this definition. He conceptualized technology
based on how the workflow is organized – not on the natural phenomenon that group of
technologies commonly utilized. Thompson (1967) identified three types of technology in
organizations – long-linked, mediating, and intensive technology. First, a long-linked technology
operates based on serial interdependence between various technology-singulars. A process
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executed by a technology-singular can be triggered only after the completion of the previous
process executed by some other technology-singular. The mass production assembly line can be
an example of the long-linked technology. Second, a mediating technology links multiple
different entities that are or want to be interdependent (Thompson, 1967). For instance, telephone
companies may use this mediating technology to link those who would call and those who would
answer. A mediating technology is composed of technology-singulars that are standardized. For
a mediating technology that serves multiple entities in different space and time to operate
properly, the technology-singulars that are in contact with these multiple entities should be
compatible with each other. Lastly, an intensive technology is to change the state of an entity,
which provides feedback that determines how this technology may operate. For instance, the task
of a hospital is to cure a patient, but how it cures the patient is not fixed; depending on the
patient’s state and the change of it, a hospital may utilize x-ray, surgery, a long-term care, or a
combination of them. The intensive technology is a custom technology that utilizes a group of
various technology-singulars that have distinct functions (Thompson, 1967).
Finally, Arthur (2009) defined technology as the entire collection of devices and
engineering practices available to a culture, which can be called technology-general. For
instance, in the expression “Technology has changed how we interact with each other”, the term
technology refers to the whole body of technologies, which includes information technologies,
manufacturing technologies, and so on. As the management and organizations literature tends to
focus on organizations and the industry in which those organizations are embedded, this
definition of technology has rarely been studied.

HOW DO ORGANIZATIONS ADAPT TO NEW TECHNOLOGIES?
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Organizational adaptation to new technologies, which includes both the development of
new technologies within an organization or its R&D lab and the adoption of new technologies
developed elsewhere, is one of the most important topics in the technology literature. I review
the literature pertinent to this topic by focusing on how studies answer the following two
questions: 1) Why do organizations vary in their response to new technologies?, and 2) What is
the process by which organizations adapt to new technologies? One stream of research, which
tends to use an evolutionary approach and economics as its theoretical bases, attempts to answer
the two questions by investigating what characteristics of technology organizations might favor.
Another stream of research, which tends to utilize organizational learning theory and cognition
perspective, has addressed these questions by examining what organizational properties might
encourage or discourage the adaptation. The third stream of research, which takes a social
constructivism perspective on technology, has focused on the second question and described the
mechanisms that lead to adaptation.
What Kind of Technologies do Organizations Favor? The first stream of research
examines how technology development drives industry evolution, generally focusing on two
points – the pattern of technology development in an industry and organizational properties that
encourage or discourage technology development. Tushman and Anderson (1986), one of the
representative studies of this stream of research, uncover that the evolution of technology is not
linear but punctuated by technological breakthroughs. Technology development in an industry is
usually characterized by incremental change, improvements in performance of existing
technologies that reinforce the current technical order. Periodically, however, technological
discontinuities that either enhance or destroy the competence of incumbent firms based on the
current order interrupt, generate a major technological advance, and influence environmental
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turbulence. Competence-destroying technologies, which increase environmental turbulence, are
likely to be introduced by new entrants, while competence-enhancing discontinuities, which
decrease environmental turbulence, are likely to be introduced by incumbent organizations.
Tushman & Anderson (1986) argue that managerial inertia in incumbent organizations, due to
knowledge and skillsets based on existing technologies, leads them to focus on technology
development that consolidates their current capabilities but to shun technology development that
may disrupt it. In a follow-up study, Anderson and Tushman (1990) test a more concrete
evolutionary model of technology development. They found that, whether they are competenceenhancing or -destroying, technological discontinuities initiate an era of ferment during which
the competition between the variations of technological breakthrough increases. An era of
ferment ends up with the selection of a dominant design, which is an outcome of social and
political conflicts, compromises, and accommodations between the firms, customers, and other
actors in the industry. The dominant design is retained in the industry in the following period of
incremental change. Though these studies concentrate on the pattern of technology development,
they provide crucial insights into the relationship between technology and organizations;
organizations are likely to develop or accept a new technology that is consistent with their
current knowledge and skillsets but ignore or avoid a technology that undermines them.
Christensen and Bower (1996) examine why incumbent organizations are likely to lose
their industry leadership position after a technological change. In a study of the disk drive
industry, they found that current customers’ demands of incumbent organizations play a critical
role, upsetting the technology leadership position. Incumbent organizations in the disk drive
industry tended to develop new technologies that served their current customers but ignored new
and simpler technologies that might have served a small but emerging market. Because the size
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of the market based on new technologies was too small for incumbent organizations, they did not
have the economic incentive to allocate their resources into those technologies. As the emerging
market based on simpler technologies grew, incumbent organizations entered that market but
they trailed behind new entrants that had utilized the simpler new technologies from the
beginning. And when the emerging market prevailed over the market that incumbent
organizations had led, incumbent organizations lost their leadership in the disk drive industry to
those new entrants. Christensen and Bower (1996) call such new and simpler technologies that
serve an emerging market disruptive technologies, because those technologies undermine the
customer-base of incumbent organizations. In sum, Christensen and Bower (1996) suggest that
organizations may favor different technologies depending on their external relationships with
customers.
Henderson and Clark (1990) examine how a technological product is constructed – the
design principle by which component technologies are linked and assembled in the product.
They argue there are two reasons that incumbent organizations are likely to underestimate
architectural innovation, which is triggered by a technological development that alters the current
design principle. First, it is difficult for incumbent organizations to identify architectural
innovation. Though the design principle has changed, the core concept of the product has
remained the same, and as a result incumbent organizations may not notice the implications of
the innovation. Second, even after they identify architectural innovation, incumbent
organizations may have difficulty in changing their current structure and routines to accept this
innovation due to structural inertia.
In the above studies, technology is characterized in three different ways; depending on
the effect of technology on the competence of incumbent organizations, technology may be
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competence-enhancing or competence-destroying (Anderson & Tushman, 1990; Tushman &
Anderson, 1986); depending on the customers served by the technology, technology may be
disruptive or not (Christensen & Bower, 1997; Christensen, 1997); and depending on the design
principle underlying the technology, technology may generate architectural or incremental
innovation (Henderson and Clark, 1990).Together, this stream of research provides two critical
insights on technology development and organizations. First, the research helps us understand
the general pattern of technology development, which can be characterized by incremental
change and technological discontinuities. Second, the research enables us to predict what
technologies are likely to be favored by organizations and why; new entrants are more likely to
embrace radical technological change because incumbent organizations suffer from managerial
and structural inertia.
What Organizational Properties Influence Adaptation? One of the primary questions
of the second stream of research is; how do incumbent organizations adapt to radical
technological changes? This research investigates the effect of properties of incumbent
organizations, such as experience, knowledge, or attention, on their adaptation to technological
changes. This stream of research tends to focus on the function of R&D departments; how the
experience of, and knowledge created and retained in, R&D might facilitate or constrain
organizational adaptation to radical technological changes. In this section, I review studies that
examine the effect of three organizational properties – experience, knowledge, and cognition.
Several studies find that experience plays a critical role in the adaptation of incumbent
organizations to technological changes, influencing their likelihood to survive the changes. For
instance, King and Tucci (2002) examine the effects of experience with earlier-generationtechnologies on the decision to enter a new market, using data on the disk-drive industry.
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Differentiating two types of experience with earlier-generation-technologies, static experience –
experience gained from existing markets – and transformational experience – experience gained
from entering existing markets, they found that static experience promotes organizations entering
new market niches and increases their sales in new market niches. Klepper and Simmons (2000),
on the other hand, investigate how firm experience with related industries influences entry into
an emerging industry, and firm performance thereafter. They found that firms with experience in
the radio industry were likely to enter the TV manufacturing industry earlier, generate more
innovations, and perform better in terms of both market-share and survival than firms with no
experience in the radio industry.
Though studies above find that incumbent firms can benefit from their experience with
existing technologies, some studies suggest that the effect of experience on organizational
adaptation to radical technological changes can actually be complicated. For instance, Eggers
(2012b) examines how prior investment in technologies that fail in the market affects the
creation of new knowledge in the global flat panel display industry. He found that experience of
failure in prior technological choice has long-term implications for organizations. In the context
of technological competition among various technologies, organizations with experience
investing in the losing technology not only suffered from slower knowledge growth in the
winning technology but also were less likely to invest in the losing technology when the
technology reemerged in the industry. Because of the imprinting effect caused by technological
failure, Eggers (2012b) argues, organizations might consider the winning technology less
attractive and allocate fewer resources to learn it (Denrell & March, 2001). However, when firms
successfully switched from the losing technology to the winning one, the positive effect of
experience with the losing technology on firm performance was larger than that of experience
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with the winning technology (Eggers, 2014). He asserts that experience with failure increases the
breadth of experience more than experience with success, and thus, has a stronger positive
impact on organizational capabilities (Eggers, 2012a, 2014).
Experience may not only directly affect organizational adaptation but also indirectly
influence adaptation through other organizational properties. For instance, Kaplan (2008a) found
that experience with technologies used in a given market was positively related to the level of
investment in a new technology in that market. She claimed that experience with technologies in
a given market increases firms’ absorptive capacity – a capability to identify, assimilate, and
apply new knowledge in the environment to a new commercial ends (Cohen & Levinthal, 1989,
1990, 1994). This in turn enables firms to respond to technological changes and increase their
investment in the new technology.
Some studies have focused on the effects of knowledge on organizational adaptation and
found that knowledge both encourages and discourages the adaptation of incumbent
organizations to a radical technological change. For instance, Kogut and Zander (1992) suggest
that organizational knowledge can facilitate organizations’ adaptation to a radical technological
change by increasing combinative capabilities – a capability to generate new applications by
recombining existing knowledge in the organization. They claim that knowledge increases
combinative capabilities, which in turn promotes organizational learning and new knowledge
development, providing technological and market opportunities for organizations. However, the
effect of organizational knowledge is conditioned by the environment in which organizations are
embedded. For example, organizations that do not face short-term competitive pressures in the
environment and thus are able to pursue long-term knowledge development are likely to better
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utilize knowledge and better adapt to radical technological change than those that face short-term
competitive pressures.
The effect of knowledge on the response of organizations to technological change might
depend on the type of knowledge. For instance, Sosa (2009) found that in the pharmaceutical
industry incumbent organizations were able to maintain their market leadership in the face of a
technological discontinuity that undermines their knowledge-base when they possess
application-specific knowledge – ungeneralizable knowledge that is related to the specific
market that the focal organization serves. March (1991) theorized that organizations need
knowledge based on both exploitative and exploratory search to survive and prosper in the longterm. Rosenkopf and Nerkar (2001) further elaborated how strongly technological evolution is
influenced by different types of knowledge, each of which is generated by four types of
exploration – local, internal boundary-spanning, external boundary-spanning, and radical. Local
exploration refers to exploration within both organizational and technological boundaries;
internal boundary-spanning exploration refers to exploration within organizational, but beyond
technological, boundaries; external boundary-spanning exploration refers to exploration beyond
organizational, but within technological, boundaries; and radical exploration refers to exploration
beyond both organizational and technological boundaries. Studying patenting activity in optical
disk technology, Rosenkopf and Nerkar (2001) found that knowledge from each type of
exploration had differential effects on technological evolution. For instance, exploration that
spans organizational boundaries had a positive effect on technological evolution within the
current domain of the focal organization while exploration that spans technological boundaries
had a negative effect. On the other hand, exploration that both spans organizational boundaries
and that spans technological boundaries had a positive effect on technological evolution beyond
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an organization’s current domain. The authors demonstrated the following pattern of the effect of
exploration; external boundary-spanning exploration had the largest influence on technological
evolution in the current domain of the focal organization while internal boundary-spanning had
the smallest; radical exploration had the largest influence on technological evolution that went
beyond the current domain while local exploration had the smallest.
Knowledge may also affect organizational adaptation to technological changes through
other organizational properties. For instance, prior related knowledge influences absorptive
capacity, which may in turn have a facilitating effect on organizational adaptation (Cohen &
Levinthal, 1989, 1990, 1994). Knowledge creation by business units’ R&D in a petrochemical
firm and a food-manufacturing firm had a positive relationship with product innovations due to
increasing absorptive capacity (Tsai, 2001). In a Dutch publishing industry, prior knowledge
came to be the basis for firms co-evolving with the changing knowledge environment (Van den
Bosch, et al., 1999). However, studies suggest that negative feedback from prior knowledge may
negatively influence absorptive capacity or create a competency trap, and hamper organizational
adaptation (Levinthal & March, 1993; Van den Bosch, et al. 1999).
Lastly, a body of research found that organizational members’ cognitions related to
technologies play a crucial role in organizational adaptation to technological changes.
Managerial cognition, defined as the mental model of managers about the environment, which
includes a dominant logic based on the shared history (Prahalad & Bettis, 1986) and a sense of
relevant competitors (Porac, Thomas, Wilson, Paton, & Kanfer, 1995), may promote
organizational adaptation under certain conditions. Eggers and Kaplan (2009), for instance,
found that in the communications technology industry incumbent organizations might enter a
new product market based on a new technology early if the CEO paid attention to the emerging
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technology and the industry that might be affected by the technology. They claimed that CEO
attention to the new technology and the industry, which can be observed in the letter to
shareholders, might indicate that the CEO has already overcome the inertia created by his or her
cognitive barriers and recognized the importance and opportunities posed by the new technology.
They further found that CEO attention to the emerging technology strengthened the positive
relationship between organizational orientation to the industry and entry into the new product
market.
The outcome of the influence of managerial cognition on organizational adaptation to
new technologies may be complicated. In a case study of the Polaroid Corporation, Tripsas and
Gavetti (2000) found that the evolution of Polaroid’s capabilities to develop new technologies
was directed by the senior manager team’s mental model of the world, which eventually turned
out to be inconsistent with the environmental changes. Polaroid senior management’s belief in a
technology-driven business enabled Polaroid to invest in digital imaging and acquire
technological capabilities in the area. However, its belief in customers’ preferences for a physical
print and the “razor-blade” business model – a model that makes money on consumables (i.e.
films), not on the hardware (i.e. digital camera) – led Polaroid to introduce new products that
might increase the sales of physical films. In other words, managerial cognition facilitated the
exploration for new knowledge and technology but constrained the scope of its search and
utilization of knowledge and technology. As a result, though the Polaroid Corporation succeeded
in having the capabilities to develop new technologies, it failed to capitalize those capabilities.
Also, the fact that managerial cognition lies in individual members of an organization,
and that each of those members may have different mental models of the market and its
direction, can make managerial cognition a source of structural inertia (Kaplan, 2008b).
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Investigating the process of strategy making in the Advanced Technologies Group of a
communication technology manufacturer, Kaplan (2008b) found that technology strategy is a
political outcome of the framing contests among diverse individuals in an organization. Because
each individual in the organization has distinct framings – that is, different beliefs about the
market and solutions to strategic, operational, and technological problems with which the
organization may confront – these individuals engage in a political contest to promote their
framings and interests in the process of strategy making. As a result, the technology strategy
chosen by an organization may reflect more of the power structure, and the framing prevalent in
the organization.
These effects of managerial cognition are claimed to be the source of technological
variation (Kaplan & Tripsas, 2008). Kaplan and Tripsas (2008) argue that organizations
introduce different variations of a technology because they have distinct technological frames.
Technological frame refers to the interpretation of a given technology shared by organizational
members – including how the technology is categorized and evaluated relative to other
technologies (Kaplan & Tripsas, 2008; Orlikowski & Gash, 1994). Kaplan and Tripsas (2008)
view a given technology as an outcome of a series of decisions made by organizational members
in the process of technological development, each of which is influenced by the technological
frame. As this technological frame is affected by knowledge, idiosyncratic experience of
organizations, and the different affiliations of organizations with other actors in the industry,
organizations in the industry tend to have distinct technological frames, which increase the
variations of technologies in the industry. Kaplan and Tripsas (2008) further argue that a
dominant design emerges among these variations of technologies.
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How Do Organizations Adapt to Technological Change? A stream of research based
on a social constructivism perspective tends to focus on intra-organizational dynamics of
organizational members and the social context around them after an organization adopts a new
technology. Treating technology as a concrete object that serves certain functions, research in
this stream examines who in the organization is more likely to use the new technology, how
these individuals might use it, and how the social context – including the relationships between
organizational members – might affect the pattern of use in the organization (Leonardi & Barley,
2010). In particular, these studies regard the use of a new technology as an outcome of the
interaction between the technology and the social context of the organization. As a result,
different organizations might form distinct use patterns of the same new technology (Leonardi &
Barley, 2010).
Leonardi and Barley (2010) reviewed the technology literature and categorized it based
on five different perspectives – perception, interpretation, appropriation, enactment, and
alignment – that are related to three different phases in the process of technology implementation
in organizations – adoption (by individuals), use, and adaptation. Because in this dissertation I
am interested in how experience with prior technologies influences the adoption of a new
technology, in this section I primarily focus on studies based on an alignment perspective, which
examines the phases of adaptation in the implementation process. I also examine studies based
on the interpretation and enactment perspectives to have a better understanding of the use of
technologies.
Technology research based on an alignment perspective has two major questions; first,
how the existing social structure of an organization affects the use of a new technology; second,
how the use of a new technology affects the social structure of an organization (Leonardi &
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Barley, 2010). Edmondson and her colleagues (2001), for instance, focus on the first question
and investigate the factors that lead to a successful implementation of a newly adopted
technology. In the study of the deployment of minimally invasive cardiac surgery (MICS) at 16
hospitals, they found that hospitals where team leaders (i.e. surgeons), climate (i.e. psychological
safety), and relationships (i.e. team stability) were able to promote a collective learning process
were more likely to be successful in fully implementing the new technology.
Meanwhile, Barley (1986, 1990) focused on the second question and examined the
structural change after adopting a new technology. Barley (1986) compared two community
hospitals in Massachusetts and their process of adaptation to new medical imaging devices; the
CT scanners. He found that the role-based occupational structure in both hospitals changed after
the adoption of CT scanners; in both hospitals the authority of radiologists, who used to have
professional dominance, was upset, and technologists, who operated the CT scanners, came to
have more discretion. However, the use of CT scanners resulted in distinct social structures in
each hospital because the existing institutional patterns of interaction between radiologists and
technologists were different in each hospital; in the hospital where radiologists and technologists
had mutually exchanged information, technologists came to have large autonomy over their
routine work; in the hospital where radiologists possessed and directed information, radiologists
and technologists came to share information more, having a more balanced relationship. In a
follow-up study, Barley (1990) focused on the process of structural change in an organization
triggered by a new technology and examined the microsocial dynamics; the change in roles and
social networks. He found that the introduction of new technologies first altered non-relational
elements of the roles of radiologists and technologists. For instance, new technologies
destabilized the bases of knowledge and status among radiologists, which used to be built on age
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and tenure, and granted technologists more autonomy and discretion. These changes in turn
influenced the relations between radiologists and technologists and the social structure of the
organization. On the one hand, older radiologists, whose bases of knowledge and status had been
undermined after the introduction of the new technology, and technologists, who had relatively
less expertise and discretions, formed a bureaucratic department with a social structure that could
increase conflicts and tense relations. On the other hand, younger radiologists and technologists,
who had relatively more knowledge and discretion, formed a more collegial and co-operative
department. These two studies uncovered how critical the role relationships between
organizational members are to understanding change in the social structure in an organization as
a consequence of adopting new technologies. Not only the institutionalized role relationships
conditioned the subsequent change in the social structure (Barley, 1986) but social dynamics
based on role relationships mediated the change (Barley, 1990).
While studies based on an alignment perspective examine the effect of the social
structure in organizations on adaptation to a new technology, studies based on an interpretation
perspective highlights the role of individual interpretation of a new technology on the use of that
technology. For instance, Orlikowski and Gash (1994) found that distinct technological frames of
key organizational groups, which reflect knowledge about a given technology and the underlying
assumptions and expectations that each group might have about the technology, might result in
unexpected patterns of using a new technology. Studying a consulting firm that had adopted a
new groupware system, they found that consultants used the new technology differently from
what was expected by technologists. Technologists expected the new technology to be a group
productivity tool that could improve group collaboration. However, consultants used it as an
individual productivity tool that might improve firm communication. Orlikowski and Gash
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(1994) asserted that such an unexpected outcome resulted from the incongruence of
technological frames between technologists and consultants; technologists did not share their
technological frame on the technology with consultants prior to the distribution of the new
technology, while consultants, who lacked a proper frame to understand the new technology,
interpreted it based on their use of current technologies, such as e-mail and spreadsheets.
Technology research based on an enactment perspective questions how individuals might
shape the pattern of using a new technology and demonstrates how technologies can be socially
constructed. For instance, defining structure as the set of rules and resources instantiated in
recurrent social practice, Orlikowski (2000) claimed that the use of a new technology by
individuals enacted an emergent structure, which in turn might reconstitute the existing structure.
Extending her previous study on the consulting firm (Orlikowski & Gash, 1994), she compared
two consulting firms to see how consultants ended up using the same new groupware system in a
different way. She found that through their recurrent use of the technology consultants in each
firm triggered the emergence of distinct structures because of the difference in interpretations of
the new technology, institutional contexts, and practices. For instance, consultants in the firm
with a competitive culture used the new technology in a limited way because they were
concerned about their status being undermined by a technology that promoted expertise- and
knowledge-sharing. In the firm with a cooperative culture, consultants utilized the technology
enthusiastically because it fostered group collaboration, which was the norm of the firm. As a
result, the new technology came to be an individual productivity tool in the competitive culture
firm, which was different from the intention of the technologists, while it became a group
productivity tool in the cooperative culture firm as the technologists intended.
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HOW DOES EXPERIENCE INFLUENCE ORGANIZATIONAL LEARNING?
Organizational learning refers to a change in organizations’ knowledge as a function of
experience (Argote & Miron-Spektor, 2011; Argote, 2013). Task performance experience, which
may include diverse activities such as search, operations, or interactions with other organizations,
creates two types of knowledge – declarative knowledge (i.e. information) and procedural
knowledge (i.e. know-how) (Argote & Miron-Spektor, 2011; Argote, 2013; Kogut & Zander,
1992). Knowledge in turn influences subsequent experience, such as expanding or limiting the
scope of experience (Argote & Miron-Spektor, 2011; Argote, 2013; Denrell & March, 2001;
March, 1991). Organizational learning may be manifested in the change in cognition of
organizational members, organizational behavior, practice, routine, or performance (Argote &
Miron-Spektor, 2011; Argote, 2013). For this dissertation I review literature related to two types
of organizational learning – learning from direct experience and learning from indirect
experience.
Learning from Direct Experience. Organizations learn from their own experience, and
the accumulation of direct experience might bring about positive change in organizational
performance. For instance, production experience increases productivity in manufacturing
(Argote, Beckman, & Epple, 1990; Argote & Epple, 1990; Dutton & Thomas, 1984; Levitt &
March, 1988). Studying data on shipbuilding, Argote and Epple (1990) found that the unit cost of
producing a ship declined at a decreasing rate as organizations produced larger number of ships
and accumulated production experience. They called this phenomenon a learning curve. While
the learning curve can be found universally, the learning rate varies across industries and
products (Dutton & Thomas, 1984; Levitt & March, 1988). Also, the knowledge acquired
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through the production experience tends not to persist but depreciate rather rapidly (Argote,
Beckman, & Epple, 1990).
Direct experience also increases absorptive capacity, which in turn enables organizations
to identify, assimilate, and commercialize new knowledge (Cohen & Levinthal, 1989; 1990;
1994). Conducting a qualitative study on Hyundai, a Korean automobile manufacturer, Kim
(1998) found that Hyundai had increased its absorptive capacity by assembling cars for nonKorean companies in a semi-knocked-down (SKD) and complete-knocked-down (CKD) basis.
Absorptive capacity acquired through its experience with assembly later became the basis for
Hyundai shifting its learning orientation from imitation to innovation based on its advanced
R&D department. The positive relationship between experience and absorptive capacity not only
exists at the organizational level but also at the intra-organizational level. For instance, Tsai
(2001) examined how accumulated R&D experience of business units affects unit innovation and
performance in two multinational firms. He found that R&D intensity grew the absorptive
capacity of business units, which in turn increased both the number of products that the units
introduced to the market and their profitability.
Organizations can learn from experience accumulated during contact with their external
environment. For instance, performance feedback affects the likelihood that a given organization
engages in a risky organizational change by influencing both its historical and social aspiration
level (Greve, 1998). In the study of 160 U.S. radio stations, Greve (1998) demonstrated that a
given radio station that performed better relative to the mean of all stations or to that of their
historical audience share were less likely to take risks. He argued that the focal radio station was
less motivated to change when it compared its performance with its prior and other radio stations’
performance and viewed its performance as a success. Experience with competition can also
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induce organizational learning and make organizations more competitive, especially when that
experience has been successful (Barnett & McKendrick, 2004). In the face of competitive
pressures from others, organizations may expand their scope of search to overcome the
competition and increase their performance aspiration levels to match their competitors (Barnett
& McKendrick, 2004; Cyert & March, 1963; March, 1991). Using data on hard disk drive
manufacturers, Barnett and McKendrick (2004) found that, when a population of organizations
was exposed to competition, small organizations were likely to become stronger competitors
relative to their large counterparts. However, due to structural inertia that increases with
organizational size (Hannan & Freeman, 1984), large organizations were less likely to be
responsive to the competition than small organizations.
How organizations learn from their direct experience may depend on other dimensions of
experience. For instance, Haunschild and Sullivan (2002) found that heterogeneity of experience
influences organizational learning. Examining data on accidents and incidents of U.S. airlines,
they found that heterogeneity in the causes of accidents and incidents reduced subsequent
accidents and incidents and subsequent pilot errors. They further found that the effect of
experience heterogeneity was larger for specialist organizations than for generalists. They
suggested that the complexity of the generalist organizational form might dampen the effect of
experiential learning. Breadth and depth of experience may also be important. Examining the
context of new product development in the mutual fund industry, Eggers (2012a) found that
firms that covered more diverse product categories and thus had larger breadth of experience
with prior product development were likely to have higher new product quality in the newly
entered market. Also, firms that had developed more products in the new product category and
thus had larger depth of experience with current product development were likely to have higher
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new product quality. However, the breadth of experience with current product development
decreased quality because the breadth of product development constrained organizations from an
efficient use of skilled resources and thus the learning process.
Learning from direct experience, or experiential learning, is primarily based on two
mechanisms – simplification and specialization (Levinthal & March, 1993). First, experiential
learning makes complicated experience simple, minimizes the interactions of diverse causes, and
restricts the effects of experience to spatially and temporally related actions in the environment.
Second, the effects of experiential learning are focused on the parts of the organization that are
related to the experience; the parts that are related to the experience grow greater adaptive
competence relative to other parts that are unrelated to the experience. Because of these two
mechanisms of experiential learning, organizations tend to maintain their existing routines,
reinforce their current direction, and focus on exploitation (Levinthal & March, 1993; March,
1991). Consequently, experiential learning may result in behavior and practice that is distinct
from other learning processes. For instance, Baum, Li, and Usher (2000) found that experiential
learning led nursing home chains in Canada to acquire components that were geographically and
organizationally similar to their current components and to their recent and prior acquisitions.
Vicarious learning led them to imitate the choices of other visible or comparable chains.
The two mechanisms of experiential learning, simplification and specialization, may
cause a number of different types of myopia for organizations, such as superstitious learning or
competency traps (Levinthal & March, 1993; Levitt & March, 1988). For instance, due to
experiential learning, organizations may ignore strategies or competences that may be necessary
for long-term survival. As a result, in the face of environmental change, organizations may stick
to current policies, products, and strategies rather than adapt to the new environment.
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Experiential learning may also induce organizations to overlook distant places and limit them to
local search in solving problems, making organizations vulnerable to failure in the long run.
Experiential learning may mislead organizations, causing them to ignore failures. As a result,
organizations may become overconfident and fall into a competency trap – that is, undermining
the chance of long-time survival by focusing on the exploitation of current competence at the
expense of ignoring the exploration for new possibilities (March, 1991).
Denrell and March (2001) also warned that experiential learning could result in biases.
Based on a simulation of organizational adaptation, they demonstrated how reproducing
successful actions might create biases against risky and novel alternatives. Confronting a
changing environment, organizations tend to adapt to the environment by choosing options that
can reproduce prior success. This tendency leads organizations to undervalue novel options that
have not been tested before and favor exploitation over exploration. Benner and Tushman (2002,
2003) support such concerns; in their empirical study of process management in the photography
and paint industries, they demonstrated how process management, a system that promotes
experiential learning, might encourage exploitative innovation at the expense of exploratory
innovation by leading organizations to focus on short-term performance and utilize existing
knowledge and skill. To have sustainable growth and be prosperous in the long run,
organizations must balance two types of search – exploration that looks for new possibilities and
exploitation that focuses on existing options (March, 1991). Studies on the myopia of
organizational learning imply that experiential learning may threaten organizational survival in
the long run by disrupting the balance between exploration and exploitation.
Learning from Indirect Experience. Organizations may learn from others’ experience
in two ways – vicarious learning and knowledge transfer (Argote & Miron-Spektor, 2011;
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Argote, 2013). Vicarious learning refers to observing others’ behaviors, practices, and routines
and imitating them. Organizations may also learn from others’ knowledge and experience when
the knowledge and experience are transferred to the focal organizations through diverse channels,
such as board interlocks or the movement of professionals between organizations in the field.
Because studies on indirect experience assume the existence of other organizations in the field,
these studies tend to examine organizational learning at the inter-organizational level of analysis.
One of the key questions of studies on indirect experience is; from whom are
organizations likely to learn? Many studies have examined the characteristics of organizations –
both those of the focal organizations and those of the organizations from which focal
organizations choose to learn. For instance, Kraatz (1998) found that organizations tended to
learn from other organizations to which they are directly connected. Using data on American
liberal arts colleges that faced a drastic demand shift, he found that liberal arts colleges were
more likely to imitate other colleges in the same intercollegiate association, because the network
ties promoted communications and information exchange. Further, he found that liberal arts
colleges were more likely to imitate other colleges that had successfully adapted to shifts in
demand, and that were similar to themselves. The performance of the focal liberal arts college
was critical as well; liberal arts colleges that suffered from budget deficits were more likely to
imitate other colleges in the association. Baum and his colleagues (2000), in their study of
nursing home chains’ location choices for their next acquisition, found that organizations were
also more likely to learn vicariously from and imitate high-status competitors.
Researchers of learning have investigated not only the characteristics of organizations but
also of the network ties between organizations. For instance, network ties based on board
interlocks play a critical role in vicarious learning (Haunschild & Beckman, 1998; Haunschild,
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1993; Westphal, Gulati, & Shortell, 1997; Westphal & Zajac, 2001). In a study of board
interlocks of four industries, Haunschild (1993) found that the number of prior mergers and
acquisitions (M&A) completed by firms with which the focal firm had board interlock ties had a
curvilinear positive relationship with the number of M&As that the focal firm completed. She
argued that interlocks came to be the channel that delivered information related to M&As and
triggered imitation. She further found that specific types of M&A – vertical, horizontal, and
conglomerate – were imitated through the interlocks. In a follow-up study, Haunschild and
Beckman (1998) found that network ties based on board interlocks were one of the possible
channels for information to induce vicarious learning and that the effects of interlocks were
reduced when organizations had alternative sources of information, such as boundary spanning
employees or consultants, other network partners, or the business press.
Organizations may also learn vicariously from the experience of other organizations in
the industry, called industry experience (Ingram & Baum, 1997). Studying the change in the
failure rate of the hotel chains, Ingram and Baum (1997) found that it was not only the focal
firm’s own operating experience but also the operating and competitive experience of others in
the industry that reduced the failure rate. That is, as firms in the industry tended to have more
units in their chains and as the industry had larger number of failed chains before, the failure rate
of the focal firms decreased. Focal firms might learn from the industry by observing how other
hotel chains in the industry do their business, hiring employees from others, or identifying the
niche of competitors and positioning itself accordingly. The operating experience of the industry
provides a framework to improve internal efficiency and to understand consumer preference
while the competitive experience provides a model to understand competitors. Further, they
found that the operating experience of the industry before the entry of a focal organization
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decreased the failure rate of the organization, because such experience provided more accurate
information and knowledge that the focal organization could later appropriate.
Another stream of research that focuses on indirect experience investigates knowledge
transfer between actors – including individuals, teams, and organizations. Studies on knowledge
transfer tend to focus on the change in knowledge in actors and be interested in conditions that
promote or restrict knowledge transfer between actors. They examine the characteristics of
network ties, actors, or the whole network structure that might influence the efficiency of
delivering or learning knowledge.
The characteristics of network ties play a crucial role in knowledge transfer. For instance,
Hansen (1999) found that, while both weak and strong ties influenced knowledge transfer among
units in an organization, their effectiveness depended on the characteristic of knowledge that was
being transferred. Studying data on new-product development projects in a large electronics firm,
he found that weak ties were effective in searching for new knowledge but ineffective in
transferring them. Specifically, he found that weak ties between units had a positive influence on
knowledge transfer when the knowledge was highly codified (e.g. fully documented or written at
the time of transfer) and independent (e.g. knowledge is not composed of interdependent
components). On the other hand, strong ties were more efficient in transferring knowledge that
was non-codified and dependent. Transferring non-codified and dependent knowledge required
more time and communication between two units because such knowledge was difficult to
articulate, was acquired only through common experience, and required understanding all the
related knowledge and information to complete the transfer.
The characteristics of actors, such as actors’ capability to learn new knowledge, also
influence knowledge transfer. Szulanski (1996), for instance, found that the characteristics of
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both the source of knowledge and the recipient were important in knowledge transfer. Based on a
survey of how firms internally transferred best practices, he identified three major barriers to
internal knowledge transfer; lack of absorptive capacity of the recipient, ambiguities in
knowledge, and laborious and distant relationships between the source and the recipient of
knowledge. Tsai (2001), who investigated the effect of internal knowledge transfer on business
unit performance and innovativeness, found that the centrality of a business unit in the network
as well as its absorptive capacity was also critical in knowledge transfer. He claimed that the
centrality of a business unit allowed more access to diverse and novel knowledge in
organizations while the absorptive capacity of a business unit enhanced its learning of such
knowledge. This diverse and novel knowledge in turn positively affected the performance and
innovativeness of the business unit. Hargadon and Sutton (1997) stressed the importance of
network position as well – the position of an organization across industries. Investigating the
factors that contributed to the innovativeness of the design firm IDEO, Hargadon and Sutton
(1997) highlighted the role of brokerage. They found that IDEO’s central position across diverse
industries gave it access to various knowledge and ideas, while their internal practices and
routines that promoted interactions among employees enhanced integrating those knowledge and
ideas. They claimed that IDEO gained its innovativeness by playing the role of broker among
distinct industries; IDEO learned knowledge from one industry, repackaged it, and transferred it
to another.
Knowledge might also be transferred through carriers between units and organizations
(Chandler & Hwang, 2015; Hwang & Powell, 2009; Rosenkopf & Almeida, 2013). Investigating
how professional values and practices influenced the character of non-profit organizations,
Hwang and Powell (2009) found that the diffusion of professionalism in non-profit organizations
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was driven by the changing characteristics of managers and staff in the field – for instance, nonprofit organizations hiring more people with professional backgrounds and degrees. In particular,
highlighting the effect of professional training and development for managers and staff, they paid
attention to the role of consultants and trade associations, which tended to organize professional
training, in the spread of professionalism. They claimed that these carriers brought various
practices and managerial know-how based on professionalism and infused such knowledge to
managers and staff in non-profit organizations. Rosenkopf and Almeida (2013) suggest that these
carriers are effective, particularly if the knowledge is new, unique, and distant from the
knowledge retained by the focal actors. They found that semiconductor firms were more likely to
rely on the knowledge of inventors who had come from other firms, when the knowledge needed
for a patent was distant from their own expertise.
While all the studies referenced above have focused on knowledge transfer between
dyads of units or organizations, some studies have investigated the effect of the whole network
on knowledge transfer. For instance, Reagans and McEvily (2003) examined how network
structure might influence knowledge transfer between dyads in an organization. Studying the
informal network in a contract R&D firm, they found that three factors had a positive
relationship with the ease of knowledge transfer – characteristics of the knowledge being
transferred, characteristics of the dyadic ties between individuals in the organization, and the
structure of individual networks. In particular, they found that both greater social cohesion and
network range facilitated knowledge transfer in the organization. In other words, the greater the
density and diversity of the network in which the focal dyads of individuals were embedded, the
easier it was to transfer knowledge between individuals. They gave two different explanations
for these findings. First, dense networks promoted willingness to help others and norms of
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collaboration, both of which in turn enhanced knowledge transfer. Second, diverse networks
increased the communication skills of individuals by exposing them to diverse views and
knowledge.
Though many studies have examined learning processes resulting from direct and indirect
experience, only a few of them have investigated the relationship between direct and indirect
experience, and the boundary conditions that might affect that relationship (Argote, 2013). Some
studies have found that the learning processes based on direct and indirect experience
supplement each other (Argote, 2013; Bresman, 2010). For instance, Bresman (2010) found that,
in the drug licensing departments of six pharmaceutical firms, the positive effect of vicarious
learning on team performance became stronger when experiential learning increased. Other
studies have found that the learning processes based on direct and indirect experience have a
competitive relationship (Argote, 2013; Haas & Hansen, 2005; Schwab, 2007). For instance,
Schwab (2007) found that learning from performance feedback and vicarious learning might
substitute for each other. Using data from U.S. major league baseball teams and the change in
their farm-team (FT) size, he found that major league baseball teams increased their FT size
when team performance increased, and when their FT size was below the average FT size of the
industry. However, the effect of performance feedback on the subsequent FT size was smaller
when their FT size was below the average. This implies that the effect of learning based on
performance feedback became smaller when vicarious learning was strong. He gave three
explanations for this substitution effect. First, the information acquired by each learning process
might be redundant. Second, organizations might choose information from one type of learning
over another to curtail the cost of learning. Third, organizations might prefer information from
one type of learning to that from another. He further found that performance-feedback learning
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triggered superstitious learning, inducing changes in FT size without giving enough time to
assess prior effects. Baum and Dahlin (2007), in the meantime, claimed that organizations chose
which learning process to rely on based on their performance level relative to their aspiration
level. In a study of U.S. Class 1 Freight railroads’ accident costs, they found that, as the accident
costs get closer to the aspiration level, railroads were more likely to learn from their own
operational and accident experience. However, as the accident costs deviated more from their
aspiration level, they were more likely to learn from other railroads’ experience.

RESEARCH ON CULTURAL INDUSTRIES AND THE MUSIC INDUSTRY
Cultural industries are the economic sectors that mediate the flow of cultural goods
between producers and consumers (Hirsch, 1972; Lampel, Lant, & Shamsie, 2000). Herein
cultural goods refer to “nonmaterial” goods directed at a public of consumers, for whom they
generally serve an esthetic or expressive rather than a utilitarian function (Hirsch, 1972), such
as music, movies, and television (Lampel, et al., 2000). Cultural industries are characterized as
ambiguous and dynamic partly because organizations have to deal with cultural goods whose
value is derived from subjective experience, perception, and emotion. As a result, cultural
industries face unique challenges that engender distinct organizational forms (Hirsh, 1972;
Hirsch, 2000; Lampel, et al. 2000) and require different managerial acumen, such as intuition
and taste, to be successful (Lampel, et al. 2000).
In this section, I first examine studies of cultural industries based on five key problems
that influence the action of organizations (Lampel, et al., 2000); 1) how to balance artistic values
and mass entertainment, 2) how to balance product differentiation and market innovation, 3)
whether the market is created by the needs of consumers or by the creativity of producers, 4)
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how to balance the production structure between vertical integration and flexible specialization,
and 5) whether cultural goods are created by individual inspiration or by the creative system.
Then I outline the history of the music recording industry by illustrating how organizations in the
recording industry coped with these five problems.
Organizations in Cultural Industries. Organizations in cultural industries face unique
challenges. Because these organizations mediate the flow of cultural goods between producers
and consumers, whose motivations are not necessarily the same and may even be conflicting,
they need to balance the imperatives from each (Hirsch, 1972; Lampel, et al. 2000). For instance,
cultural producers tend to be driven by artistic aspiration and passion, while consumers are
composed of individuals with distinct tastes that may change over time (Hirsch, 1972; Lampel, et
al. 2000). If the imperatives from each are aligned and consumers appreciate the artistic
aspiration of producers, organizations may only need to focus on enhancing their efficiency in
mediating the flow of cultural goods. However, if the imperatives are conflicting, organizations
in cultural industries may need to reconcile the opposing imperatives or follow the demands of
one party over another. As a result, the behaviors and practices of organizations in cultural
industries are heavily influenced by the relationship between the imperatives from producers and
consumers. Lampel and his colleagues (2000) identified five possible sets of opposing
requirements that organizations may confront in cultural industries.
The first set of opposing imperatives is the set of artistic values and entertainment values
of cultural goods. Although cultural goods are individual and collective expressions of ideas and
aspirations, they also need entertainment value to attract a general audience and sustain the
production system (Lampel, et al., 2000). One stream of research has examined how the
relationship between artistic and entertainment values might affect organizational properties. For
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instance, studying the 1996 musicians’ strike at the Atlanta Symphony Orchestra, Glynn (2000)
found that the contest between artistic and entertainment values shaped the core competency of
the orchestra after a strike in the Atlanta Symphony Orchestra. Two groups, musicians and
administrators, had different ideas on the identity of the orchestra. Musicians supported artistic
excellence as their identity whereas administrators supported economic utility. These different
ideas on identity diverted each group’s understanding of the core competency of the orchestra.
Musicians endorsed strategies that could increase resources related to artistry – for instance,
expanding the size of the orchestra. Administrators supported strategies that might enhance
economic performance – for instance, reducing costs. Through the strike of musicians against the
administrators and their idea of economic utility, the orchestra reached a balance in the identity
and the definition of the core competency between these two ideals. Dowd and Blyler (2002)
found that efforts of the music industry to reach mass-market audiences constrained the success
of black performers. They found that, in spite of some successes of black performers in the music
industry between 1940 and 1990, black performers were discriminated against relative to white
performers, especially when there was strong pressure from the market – for instance, when the
industry suffered from a recession or when the mass-market oriented network radio dominated
the industry. Because it was a period when black performers were regarded as less legitimate in
society, Dowd and Blyler (2002) argued, the music industry had to conform to the pressure from
the mass-market.
Organizations may also need to face the opposing imperatives of product differentiation
and market innovation (Lampel, et al., 2000). Competition in cultural industries is shaped by
both novelty and familiarity; consumers expect cultural goods to be novel and different from
previous ones, but they also want them to be accessible and understandable. A stream of research
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on cultural industries examined the diverse implications of this tension for organizations. For
instance, Phillips (2011) found that novel cultural goods in the music industry were more likely
to be accepted when the goods were from a source disconnected from others. Using data on U.S.
Midwest jazz recordings from 1920 to 1929, he investigated the relationship between the
innovativeness of jazz recordings and the network position of the source musicians. He first
found that the disconnectedness of a city from the network of musicians had a positive
relationship with the number of recordings that were re-recorded. He explained that audiences
highly valued novel, foreign, and exotic cultural goods, which were more likely to be produced
at the disconnected position. He further found that difficult-to-categorize recordings, which were
regarded as novel, were more likely to be re-recorded by musicians if the recordings were from
cities that are highly disconnected from the network of musicians. When disconnected producers
created the goods, audiences were more likely to appreciate the novelty of cultural goods.
However, when more central producers created novel cultural goods, audiences were more likely
to regard them as inconsistent with norms and devalue them. This study demonstrates that
organizations might face different imperatives depending on their social positions in a field.
The third set of opposing imperatives is related to the question of who shapes cultural
industries, consumers or producers (Lampel, et al., 2000). On the one hand, some studies have
found that changing demands and expressions of consumers form cultural industries. For
instance, Peterson and Berger (1975) found that the music industry had gone through a cycle of
concentration and competition, interacting with the demands of audiences. From the 1940s till
mid-1950s, the music industry was a concentrated market where a few companies vertically
integrated the key production processes and focused on serving the mass market with
homogeneous products. However, as new genres of music were introduced and the market not
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served by the major companies grew, smaller companies that specialized in niche markets with
new genres were able to emerge and increase competition in the industry. The growing
competition in the industry led to a wave of M&As and a second period of concentration with a
few conglomerates that pursued a diversification strategy. Other studies have found that the
imagination and creativity of producers shape cultural industries. Jensen (2010), for example,
investigated how organizations created a new market category in the Danish film industry by
manipulating existing market categories. He found that, after the legalization of pornography,
filmmakers were able to create new market categories, such as erotic, Bedside, and Zodiac films,
by integrating legitimate categories such as comedy with the key elements of pornography like
full nudity. These new market categories in turn helped legitimize pornography and brought
about huge financial success. These studies demonstrate that organizations in cultural industries
must juggle the two competing forces from consumers and producers to survive a changing
environment.
Fourth, organizations in cultural industries may balance the gains achieved from vertical
integration that ensures an efficient flow of cultural goods between producers and consumers at
the expense of creativity and the gains from flexible specialization of producers that promotes
creativity at the expense of efficiency (Lampel, et al., 2000). Studies on production systems in
the music industry investigated these opposing imperatives. For instance, Lopes (1992) found
that the mix of vertical integration and flexible specialization drove innovation and diversity in
the music industry. Lopes (1992) found that major companies in the music industry, confronting
continual emergence of new music genres since the 1960s, adopted an open production system.
They had a vertically integrated production system for a few key music genres but established a
flexible, collaborative production network with other companies and freelancing producers for
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newly emerging genres. This open system production allowed major companies in the music
industry to achieve economies of scale for the key music genres while successfully coping with
new genres that were highly uncertain but might become the next new market. As a result, major
companies had been able to drive innovation and diversity in the music industry.
Lastly, organizations in cultural industries may deliver creative cultural goods to
consumers by relying on individual inspirations or by building creative systems (Lampel, et al.,
2000). For instance, Bechky (2006) found that film sets, a type of temporary organization, were
maintained as creative systems by both institutionalized role structures and the negotiation of
roles on specific sets. Diverse institutions in the film industry, such as long-standing convention
and union rules, led film sets to have generalized role structures, while various types of role
enactments, such as thanking, admonishing, and joking, enabled film crews to coordinate their
roles on specific sets. Temporary organizations were able to operate through these two
mechanisms. Other studies examined how organizations or individuals manage diverse talent to
establish a creative system. For instance, Lingo and O’Mahony (2010) found that producers in
the Nashville country music industry utilized their brokerage role to manage musical talent and
record an album. They found that producers were required to use both tertius gaudens –
extracting advantage by separating two parties (Burt, 1992) – and tertius iungens – getting
benefits by connecting two parties and fostering creativity (Obstfeld, 2005) – as their strategies.
In the next section, I examine the history of the music recording industry. In particular, I
investigate how the collaborative production networks in the music recording industry developed
over time.
Production Structure of the Music Recording Industry. Cultural goods are an
outcome of cooperative production networks, where diverse actors who specialize in distinct
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functions participate (Becker, 1982). The music recording industry is not an exception. Diverse
actors, such as songwriters, artists, producers, music labels, and retail channels, construct
production networks and collaborate with each other to create and release an album to the
market. These cooperative production networks in the record industry emerged over time,
developing unique characteristics.
Until mid-1950s, the music recording industry in the U.S. was characterized by
oligopolistic concentration, with the market share of the top 4 major music labels being over
75% between 1948 and 1955 (Peterson & Berger, 1975). Most record labels in this period had
centralized production systems (Dowd, 2004a,b; Lopes, 1992; Peterson & Berger, 1975;
Peterson, 1990). They had separate departments for songwriters, artists, producers, engineers and
technicians, and A&R1, and directly controlled most of the process for releasing a record
(Peterson, 1990). In particular, major record labels dominated the industry through a vertical
integration of the three key processes to release an album – artistic factor, merchandising, and
distribution (Peterson & Berger, 1975). Major record labels had exclusive relationships with
artistic talent, such as songwriters and artists. By affiliating with major radio and movie firms,
which were the merchandising channels of the music industry, they reduced competitive pressure
in the merchandising. And they monopolized distribution channels, such as wholesale
dealerships and warehouses.
However, the music industry went through a dramatic change over the decades of 1950s
and 1960s. Diverse new music genres emerged, new music labels that specialized in those music
genres were established, and European major labels entered the U.S. market (Dowd, 2004a;

A&R (Artist & Repertoire) refers to acquiring rights from artists to market the copies of their master recordings.
A personnel who takes charge of A&R typically looks for potential artists, signs an exclusive contract with them,
and makes artists perform for a master recording. Or the personnel may acquire a right of a master recorded by other
music labels (Hull, 2004).
1
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Peterson, 1990; Peterson & Berger, 1975; Tschmuck, 2006). As a result of these changes, the
music recording industry became fragmented. For instance, the market share of top 4 major
labels in the weekly top ten list fell from 89 percent in 1949 to 25 percent in 1962, while the
number of labels with only one song in the top ten list increased from 3 to 21 in the same period
(Peterson & Berger, 1975).
After the 1950s, various new genres, including rock & roll and rhythm & blues (R&B),
continued to emerge in the record industry and drove innovation in artistic styles of records
(Dowd, 2004a; Lopes, 1992; Peterson, 1990; Tschmuck, 2006). However, major labels, which
had built a vertically integrated but bureaucratically controlled structure and relied on
conservative mass markets, were unable to adapt to this new environment. As a result, they lost
control of the music industry.
The rise of small, independent music labels was notable during this period. Hundreds of
them entered the market (Tschmuck, 2006), and most artists in the industry released records with
these labels (Peterson & Berger, 1975). Three factors related to technological change triggered
the emergence of independent labels. First, a new recording technology based on electromagnetic
tape, which reduced recording costs by making record studios unnecessary, enabled independent
labels to become established (Tschmuck, 2006). Second, the development of the 45 rpm
(rotation-per-minute) vinyl record created a favorable environment for new independent labels,
because its better sound quality and durability allowed independent labels to create an
independent national distribution system with lower costs, making major labels’ complex
distribution networks unnecessary (Peterson, 1990; Tschmuck, 2006). Third, the rise of
independent radio stations provided alternative merchandising channels for independent labels
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and enabled them to compete with major labels (Leblebici, et al., 1991; Peterson, 1990; Peterson
& Berger, 1975).
Though these changes in the industry reduced the power of U.S. major labels, the decline
of major labels’ market share was not permanent. For instance, the concentration ratio of the top
4 firms in the music industry had grown since 1963 and reached 83% in 1985 (Lopes, 1992).
Major labels were able to regain their dominant position in the music industry by altering their
centralized production system to a more flexible production system that could cope with diverse
music genres (Dowd, 2004a; Lampel, et al., 2000; Lopes, 1992). First, they maintained the
centralized production system to achieve economies of scale for the mainstream genre markets,
such as pop, where the existing demand was large enough, integrating some artistic elements of
new genres to drive innovation in those markets. For instance, rather than adopting rock & roll in
its original form, they introduced a domesticated version of rock & roll, called “Brill building
Pop,” which led to reposition Elvis Presley as a mainstream pop musician and establish a number
of teen artists, such as Paul Anka and Neil Sedaka (Tschmuck, 2006). Second, they established
subsidiary labels to diversify their portfolio of music genres and expanded into growing genres
(Dowd, 2004a). For instance, Decca established the Coral in 1949 and Columbia launched Epic,
both of which included rhythm & blues recordings (Dowd, 2004a). Third, because the success of
the labels, in large part, depended on whether or not they signed contracts with individual
musicians or bands that appealed to a wide range of audiences, they acquired smaller, yet more
successful, independent labels or employed independent producers to compensate for their
insufficient knowledge of emerging genres (Dowd, 2004a; Lopes, 1992; Tschmuck, 2006).
Finally, they established distribution agreements with a number of small independent labels
(Lopes, 1992). This production system that combined both centralized and network-based
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production was called open production system, and today has come to be the prevalent practice
in the music recording industry (Dowd, 2004a; Lopes, 1992).
In the following chapter, I use two learning mechanisms, learning from direct and
indirect experience, to develop testable hypotheses about the relationship between experience
with problems while using prior technologies and the adoption of new technologies.
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CHAPTER THREE
THEORY DEVELOPMENT AND HYPOTHESES
The purpose of this dissertation is to propose a general model that explains the adoption
pattern of new technologies by organizations in an industry. The adoption of new technologies
by organizations is influenced by three major factors; characteristics of technologies,
characteristics of organizations, and characteristics of the environment in which organizations
are embedded (Wejnert, 2002). However, the prior technology literature rarely examines the
effects of these three factors together. For instance, one stream of research focused on the
relationship between the characteristics of technologies and the characteristics of organizations
(Anderson & Tushman, 1990; Henderson & Clark, 1990; Tushman & Anderson, 1986). Another
stream of research scrutinized the effects of the characteristics of organizations, and relationships
with other organizations, on the adoption of new technologies. This dissertation takes into
account all three factors to examine the adoption of new technologies by organizations in an
industry.
I develop theory and hypotheses that predict the adoption pattern of new technologies by
organizations drawing on three streams of research – organizational learning theory, the social
network perspective, and the technological change literature. This chapter is composed of two
sections. In the first section, I hypothesize how focal firms’ direct and indirect experiences with
problems while using prior technologies promote the adoption of a new technology. I argue that
organizations that experience problems with prior technologies, both directly and indirectly, are
more likely to adopt a new technology – specifically, a technology that covers the same task or
group of tasks in the current operation as prior technologies – in an effort to solve those
problems. Further, I compare two different technologies in the music recording industry, the CD
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and the MP3, highlighting the relationship between the characteristics of organizations and those
of technologies. I argue that the effects of direct and indirect experiences on the likelihood of
adopting a new technology will be stronger for technologies developed within the industry. In
the second section, I look into how decisions of adopting new technologies are affected by cooperative production networks, which have been formed through the process of incorporating
prior technologies into organizations’ operation (Barley, 1986, 1990). Specifically, I hypothesize
how the production networks affect the adoption of a new technology in the industry, and how
experiencing problems with prior technologies, acquired both directly and indirectly, shapes the
structure of those production networks. To assist the reader, a conceptual model is included in
Figure 1 and a summary of hypotheses in Table 1.

Experience with Problems while Using Prior Technologies and Technology Adoption
New technologies are continuously introduced into an industry. Organizations may look
for and acquire new technologies, either through internal development or organizational search,
to solve their existing problems and improve their performance (Kaplan & Tripsas, 2008;
Tushman & Anderson, 1986). Other actors in the broader field, such as consumers or regulatory
bodies, may also learn about new technologies from other industries, bringing those technologies
into the field. Consequently, as long as they remain members of the industry organizations are
constantly exposed to situations where they have to make decisions on whether to adopt new
technologies.
New technologies can bring various advantages to organizations. New technologies, for
instance, may increase organizations’ performance by making their current operations more
efficient, or by completely altering how organizations operate (Anderson & Tushman, 1990;
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Tushman & Anderson, 1986). New technologies may also create new markets, where
organizations can introduce new product offerings based on those technologies (Eggers, 2012b,
2014). Organizations that recognize such advantages, or can potentially benefit from them, are
likely to adopt those technologies (Eggers, 2012b, 2014; Tushman & Anderson, 1986).
However, organizations can experience problems in addition to the gains that new
technologies provide. For instance, technologies may not perform as well as expected.
Technologies may become obsolete much sooner than expected, or have other competing
technologies become the dominant design. Technologies may even generate unforeseen
problems for different processes in the operations. Organizational learning theory suggests that
experiencing problems with technologies is likely to be an important factor in organizations’
adoption of the next new technologies because the organizations may try those new technologies
as potential solutions to the problems they experienced (Argote, 2013; Cohen & Levinthal, 1990;
Levitt & March, 1988). In this dissertation I specifically focus on a single kind of problem
induced by technologies – a problem that was unexpected at the time of the adoption of a focal
technology but emerges in operational processes seemingly unrelated to the technology.
When confronted by a problem that is induced by prior technologies but emerges in a
separate and distant process from where those technologies are used, organizations start
searching for possible solutions (Cyert & March, 1963; Huber, 1991; Levitt & March, 1988).
Because problemistic search is simple-minded, organizations are unlikely to understand the
causality between the problem they experience and the prior technologies, starting their search
from the vicinity of the process where the problem happens. After examining a pool of
alternatives and comparing alternative solutions based on a heuristic assessment of costs,
benefits, and probabilities, organizations may find some solutions in the vicinity of the affected
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process. However, if those solutions fail to achieve their goal and organizations continue to
experience the same problem, organizations are likely to carefully process their problems and
adjust their behaviors, such as by expanding their scope of search so as not to replicate the failure
(Argote, 2013; Chuang & Baum, 2003; Cyert & March, 1963; Haunschild & Sullivan, 2002;
Levitt & March, 1988; Sitkin, 1992). Because problemistic search is motivated by problems, it
continues until organizations find satisficing solutions. In the process, organizations are likely to
learn that the problem has been induced by the technology.
As organizations experience more problems while using prior technologies, organizations
are more likely to recognize the potential of new technologies as a solution for their problems.
Greater experience with problems leads organizations to search for solutions in a more flexible
way, making organizations look into their vulnerable areas (Cyert & March, 1963). For instance,
organizations, which have continuously experienced a certain problem, may adopt a new
technology to solve the problem by rearranging their operations – even at the expense of less
important processes. Experience acquired while using prior technologies can also shape
organizations’ knowledge of those technologies, which increases their capability of identifying
the opportunities to solve existing problems using new technologies (Cohen & Levinthal, 1990;
Lane, et al., 2006; Zahra & George, 2002). In particular, when a new technology shares some
commonalities with prior technologies, such as having similar mechanisms or practical
application in organizations, experience accumulated from using prior technologies can help
organizations recognize the opportunities posed by the new technology (Gregoire, et al., 2010).
Historically, technological change in the music recording industry, which includes both
recording and media technologies, has had a crucial impact on the operation and the growth of
the industry. For instance, the introduction of the phonograph in the late 19th century altered a
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music-sheet- and concert-based industry to become a record-based industry (Tschmuck, 2006).
Later, the introduction of magnetic tape as a recording technology and vinyl as a media
technology reduced the cost of recording and distributing music and enabled the rise of
independent labels, which in turn drove artistic innovation in the 1950s and 1960s through the
introduction of new music genres (Peterson, 1990; Tschmuck, 2006). New media technologies
have been one of the key factors that drove the growth of the music recording industry;
introducing new media technologies expanded the market for record labels, as many consumers
possessed a given record in multiple formats. For instance, the introduction of CD technology in
1982 stimulated the record industry to grow from $7.5B in 1990 to a $14.3B industry at its peak
in 2000 (Hull, 2004).
However, new media technologies also revealed underlying risks and posed large threats
to the record industry. One of the most crucial problems that record labels experienced related to
media technologies was music piracy. Music piracy refers to copying and distributing a record
without consent of the copyright holder(s), and it is usually committed by counterfeiters2 and
bootleggers3, who are likely to make illegal copies to sell those copies to consumers, or
individual consumers, who are likely to share with each other. Some media technologies made it
possible for people to make copies of records and distribute them, which created a music piracy
problem for the industry. For instance, the use of 8-track and cassette tapes, both versions of
magnetic tape technologies, enabled private recording; the volume of pirated tapes sold in 1971
was estimated at 100M units per year (Hull, 2004). Music piracy is problematic for record labels
because it reduces the value of music and, in turn, the copyrights that record labels hold. When
2

Counterfeit recordings refer to a form of record piracy in which the record packaging as well as the record is
duplicated (Hull, 2004). As a result, counterfeit recordings do not only sound like but also look like the legitimate
official records released by record labels.
3
Bootleg recordings refer to records not authorized by artists’ record labels (Hull, 2004). For instance, bootleggers
may record artists’ performance at their concerts without any authorization and sell those records to the public.
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counterfeiters and bootleggers sell pirated records and consumers share records through private
recording, the sales of records decline along with the profit from their copyrights. In that respect,
music piracy, which emerged as a consequence of the introduction of new media technologies
meant to enhance the distribution of records, was a problem for record labels’ profitability.
Many record labels blamed music piracy for a sales decline that occurred in the record
industry in the 1970s and the subsequent stagnant growth in the 1980s (Tschmuck, 2006). It is
unclear whether music piracy was a direct or indirect factor in reducing record sales during that
time period (Tschmuck, 2006). However, regardless of the actual causality, record labels have
long regarded music piracy as a serious problem created by the adoption of new media
technologies and have looked for various possible solutions – legal, operational, and
technological solutions (Knopper, 2009). For example, some labels launched information
campaigns like ‘Home taping is killing music – and it’s illegal’ during the 1980s (Wikström,
2009). Other labels relied on the legal system, indicting the “pirates” for criminal copyright
infringement, including both organizations that were categorized as counterfeiters and
bootleggers and individuals who made private recordings at home, (Hull, 2004). Some labels
even lobbied against the government to establish a new law that introduced a levy to compensate
copyright owners’ loss from illegal use of the cassette tape technology (Wikström, 2009).
New media technologies are one solution to the problems associated with music piracy
for three reasons. First, new media technologies can provide additional sources of revenue by
allowing labels to utilize their copyrights and re-release existing records in a new format,
partially compensating their loss in sales due to music piracy. Second, new media technologies
can provide record labels an opportunity to increase profits. For instance, record labels can
increase the return of a record by putting a higher price on the record in the new format. Record
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labels can also renegotiate with their artists the terms of royalties received by each record sale
(Knopper, 2009). Because different media technologies represent separate releases of records,
record labels tend to have distinct contract terms of royalties for each media technology. In sum,
new media technologies can provide an opportunity for record labels to rearrange their market
relationships in the production networks, increasing their profits. Lastly, new media technologies
can enable record labels to differentiate their product portfolio from that of counterfeiters and
bootleggers (Knopper, 2009). Because of the switching costs to adopt new media technologies,
such as investments to establish new manufacturing facilities, counterfeiters and bootleggers are
unable to readily adopt new technologies. This allows record labels a new market that is
protected from the counterfeiters and bootleggers and provides an opportunity to reduce the
problem of music piracy.
I argue that the more music piracy problem organizations directly experience with while
using prior technologies, the more likely they are to adopt a new technology. As record labels
accumulate experience with music piracy while using prior media technologies, they are likely to
search for ways to address the problem, beginning with measures that directly touch on the
problem (Cyert & March, 1963; Huber, 1991; Levitt & March, 1988). For instance, record labels
may launch a campaign informing consumers how music piracy harms the industry in an attempt
to dissuade individual consumers from committing piracy, or record labels may use legal
measures to regulate counterfeiters and bootleggers. If the problem persists, record labels are
likely to expand the scope of their search, through which they understand that music piracy
problem has been induced by prior media technologies. Those record labels then are more likely
to recognize the opportunities to solve music piracy with the new technology (Cohen &
Levinthal, 1990; Gregoire, et al., 2010; Lane, et al., 2006; Zahra & George, 2002), such that they
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can increase their profits to compensate for the losses from piracy, and buffer themselves from
the competition with counterfeiters and bootleggers (Knopper, 2009). As a result, they become
willing to try the new media technology as a solution to music piracy (Cyert & March, 1963).
Thus, I argue,

Hypothesis 1. Greater direct experience with music piracy will increase a record label’s
likelihood of adopting a new technology.

Organizations learn not only from their direct experience but also from indirect
experience (Argote, 2013; Baum, et al., 2000; Haunschild & Miner, 1997; Kraatz, 1998).
Organizations may learn by observing others’ experience and imitating or avoiding others’
behaviors, policies, or practices (Baum, et al., 2000; Chuang & Baum, 2003; Haunschild &
Miner, 1997). For instance, organizations were likely to use investment banks for their
acquisitions as such practices became more common in the industry, were chosen by large
organizations in the industry, and had salient impact on other organizations’ performance
(Haunschild & Miner, 1997). Facing a new practice whose effect is full of uncertainty,
organizations use other organizations’ experience to judge its technical value; the frequency of
its use, the traits of its users, and the saliency of its impact all become proxies for measuring the
value of the new practice. In addition, by observing others’ experience, organizations can learn a
range of strategies, practices, and technologies, which they can utilize in their subsequent
decision-making (Chuang & Baum, 2003; Schwab, 2007). Organizations may also learn from
others’ experience through their network ties with other organizations, or through individuals
and other actors that work with both the focal organizations and others, bridge between those
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two, and transfer others’ experience to the focal organizations (Ahuja, 2000; Chandler & Hwang,
2015; Hwang & Powell, 2009; Kraatz & Moore, 2002; Powell, et al., 1996; Rosenkopf &
Almeida, 2003). For instance, semiconductor manufacturers were more likely to draw on distant
knowledge to use in their patents when they hired inventors from other organizations (Rosenkopf
& Almeida, 2003). The knowledge that those inventors transferred to the focal organization
enabled the focal organization to explore distant knowledge and overcome its technological
constraints. Organizational learning through the carriers that migrate between organizations is
effective, because these carriers can deliver detailed information, experience, and knowledge,
such as the intentions behind the behaviors and outcomes that organizations observe (Kraatz &
Moore, 2002).
I argue that greater indirect experience of focal record labels with music piracy while
using prior technologies – that is, problems with which other labels have experienced while
using prior technologies – increases the likelihood of adopting a new technology. Learning about
other labels’ experience with music piracy problem triggers focal labels’ search for solutions, in
much the same way their direct experience does (Haunschild & Miner, 1997; Hwang & Powell,
2009; Kraatz & Moore, 2002). As other labels experience more problems and the focal labels
learn more about that, the focal labels are likely to expand their search for solutions and
understand that music piracy problem has been induced by prior media technologies (Argote,
2013; Cyert & March, 1963). As a result, when a new media technology is introduced, those
labels are more likely to recognize it as an opportunity to solve the music piracy problem and be
willing to adjust their current operations to adopt the technology (Cohen & Levinthal, 1990;
Cyert & March, 1963; Gregoire, et al., 2010; Lane, et al., 2006; Zahra & George, 2002). Thus, I
hypothesize,

74

Hypothesis 2. Greater indirect experience with music piracy will increase a record
label’s likelihood of adopting a new technology.

Focal labels’ learning from greater indirect experience with music piracy could also
strengthen the effect of learning from direct experience on the likelihood of adopting a new
technology. Learning from indirect experience can have a supplemental interaction with learning
from direct experience for two reasons (Schwab, 2007). First, when record labels receive
information from others on the music piracy problem and prior technologies that is consistent
with their own, it is likely to confirm the urgency of the problem induced by using prior
technologies and increase their confidence about their direct experience and speed up the
problemistic search triggered by the experience. Second, indirect experience increases an
organization’s capability for identifying the opportunity to solve the problem with the new
technology, because organizations use indirect experience, as well as direct experience, to make
sense of what the new technology can do (Cohen & Levinthal, 1990; Lane, et al., 2006; Zahra &
George, 2002). Thus, I hypothesize,

Hypothesis 3. Greater indirect experience with music piracy will strengthen the positive
effect of direct experience with music piracy on a record label’s likelihood of adopting a
new technology.

The Effect of the Characteristics of a New Technology on Technology Adoption
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Many studies on technological change suggest that the characteristics of new
technologies are likely to affect the adoption of those technologies by organizations (Anderson &
Tushman, 1990; Christensen & Bower, 1996; Henderson & Clark, 1990; Tushman & Anderson,
1986). These characteristics are not only determined by their inherent nature, such as what
technologies can do and how they are constructed, but also by the context, such as whom
technologies have served or how organizations have operated. For instance, focusing on how
technologies are constructed, Henderson and Clark (1990) found that new technologies whose
components are assembled based on the same design principle as prior technologies are favored
by incumbent organizations while new technologies whose components are assembled based on
a new design principle are favored by new entrants. Christensen and Bower (1996) found that
incumbent organizations are less likely to embrace new technologies that serve new customers at
the expense of the current customer-base.
In this dissertation, I focus on the locus of technological change as the characteristic of a
new technology – whether the technological change triggered by the introduction of a new
technology is driven by the supply-side or the demand-side (Tripsas, 2008). The supply-side
technological change refers to the introduction of a new technology developed or imported by
organizations within a focal industry, while the demand-side technological change refers to the
introduction of a new technology developed outside of the focal industry but introduced by other
actors in the industry, such as customers. The locus of technological change influences the
effects of both direct and indirect experience with problems while using prior technologies on the
adoption of a new technology, such that the positive effects of both experiences on the adoption
are stronger for a supply-driven technological change than a demand-driven technological
change. Note that I assume that, whether new technologies trigger technological change driven
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by the supply-side or the demand side, those technologies can be a solution to the problems that
organizations have experienced while using prior technologies.
New technologies that drive the supply-driven technological change have two distinctive
characteristics relative to the technologies that drive the demand-driven change. First, new
technologies that drive the supply-driven change are likely to be built on prior technologies used
in the industry, being consistent with the existing technology trajectory – that is, sharing design
principles or key characteristics with prior technologies. They are likely to be an outcome of a
number of technical decisions made by organizations in the development process, which are
based on how organizations interpret and understand the nature, purpose, and problem of prior
technologies (Kaplan & Tripsas, 2008; Orlikowski & Gash, 1994). New technologies that drive
demand-driven technological change, on the other hand, are less likely to be consistent with the
technology trajectory of the focal industry, because they are the outcome of other industries that
have distinct history and understanding of technologies, not being controlled by the focal
industry (Tripsas, 2008). Second, new technologies that drive supply-driven technological
change are more likely to reflect the needs shared by organizations in an industry. Organizations
that are exposed to similar environmental conditions are likely to share experience, knowledge,
and problems with each other (Argote, 2013; Argote & Miron-Spektor, 2011). Thus, new
technologies developed by an organization to address its needs or internal problems may also
reflect the needs of other organizations in the same industry (Kaplan & Tripsas, 2008;
Orlikowski & Gash, 1994).
Because of those two characteristics, new technologies triggering a supply-driven
technological change may become a more recognizable solution for organizations in a focal
industry than those triggering a demand-driven change. As new technologies triggering a supply-
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driven technological change are related to prior technologies that have been used in the focal
industry, organizations can understand their nature, mechanism, and effect better than the
technologies triggering a demand-driven change, which might be unrelated to those prior
technologies, and recognize the opportunities to solve the problem with new technologies
(Cohen & Levinthal, 1990; Gregoire, et al., 2010). In addition, because they are likely to reflect
needs and problems that organizations in the focal industry share (Argote, 2013; Argote &
Miron-Spektor, 2011), new technologies that induce a supply-driven technological change may
even directly solve the problems that organizations have experienced while using prior
technologies. Focal organizations’ greater direct and indirect experience with problems while
using prior technologies trigger their problemistic search, and those organizations are more likely
to recognize opportunities underlying new technologies that can be a possible solution and be
willing to adopt the technologies (Cyert & March, 1963). In consequence, organizations that
have experienced problems while using prior technologies are more likely to adopt a new
technology that induces a supply-driven technological change than that which induces a demanddriven change.
The locus of technological change may also exert an institutional pressure. New
technologies that drive a supply-side technological change are likely to have less uncertainty for
organizations in a focal industry relative to new technologies that drive a demand-side change.
As a result, industry members, whether they are individuals or organizations, may recognize the
former new technologies as a legitimate solution to their shared problems more easily than the
latter technologies. Because of the greater legitimacy associated with a new technology that
triggers a supply-driven technological change, organizations that experience more problems
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while using prior technologies may become more willing to adopt that new technology as a
solution than a technology that triggers a demand-driven change (DiMaggio & Powell, 1983).
The two new media technologies that I study here, the CD and the MP3, fundamentally
changed the music recording industry. The CD is a media technology that digitally records
music, which is then read by a laser (Tschmuck, 2006). It was first introduced in 1982 to the
record industry by a joint venture between two electronics companies, Phillips and Sony, which
were affiliated with Polygram and CBS respectively (Knopper, 2009; Tschmuck, 2006). The CD
had three technological benefits for the music recording industry (Knopper, 2009; Tschmuck,
2006). First, it had a much better sound quality than prior technologies because it did not have
record noise in the background. Second, it was more durable than previous technologies. Unlike
with vinyl records, the information contained on CDs was not damaged or lost due to a scratch.
Lastly, as a result of better durability, it was more portable and expected to reduce loss during
the record distribution process. After the CD was introduced in early 1980s, the music recording
industry recovered from its recession and went through a period of explosive growth for the next
decade. According to data from the Recording Industry Association of America (RIAA), U.S.
record sales increased from $3.6B in 1982 to $12.3B in 1995.
The CD is an example of a new technology that drove a supply-side technological
change. It was developed by two firms that were affiliated with record labels, Phillips and Sony
(Tschmuck, 2006), and their activity helped record labels better understand the new media
technology. Researchers at Phillips and Sony met record label executives through their own
affiliated labels, provided information on the CD to those executives, and pushed the executives
to adopt CD technology (Knopper, 2009). Also, the CD reflects the internal needs of record
labels in the recording industry (Argote, 2013; Argote & Miron-Spektor, 2011); for instance,
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labels had looked for a media technology that had better sound quality than cassette tapes and
better durability and portability than vinyl to improve the value of records, the key product of the
music recording industry (Tschmuck, 2006). CD technology also shared similarity with prior
technologies (Kaplan & Tripsas, 2008; Orlikowski & Gash, 1994). For instance, the CD had a
physical body as vinyl and cassette tapes.
The CD could be a possible solution to the problem of music piracy. By adopting the CD
technology, record labels were able to differentiate their products from low quality products
manufactured by counterfeiters and bootleggers. In addition, record labels could enhance their
profits for a record because they were able to increase the retail price of the CD and re-negotiate
the terms of contracts with artists to improve their share of the profits (Knopper, 2009). Record
labels could even utilize the switching costs to the CD caused by building new manufacturing
facilities and transforming analog music catalogs to digital ones to protect the market from
counterfeiters and bootleggers, who could not afford such investments.
In contrast, the MP3 is a media compression technology that makes digitally recorded
music small enough to be easily distributed through the Internet – at the expense of sound quality
(Hull, 2004; Tschmuck, 2006). It further enables music listeners to store music on their computer
hard drive and share it with other listeners via the Internet. Developed outside of the record
industry by an academic research team in Germany, the MP3 was first introduced in 1995 during
the period when the music recording industry was growing explosively with CDs. The MP3 had
three technological benefits as a media technology. First, it enabled record labels to utilize the
Internet as a distribution channel, which had been growing rapidly at that time, and directly reach
a large number of consumers (Hull, 2004; Tschmuck, 2006). Second, it made the collaboration
among producers and artists easier because they were able to exchange music files electronically.
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Producers and artists no longer had to be co-located or carry all their music sources on physical
media to work together. Lastly, and most importantly, the switching costs to the MP3 were low
relative to the costs to the CD; the MP3 did not require any investment into manufacturing
facilities, and the software that transforms music files to the MP3 format was publicly available
without any charge (Hull, 2004; Tschmuck, 2006). The MP3 was a new technology that drove
demand-side technological change. It was developed by an independent organization that had no
relationship with the music recording industry. It was also the customers, rather than record
labels, who started to use the technology first and introduced it into the recording industry
(Knopper, 2009; Witt, 2015). In addition, the MP3 did not share many of the key characteristics
with prior media technologies, being inconsistent with the existing technological trajectory. For
instance, unlike prior technologies like vinyl, cassette tape, and the CD, MP3 technology did not
have a tangible form; it was a group of codes that could compress digitally recorded music. The
MP3 also required a different distribution channel, the Internet, rendering unnecessary existing
relationships between record labels and logistics companies that delivered the records to retail
chains that sold them to consumers.
The MP3 was a highly uncertain and ambiguous technology, and it was relatively
difficult for record labels to make sense of the new technology in light of prior technologies.
Organizations tend to utilize experience accumulated while using existing technologies to
understand how new technologies can operate and estimate the possible impact after adoption
(Cohen & Levinthal, 1990; Kaplan & Tripsas, 2008). However, because the MP3 was so
different from prior technologies and off the existing technological trajectory, it was not possible
for record labels to utilize experience with prior technologies. In addition, record labels did not
have many technologists, who might have been able to identify what the MP3 could do and help
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record labels understand its implications for record labels’ operations (Knopper, 2009). Like
other media technologies, the MP3 technology had the potential to be a solution to music piracy;
it could provide additional sources of revenue and an opportunity to re-negotiate the share of
returns with actors involved in the co-operative networks. However, record labels’ inability to
utilize their experience with prior technologies, coupled with the lack of knowledgeable
technologists, increased their difficulty understanding the MP3 and recognizing its potential as a
solution to music piracy.
I argue that the positive effect of organizations’ direct and indirect experiences with
music piracy on the adoption of the CD, a new technology that triggers a supply-driven
technological change, is stronger than that of organizations’ experiences on the adoption of the
MP3, a new technology that triggers a demand-driven technological change. Record labels can
understand what the CD can do and estimate its impact better than the MP3 for two reasons.
First, the CD is likely to reflect needs and problems shared in the record industry better than the
MP3. Second, record labels can utilize experience with prior technologies to make sense of the
CD, as it is consistent with prior technologies; it is difficult to do that with the MP3. This
understanding of the technology is likely to lead record labels to recognize the opportunity to
solve the problem of music piracy with the CD better than the MP3 (Cohen & Levinthal, 1990;
Gregoire, et al., 2010). Also, the CD is likely to be understood as a more legitimate technology
than the MP3, due to the push of researchers in Phillips and Sony through the record label
executives, and the legitimacy can exert normative pressure on record labels to adopt the CD.
Thus, I hypothesize,
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Hypothesis 4a. The positive effect of direct experience with music piracy on a record
label’s likelihood of adopting a new technology will be stronger for a supply-driven
technological change (the CD) than for a demand-driven technological change (the
MP3).
Hypothesis 4b. The positive effect of indirect experience with music piracy on a record
label’s likelihood of adopting a new technology will be stronger for a supply-driven
technological change (the CD) than for a demand-driven technological change (the
MP3).

The Relationship between the Production Structure and Technology Adoption
To release a record, record labels in the music recording industry use co-operative
production networks where diverse actors play distinct roles. For instance, artists perform,
producers oversee the record creation process, and publishers, which are typically other labels,
publishing houses, or independent individuals, handle copyrights and seek business opportunities
to exploit them (Becker, 1982; Dowd, 2004b; Hull, 2004; Lopes, 1992; Peterson, 1990; Roy &
Dowd, 2010). Record labels are at the center of these networks and manage the whole process
for releasing a record. They look for songs to put on the record either themselves or by hiring
publishing houses, gather a producing team to create a record, and market the record (Hull,
2004). Record labels form relationships with the actors in the networks depending on the type of
actors and the specific production system adopted by record labels (Dowd, 2004b, Lopes, 1992;
Peterson, 1990; Roy & Dowd, 2010). As artists are the most valuable assets for producing
records (Peterson & Berger, 1975), record labels tend to form exclusive relationships with artists,
not sharing artists with other labels; they sign artists to exclusive record contracts and manage
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the careers of those artists (Hull, 2004). However, the characteristic of record labels’
relationships with other actors, such as producing partners and publishing partners, can vary
(Dowd, 2004b; Hull, 2004; Lopes, 1992). For example, some labels tend to choose a centralized
production system, hiring producers and engineers as their employees and working with smaller
numbers of publishers exclusively. These labels are called “in-house” labels (Dowd, 2004b;
Lopes, 1992; Peterson, 1990). Some other labels, in contrast, tend to choose open system
production, mixing exclusive and non-exclusive relationships with their producing and
publishing partners. These labels are called “job-shop” labels (Dowd, 2004b; Lopes, 1992;
Peterson, 1990). Open system production enabled releasing records in diverse music genres,
because it allowed the labels flexibility in organizing their production team. For instance, record
labels could form exclusive relationships with their producing and publishing partners for music
genres with large demands, while non-exclusive relationships with freelancing producers and
engineers, who have specialized skills or genres, and multiple publishing partners for genres with
smaller demands.
Record labels’ experiences accumulated while using technologies are likely to influence
the structure of record labels’ co-operative production networks, such as the pattern of their
relationships with network partners, types of network partners with whom record labels have
relationships, or the frequency of interactions within the relationships with networks partners. As
record labels use technologies in the process of managing co-operative production networks and
releasing records, record labels may learn how to make their networks operate more efficiently
(Argote & Epple, 1990; Argote, 2013; Edmondson, et al., 2001). When record labels experience
problems in the process, they may look for possible solutions and learn how to minimize the
occurrence of those problems and reduce the cost entailed with those problems (Cyert & March,
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1963; Levitt & March, 1988). Such organizational learning is likely to be manifested as various
changes in the co-operative production networks (Powell, et al., 1996). For instance, record
labels may alter their own roles, or rearrange their relationships with other actors by redefining
the functions each actor should execute and how (Barley, 1986, 1990; Edmondson, et al., 2001).
I argue that the more record labels experience the problem of music piracy while using a
particular technology, the more likely they are to reduce the extent to which they have exclusive
relationships with producing partners but increase the extent to which they have exclusive ones
with publishing partners. Music piracy is problematic because it can reduce the value of
copyrights that music labels hold and the profits they generate from releasing a new record
(Knopper, 2009). Record labels that have more experience with music piracy are likely to look
for solutions that can reduce the occurrence of music piracy or compensate for the profit loss
from it (Cyert & March, 1963; Levitt & March, 1988). In the case of the record creation process,
which is managed by labels’ producing partners, record labels are likely to prefer working with
producing partners less exclusively, as they experience more music piracy. Maintaining highly
exclusive relationships with producing partners can be costly because record labels may need to
allow producing partners a bigger share of the profits or give trainings, benefits, or something
equivalent to those (Broschak, 2004; Uzzi, 1996, 1997). Thus, in an effort to reduce such cost of
maintaining their relationships with the partners, decrease production costs, and compensate for
the profit loss from music piracy (Cyert & March, 1963; Levitt & March, 1988), record labels
are likely to have a lower extent of exclusivity in their relationships with producing partners.
Meanwhile, in the case of copyright management, which publishing partners are engaged in,
record labels are likely to work more exclusively with publishing partners to tighten their control
over the process, as they experience more music piracy. Publishing partners manage copyrights
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and look for business opportunities by licensing the use of copyrights to diverse outlets, such as
compilation albums or movie sound tracks. As record labels have less exclusive relationships
with publishing partners and let the partners license the record labels’ copyrights more and work
with other labels more, the risk for master recordings’ being leaked and that record being pirated
increases (Witt, 2015). In an attempt to reduce the risk of being pirated and minimize the
occurrence of music piracy (Cyert & March, 1963; Levitt & March, 1988), focal record labels
that have increasing instances of music piracy are likely to increase their exclusivity. By working
more exclusively with publishing partners, record labels can have more power over publishing
partners, as the partners do not have alternative labels to work with (Pfeffer & Salancik, 1978).
That power enables the labels to tighten their control over the process of copyright management,
and publishing partners’ licensing activity, reducing the risk of leakage. Thus, I hypothesize,

Hypothesis 5a. Greater direct experience with music piracy will decrease the extent to
which producing partners are exclusive to the focal label.
Hypothesis 5b. Greater direct experience with music piracy will increase the extent to
which publishing partners are exclusive to the focal label.

Organizations learn not only from their direct experience but also from indirect
experience (Baum, et al., 2000; Haunschild & Miner, 1997; Rosenkopf & Almeida, 2003).
Record labels come to be aware of music piracy by observing other labels’ experience or by
having their network partners transfer their experience to the focal labels. As record labels learn
more from indirect experience about the impact of music piracy on the profits from releasing a
record, record labels are likely to look for a way to reduce the risk of having music piracy so that

86

they can avoid the same loss (Chuang & Baum, 2003; Miner et al., 1999). That search process
leads record labels to adjust their relationships with their producing and publishing partners as
solutions to music piracy (Barley, 1986, 1990; Edmondson, et al., 2001). As a result, record
labels are likely to reduce the extent of exclusivity in the relationships with their producing
partners but increase exclusivity with their publishing partners. Thus, I hypothesize,

Hypothesis 6a. Greater indirect experience with music piracy will decrease the extent to
which producing partners are exclusive to the focal label.
Hypothesis 6b. Greater indirect experience with music piracy will increase the extent to
which publishing partners are exclusive to the focal label will be.

In the music recording industry, the pattern of relationships that a record label establishes
with the actors in its co-operative networks demonstrates the characteristics of the knowledge
pool to which the record label has access. Each actor plays a distinct role in the operation of the
co-operative network and thus retains a different type of knowledge created by the operation
(Argote, 2013; Argote & Miron-Spektor, 2011). For instance, producing partners that manage the
recording process may retain record creation knowledge generated in that process, while
publishing partners that acquire copyrights for songs and license them to record labels hold
copyright management knowledge.
Depending on the extent to which record labels have established exclusive relationships
with these actors, they may have different levels of access to the knowledge retained by these
actors (Broschak, 2004; Hansen, 1999; Uzzi, 1996, 1997). A focal record label that has greater
exclusivity in its relationships with producing partners is likely to have better access to record

87

creation knowledge. Having a preference for producing partners that are likely to work
exclusively with the focal label suggests greater investment of resources and time in production
relationships. Exclusivity in relationships allows the music label to establish routines and shared
understanding with their producing partners. Those routines and understanding give the label
better access to tacit and proprietary knowledge, enabling it to better appropriate record creation
knowledge retained by producing partners. In addition, as the focal label is less likely to compete
with other labels over the producing partners with whom it has greater exclusivity, the focal label
may have more control over the producing partners – and their knowledge (Pfeffer & Salancik,
1978). Producing partners in more exclusive relationships also have more incentives to commit
to the relationship with the focal label, providing their knowledge and expertise to the focal
record label, because they are unlikely to have alternative relationships to rely on. Consequently,
by examining the extent to which record labels form exclusive relationships with their networks
partners, it is possible to infer the amount of knowledge that record labels can better utilize and
appropriate.
The extent to which record labels form exclusive relationships with their network
partners should affect the adoption of a new media technology, especially if the advantages of
the new media technology are related to the knowledge retained by the network partners (Cohen
& Levinthal, 1990; Gregoire, et al., 2010). Knowledge enables organizations to recognize sooner
the opportunity posed by new technologies, when those technologies have components related to
existing organizational knowledge (Gregoire, et al., 2010). It also increases absorptive capacity,
which promotes the identification and assimilation of new knowledge (Cohen & Levinthal, 1990;
Lane, et al., 2006; Zahra & George, 2002). In consequence, record labels that have a greater
extent of exclusivity in the relationships with their network partners may have more knowledge
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to understand the new technology sooner and better, which positively influences their adoption
of the technology.
Both new media technologies, the CD and the MP3, had various benefits that improved
the process of record creation and copyright management. In the case of record creation, the CD
had superior sound quality compared to prior technologies, and many producers and artists
believed that this characteristic would make it possible to create better records (Tschmuck,
2006). The MP3 provided a new channel connecting producers and artists directly to consumers.
It also promoted collaboration between producers and artists because they could share their work
easily by exchanging music files (Knopper, 2009). In the case of copyright management, both
technologies were new media technologies that could provide additional sources of revenue from
copyrights.
I argue that the extent to which a focal label establishes exclusive relationships with its
producing and publishing partners has a positive effect on the likelihood of adopting CD and
MP3 technologies. Record labels that have greater exclusivity in the relationships with their
producing and publishing partners are likely to have more knowledge of record creation and
copyright management. Having this knowledge allows those labels to recognize the potential
benefits from the new technologies sooner than labels that lack the knowledge (Gregoire, 2010).
In addition, those labels are also likely to assimilate the new technology into their operations
quicker (Cohen & Levinthal, 1990; Lane, et al., 2006; Zahra & George, 2002). Thus, I
hypothesize,

Hypothesis 7. Greater exclusivity with producing and publishing partners will increase
the likelihood of adopting a new technology.
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Exclusivity with partners is also likely to strengthen the effect of organizations’ direct
experience with music piracy while using prior technologies on technology adoption, such that
the effect of direct experience with music piracy on technology adoption increases with
exclusivity with producing and publishing partners. Record labels that have experienced music
piracy while using prior technologies search for solutions to the problem. As they accumulate
more experience, they are likely to increase their search, better recognize the opportunity to solve
the problem with new media technologies, and be willing to adjust their operation to adopt it.
The knowledge of record creation and copyright management from their producing and
publishing partners is likely to confirm the benefits of the CD and the MP3 recognized through
the problemistic search (Cohen & Levinthal, 1990; Gregoire, et al., 2010), increasing their
likelihood of adopting the new media technologies. Thus, I hypothesize,

Hypothesis 8. Greater exclusivity with producing and publishing partners will strengthen
the positive effect of direct experience with music piracy on a record label’s likelihood of
adopting a new technology.

In this chapter, I have developed hypotheses that predict the adoption of a new
technology by examining three sources of learning – record labels’ direct experience, indirect
experience, and their network partners’ knowledge. In the following chapter, I explain the
research methodology used to test these hypotheses.
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CHAPTER FOUR
RESEARCH METHODOLOGY
In this chapter, I first describe the setting used to test the hypotheses of my dissertation. I
focus on two specific characteristics of the music recording industry – the co-operative
production networks and the existence of multiple media technologies. Next, I describe the
sample and the data sources, which contain detailed information about the music records released
in the market, and the dependent, independent, and control variables. Lastly, I delineate the
statistical methods that were used to test the hypotheses.

SETTING
The setting for this dissertation is the U.S. music recording industry. Records, the
primary cultural product of the record industry, are the outcome of co-operative production
networks. In these networks, various actors with different roles execute certain parts of the
operation to release records; for instance, artists perform songs that have been written by
songwriters; publishing companies that have formed relationships with songwriters manage
copyrights of songs before those songs are performed by artists and seek business opportunities
with the copyrights; producers manage the recording process with the help of various types of
engineers, such as recording or mixing engineers. Being at the center of the operation of these
networks, record labels mediate the tasks done by other actors and manage the operation of the
whole co-operative production networks to release records. For example, record labels perform
the function of A&R –searching for artists with talent and signing contracts with them, and
buying the rights of potential “hit” songs through publishing companies (Hull, 2004). Record
labels also engage in the activity of production; they hire producers and engineers, either as

91

employees or independent freelancers, to manage the recording process and align their marketing
activities with the producing partners (Dowd, 2004a; Lopes, 1992; Peterson, 1990). When the
master recording created by their producing partners is complete, labels mass-produce records
through contracted manufacturing facilities and sell them to retail chains, promoting records
through various media channels, such as radio stations (Hull, 2004; Peterson, 1990; Peterson &
Berger, 1975; Tschmuck, 2006). Record labels also make decisions on which media technologies
to use in releasing records. In sum, record labels manage the operation of the co-operative
production networks and make decisions on the adoption of media technologies in the music
recording industry.
The music recording industry is well suited for testing a process model of technology
adoption for two reasons. First, multiple media technologies with distinct characteristics have
been introduced over time to the record industry. This provides a setting to investigate how
experiences with one technology affect the adoption of another technology and how the
characteristics of technologies influence that relationship. Second, in the music recording
industry, records are the outcome of co-operative production networks based on a division of
labor among various actors (Becker, 1982). The co-operative production networks provide a
setting to examine how record labels’ decisions of adopting new technologies are influenced by
labels’ social structure, whose meaning can vary. For instance, it is possible to focus on the
actors in the networks and their roles, investigating how the process of adopting new
technologies is influenced by the roles allocated among different actors, such as other labels,
producing partners, or publishing partners. It is also possible to focus on the pattern of
relationships that record labels have, comparing how technology adoption is affected by record
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labels’ social relationships with different actors who retain different types of knowledge
generated from their roles.

DATA SOURCES
This dissertation uses a longitudinal archival dataset assembled from several different
sources. Data on records were collected from five on-line metadata servers – Decibel, Discogs,
FreeDb, MusicBrainz, and Rovi. These metadata servers provide a variety of information
pertaining to music records, including titles, tracks, release dates, artists, the names of labels that
hold the copyrights or distribution rights of records, the names of individuals who were involved
in producing that record, and indications of whether a given record had a pirated version or not.
I use five metadata servers because while much of the data is common for each server,
each server has its own limitations. For instance, commercial services (i.e. Rovi) provide
accurate data, but are tilted toward records that are currently available for purchase or streaming.
Open-source servers (i.e. MusicBrainz, FreeDb) provide more comprehensive coverage of
obscure or non-commercially-available records, however, they rely on public contributors for
verifying data, rendering the quality of their data questionable. Hybrid servers (i.e. Decibel,
Discogs) seek to provide both coverage and accuracy at the expense of continuous database
updating and frequent database reconfiguration. To overcome the limitations of each server, I
aggregated the data from these five metadata servers. I then supplemented the metadata with data
collected from other sources, such as print directories (e.g. Phonolog), industry association
archives (e.g. RIAA), and industry publications (e.g. Billboard Magazine).
Further, three supplementary sources provided the information used to construct one of
the control variables, Label Categories – whether a given label is classified as a major or
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independent label. First, Thomson (2009) provided a list of record labels based on five categories
– Major, Indie, Disney, Mixed, and Labels not coded. Second, Wikipedia provided a list of
which record labels were categorized as major over time. Table 3 details the historical change of
major labels in the music recording industry. Lastly, Wikström (2009) provided the timeline for
mergers and acquisitions between major and independent labels. A more detailed explanation of
the Label Categories variable is provided in the Measurement of variables section.

SAMPLE
The sample for this dissertation was constructed from the raw data on records released
by record labels in the music recording industry – that is, the unit of observation is the recordlevel. Though the period of observation begins with the very first audio recording in 1865 and
extends to records released in 2015, I focus on the time period from 1962 to 20054. Music piracy,
the key independent variable in this study, first emerged as a critical problem for the record
industry after 1962, when the magnetic tape was introduced as a new media technology5 (Hull,
2004; Tschmuck, 2006). Therefore, the period before 1962 was not included in the observation
window. Meanwhile, because the number of non-label records6 grew explosively after 2005, it
was difficult to identify whether a record label or an individual without any tie with labels
released a given record. Therefore, I omitted data after 2005 from the observation window.
While the raw data include records released in multiple countries, including U.K., France,
Japan, and Korea, this dissertation focuses on the U.S. record industry. Record labels have

Table 2 provides the list of media technologies used in this dissertation.
Magnetic tape was first introduced to the industry in the 40s as a recording technology – a technology that can
reduce the cost generated in the recording process (Tschmuck, 2006). However, its use as a media technology,
which can be sold to consumers as a product, was possible only after 1962. It is the latter period on which this
dissertation focuses.
6
Non-label records refer to records that were privately recorded and released without any associated label. The MP3
in conjunction with the Internet made it possible for many artists to release such records.
4
5
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regarded music piracy as a problem that needs to be regulated and controlled by legal
institutions. For instance, labels lobbied regulatory bodies to create copyright laws that could
protect and secure their royalties, to aggressively regulate counterfeiters and bootleggers, and to
monitor technologies that enabled home recordings – such as the Audio Home Recoding Act and
the Digital Millennium Copyright Act (Hull, 2004; Tschmuck, 2006). Because regulatory
institutions that are likely to influence the relationship between music piracy and the adoption of
a new technology may vastly differ across countries (DiMaggio & Powell, 1983), I concentrated
on records released in a single country, the U.S.
For the analysis, I constructed a firm-level dataset aggregated from raw data at the
record-level. A prevalent practice of record labels is to release a series of records for an artist or
a group of artists under a common title over a long period of time. Each release in this series of
records, which are independent from each other, may be launched in the market when new
recording or media technologies have been adopted or a unique market opportunity – such as a
death of a star artist – has emerged. For instance, between 1963 and 2010, Please Please Me, the
first Beatles’ studio record, was released at least 8 times in the U.S. market based on distinct
recording technologies (e.g. mono, stereo, digital) and different media technologies (e.g. vinyl,
cassette tape, the CD, the MP3). A potential problem with this practice for creating a dataset at
the record-level is that some variables can be overestimated. For instance, assume that a record
label worked with certain group of producing partners on the first release of a record. When that
record label re-releases a digitally re-mastered record, this label may form new relationships with
one or two producing partners, who can manage the process of digitizing the original master
recording that did not exist at the first time. However, the data about that re-mastered record
would include the names of all the producing partners, both the group of producing partners that
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participated in the first release and the additional partners participating in the re-mastered
version. To account for this practice by record labels, I counted all the participants for the first
release and only the newly appeared participants after the first-release, when creating variables
related to the co-operative production networks.

MEASUREMENT OF VARIABLES
In this section, I outline measurements of the dependent, independent, and control
variables. Relationship Exclusivity is used as both an independent (hypotheses 1~6) and
dependent variable (hypotheses 7~8), but I will describe it once as an independent variable to
minimize repetition. To aid the reader, Table 4 contains a summary of each variable and the
proposed measures.

Dependent Variable
New Technology Adoption. New Technology Adoption is the dependent variable that
tests hypotheses 1 to 4 and hypotheses 7 and 8. I define New Technology Adoption as releasing
records in a new media technology. I have two measures for this variable – first incidence of
adoption and extent of production. First incidence of adoption is a dummy variable; coded 1 if a
focal label released a record for the first time in the format of the new technology in year t.
Otherwise the variable is coded 0. Extent of production is a count variable of the number of
records that a focal label releases in the new technology format in year t, beginning with the year
that the focal label first releases a record in the new technology. For the CD, New Technology
Adoption begins in 1982, when the CD was first introduced, and is last coded in 1994, the year
before the MP3 was introduced. For the MP3, New Technology Adoption first occurs in 1995,
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and lasts until 2005, the end of the observation period. Some record labels adopted the MP3 after
the end of the observation period, and thus, this variable is right-censored.
Some record labels went out of business in the same year after their first release with the
new technology. These labels may have different reasons for releasing records in the new
technology from labels that stayed in the industry; for instance, they may release records in the
new technology just to quickly increase outlets and revenues before exiting the industry. In
addition, these labels can lead to an underestimation of new technology adoption measured by
the second dependent variable, extent of production, because this measure is conditioned on the
first release of records in the new media technology. As a result, record labels that went out of
business in the same year they adopted a new technology were considered as not adopting the
new technology.

Independent Variables
Direct Experience. Direct experience is defined as the amount of focal label’s
experience with music piracy while using prior technologies. It is the independent variable that
tests hypotheses 1, 3, 4, 5, and 8. Prior technologies refer to media technologies that were in use
prior to the introduction of new technologies. Vinyl and cassette tape are prior technologies from
1962 to 1994, and vinyl, cassette tape, and the CD are prior technologies from 1995 to 2005.
Direct Experience is a composite index of two measures. The first measure is the count
of the cumulative number of records that a focal label has released with prior technologies and
that have been pirated prior to year t. Because firm experience may get antiquated due to
environmental change or decay due to forgetting (Argote, et al., 1990; Ingram & Baum, 1997), I
discounted experience and calculated the measure,
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, by using the below form:

=
where

−

+1

refers to the number of records that a focal label has released and that have been

pirated in year t, and

refers to the year when the focal label entered the music recording

industry. Following Baum and Dahlin (2007) and King and Tucci (2002), this accounts for focal
label’s experience with music piracy depreciating as a function of firm age. The second measure
is the count of the number of years in which the focal label has experienced music piracy. I used
principal components analysis to combine these two measures into a single factor, on which both
measures were loaded with an eigenvalue greater than 1 (Westphal & Zajac, 2001). I then
normalized it by the maximum value during the observation period. This index ranges from 0,
the theoretical minimum of direct experience, and 1, the theoretical maximum of direct
experience.
Indirect Experience. Indirect Experience is the independent variable that tests
hypotheses 2, 3, 4, and 6. Indirect Experience is defined as the amount of experience with music
piracy while using prior technologies that other labels associated with a focal label have. Other
labels associated with a focal label refer to all other record labels that share the same producing
or publishing partners with the focal label. To identify other labels, I constructed a bi-modal
network based on the working relationship between record labels and network partners7.
Therefore, all record labels associated with the focal label in this bi-modal network were
included as other labels.
Indirect Experience was measured as a sum of Direct Experience for all other labels to
which the focal label is associated in year t. As the Direct Experience, Indirect Experience was
This dissertation examines two types of network partners – producing and publishing partner. Because the
procedure to create the variables is the same for both types of partners, I will use the term, network partners, to
include both producing and publishing partners and delineate the procedure once to minimize the repetition.
7
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normalized, and ranges from 0, the theoretical minimum of indirect experience during the
observation period, and 1, the theoretical maximum of indirect experience during the same
period. This measure implies that, when either the focal label or the partner labels stop working
with the shared producing or publishing partners, and the relationships between the focal label
and those other labels end, then focal label’s learning through indirect experience from those
labels stops, because the producing or publishing partners cannot transfer the experience, and the
focal label stops observing those partner labels.
Relationship Exclusivity. Relationship Exclusivity is the independent variable that tests
hypotheses 5 to 8. Relationship Exclusivity is defined as the extent to which a focal label tends to
work with network partners whose portfolio of relationships is concentrated with the focal label.
This variable captures the relationship between a focal label and both producing partners and
publishing partners. Because I am interested in how direct and indirect experience influence a
focal label’s associations with each role with hypotheses 5 and 6, I calculated the focal label’s
Relationship Exclusivity with producing and publishing partner separately. To minimize the
redundancy, I will describe the procedure once with the term, network partners.
Relationship Exclusivity was calculated based on the number of records that a focal label
∗

has released with a given network partner, using the following measure,

∗

where

∗

=

[(

∗

) ∙ {1 −

∗

(

) }] ∙ (

∗
∗

:

)

refers to the number of ties (i.e. the number of records) that focal label l* had with

network partner p in year t,

refers to the total number of ties that the network partner p had
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with record labels in year t,
record label l in year t, and

refers to the number of ties that the network partner p had with
∗

to the total number of ties that the focal label l* had with network

partners in year t. This measure is composed of two parts. With the first part, (Npl*t /Npt)2 × {1Σ(Nplt/Npt)2}, I assessed the extent to which partner p’s producing ties are concentrated with label
l* while not concentrated with any other label at the same time by using concentration index.
The first component, (Npl*t /Npt)2, captures the extent to which partner p’s ties were concentrated
with focal label l* by squaring the proportion of the partner’s ties that are with the focal label in
year t. The second component, {1-Σ(Nplt/Npt)2}, captures the extent to which partner p’s
remaining ties – to labels other than l* – lack concentration by subtracting from unity the
summation of squared proportions of the partner’s ties with each other label in year t. By
multiplying the first part with the second part, (Npl*t/Nl*t), I calculated the average of the first part
across the focal label’s network partners in year t, weighted by the proportions of the label’s total
ties in the year that are with each partner. The value of

∗

ranges from 0 to 1; 1 indicates that

a focal label has relationships only with network partners that work exclusively with the focal
label. As the value of

∗

decreases, a focal label has less exclusive relationships with network

partners. A value of 0 indicates a theoretical minimum, that a focal label has no relationships
with network partners, and thus, the value of

∗

is asymptotic to 0. Figure 2 demonstrates the

patterns of networks that a focal label may have with its networks partners, when Relationship
Exclusivity is 1 and smaller than 1.

Control variables-firm attributes
I include control variables for firm attributes that can influence firm’s decisions to adopt
new technologies.
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Organizational Size. Organizational size could negatively affect the adoption of a new
technology. Large organizations are likely to experience stronger structural inertia (Hannan &
Freeman, 1977; Hannan & Freeman, 1984), which makes it difficult and slow to change current
structure and practices, reducing their likelihood of adopting a new technology.
I use two measures to capture organizational size. The first measure is a count of the
number of records that a focal label released in year t. The second measure is a count of the
number of main artists with whom a focal label maintains its relationships in year t. Main artists
are the performers who represent a given record. Session men who play instruments for records
to backup main artists are not included as main artists. For instance, the main artist for David
Bowie’s record Hunky Dory is David Bowie only. Main artists can be a group, in which case, the
record was counted to have a single main artist. For instance, the main artist of the Beatles’
record Please Please Me is the Beatles, a group of four individuals, but there is only a single
main artist for that record. Taking the mobility of main artists into account, I regarded the
relationship between a main artist and a record label as existing in year t, if that dyad had
released a record before year t and released another in the observation period after year t.
Because record labels tend to form long-term relationships with main artists, even though the
labels may not release a record with the main artists every year, the relationship was perceived as
dissolved only when a given main artist was observed to release a record with a different record
label; that is, the dyad relationship was dissolved on year t, if the main artist released another
record with other labels in the observation period after t+1. For the analysis, I used principal
component analysis to combine these two measures into a single variable, Organizational Size,
on which both measures were loaded with an eigenvalue greater than 1, because these two
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measures were highly correlated with each other (Seo, Gamache, Devers, & Carpenter, 2015;
Westphal and Zajac, 2001).
Organizational Age. Organizational age was also controlled for, because studies have
consistently found that older organizations are less likely to change to adopt a new technology,
because they tend to experience larger structural inertia (Hannan & Freeman, 1977; Hannan &
Freeman, 1984). Organizational Age was calculated as the number of years since a focal label
released its first record.
New Entrants. Prior literature on technological change has found that whether a given
organization is a new entrant or an incumbent organization plays a critical role in the adoption of
a new technology (Anderson & Tushman, 1990; Christensen & Bower, 1996; Henderson &
Clark, 1990; Tushman & Anderson, 1986). Incumbent organizations have already established
their capabilities based on prior technologies, which can be represented by routines and
organizational structure (Henderson & Clark, 1990), acquired knowledge and skillsets (Anderson
& Tushman, 1990; Tushman & Anderson, 1986), and formed relationships with current
consumers, while new entrants have not. As a result, when confronted with a new technology
that incrementally improves on prior technologies, incumbent organizations are more likely to
embrace the technology than new entrants. On the other hand, when confronted with a new
technology that is radically different from prior technologies and, in consequence, might even
undermine the capability of incumbent organizations, new entrants are more likely to adopt it
than incumbent organizations.
The variable New Entrants is a dummy variable (1 = Yes), coded 1 if record labels were
established after the introduction of the most recent new technology and coded 0 if they existed
when the new technology was introduced. For instance, for the CD, which was introduced in
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1982, new entrants are record labels that were established after 1982. For the MP3, which was
introduced in 1995, new entrants are record labels that were established after 1995. Note that
record labels that were new entrants when the CD was the new technology became incumbent
organizations when the MP3 was the new technology in the industry.
Network Centrality. The position of organizations in networks is likely to be a critical
determinant for the adoption of a new technology. For instance, Leblebici and his colleagues
found that organizations located at the periphery of inter-organizational networks were more
likely to adopt new practices, because they were less constrained by the norms governing the
industry and thus more free to experiment with various alternatives. Sherer and Lee (2002), on
the other hand, found that organizations at the center of the networks were more likely to adopt
new practices, because its central position and high status entailed in the position allowed them
to diverge from industry norms.
To capture a focal label’s network position, I created Network Centrality. This variable
refers to the degree centrality of a focal label (Borgatti, Everett, & Johnson, 2013; Knoke &
Yang, 2008; Powell, et al., 1996); that is, the number of other record labels associated with a
focal label in the inter-organizational networks divided by the network size, the total number of
record labels in the networks, in year t. Record labels were considered to be associated with the
focal label in the inter-organizational networks if they shared either producing or publishing
partners with it. In the analysis, I included both the linear and square term of Network Centrality,
as prior literature suggests both central and peripheral organizations could be more likely to
adopt a new technology.
Genre Coverage. Music genres represent two aspects of the music recording industry.
From the perspective of the market, music genres indicate distinct tastes of consumers for music
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(Peterson & Berger, 1975; Peterson & Kern, 1996). For instance, consumers for hip-hop are
likely to be younger than, and thus inherently different from, consumers for jazz. From the
perspective of production, music genres represent different conventions that need to be followed
when creating music (Becker, 1982). For example, the instruments required for, and how
performers play those instruments in, classical music are different from rock & roll. Thus, record
labels may need different knowledge and recording techniques and work with different artists
and producing partners, in creating a classical music record as opposed to a rock & roll record.
Genre coverage by record labels can affect the adoption of a new technology by
organizations in two ways. First, the types of genres covered by record labels may affect their
likelihood to adopt a new technology. Depending on the genres preferred, listeners may value
different aspects of media technologies (Christensen & Bower, 1996; Tripsas, 2008). Such
differences in consumers’ technological preferences can affect record labels’ decisions to adopt
new technologies (Tripsas, 2008). For instance, listeners of classical music may value sound
quality, and that preference can make those listeners open to the CD that technologically
improves the sound quality of records. As a result, record labels whose primary genre is classical
music can be more willing to adopt the CD (Tripsas 2008). Second, the number of genres
covered by record labels may influence their adoption of a new technology. Record labels that
cover large numbers of genres may be more reluctant to adopt a new technology, because they
have to coordinate the activities of producing partners whose beliefs about how to create music
widely vary and, as a result, face higher costs in adding a new media technology (Hannan and
Freeman, 1994).
I used two measures to control for each mechanism by which genre coverage can
influence technology adoption. First, genre coverage was measured with a dummy variable (1 =
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Yes) for each genre in the dataset, which indicates whether a focal label covered that genre in
year t. Because there are more than 400 genres represented in the dataset, for parsimony, I
reduced the number of genres by focusing on the top 10 genres for each period, the period of the
CD (1982~1994) and the period of the MP3 (1995~2005). As a sensitivity check, I also ran an
analysis with the top 20 genres, finding consistent results. Second, genre coverage was measured
with a count variable that indicates the total number of genres covered by a focal label in year t.
Copyright Ownership. Copyrights, which represent the ownership of music, create
revenue for copyright holders (Hull, 2004; Tschmuck, 2006; Wikström, 2009). Copyright
ownership is likely to have a confounding effect on the adoption of a new media technology.
Copyright holders can collect royalties and increase their revenues whenever someone buys the
record. In that respect, record labels have an incentive to manage the copyrights at their disposal
like assets. Because a new media technology provides an additional source of revenue, record
labels might be able to collect more royalty by releasing their existing music catalogs in the CD
format, and thus have an incentive to adopt the CD in the 80s.
I controlled for copyright ownership with the following measure: The cumulative number
of copyrights owned by a focal label since the label first released its album. Because the
copyright holder can differ for each format of the same record, multiple copyright holders can
exist for a single record.
Prior Positive Experience. Having positive experience with prior technologies is likely
to affect the adoption of a new technology, though the direction might be unclear. The
organizational learning literature, on the one hand, suggests that organizations’ positive
experiences can increase the likelihood of adopting a new technology, because using prior
technologies in their operation leads them to accumulate more knowledge on those technologies,
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which in turn enables them to recognize better the benefits from the new technology (Argote,
2013; Cohen & Levinthal, 1990; Kaplan & Tripsas, 2008). Studies of technological change, on
the other hand, indicates that greater experiences with prior technologies can reduce the
likelihood of adopting a new technology, because organizations are likely to establish their
structure, routine, knowledge, and skillsets based on prior technologies, which may trigger
structural and managerial inertia (Benner & Ranganathan, 2012; Henderson & Clark, 1990;
Tushman & Anderson, 1986).
Prior Positive Experience variable was measured with a count of cumulative number of
records released by a focal label in prior-technology format, which were not pirated, since the
focal label first released its records. I discounted experience due to obsoleteness of the
experience or organizational forgetting as a function of firm age (Argote, et al., 1990; Baum &
Dahlin, 2007; King & Tucci, 2002).
First Releases. I controlled for first releases with the following measure: The number of
records released in year t, which a focal label has not previously released before in any format.
First releases are likely to have significantly higher costs than re-mastered albums or format
expansion, as they reflect the initial cost of production (e.g. administrative cost and marketing
investment). For instance, Rihanna’s 2010 record, Loud, reportedly cost more than a million
dollars for its production and marketing activities. As a result, the number of first releases by a
focal label can delay its decision to adopt a new technology. For instance, record labels that plan
to release a larger number of first releases may not be able to afford the switching costs to new
media technology, such as investing in building new manufacturing facilities, or adopting new
recording equipment aligned with new technologies.
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Non-participants. I controlled for record labels that do not have relationships with any
producing or publishing partners with a dummy variable (1 = Yes). Though most records are
created and released through the co-operative production networks, not all record labels
participate in those networks. For instance, some labels may utilize their copyrights to release
compilation or cover albums without forming relationships with producing partners. Some may
not be interested in a publishing business, which manages the copyrights of songs before being
performed and seeks to exploit opportunities with those copyrights, and thus have no relationship
with publishing partners. Record labels that have no relationships with network partners are
likely to have a different perspective on the key components of the music recording industry. For
instance, record labels that have not engaged in publishing business might undervalue copyrights
for songs and thus the impact of music piracy on their business. These labels may be more likely
to adopt new technologies, as they are less constrained by network partners and copyrights.
Label Categories. Studies on the music recording industry have suggested that there are
largely two types of record labels, major and independent labels, which have different
characteristics. For instance, major labels are likely to cover wide range of music genres, while
independent labels are likely to specialize in a limited number of genres (Benner & Waldfogel,
2016; Dowd, 2004a ; Lopes, 1992); major labels prefer to establish decentralized production,
while independent labels prefer centralized production (Dowd, 2004a; Lopes, 1992). As a result
of such differences, major and independent labels are likely to differ in their responses to new
technologies (Benner & Waldfogel, 2016). Major labels had a dominant position in the music
recording industry, and thus might be willing to adopt the CD, a new technology that is built on
prior technologies and less likely to create changes in their capability-base, such as their
relationships with current distribution channels or retail stores (Christensen & Bower, 1996;
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Tushman & Anderson, 1986). On the other hand, independent labels did not have the same
capability-base as major labels, and thus care less about changes that might have an impact on
the capability-base. As a result, independent labels might be willing to adopt the MP3.
Following Benner and Waldfogel (2016), I used the label classification in Thomson
(2009) and Wikipedia to control for Label Categories. There are 17,179 labels in the full dataset.
I classified 1,014 labels as major labels, while 1,513 labels as independent labels based on the
label classification of Thomson (2009). I categorized Thomson’s (2009) Major label, Disneyowned labels8, and Mixed/Legacy9 as major labels, Indie label as independent labels, and Labels
not coded as unknown labels. The labels that were not classified as either major or independent
labels in Thomson (2009) were also classified as unknown labels, which were 14,696 labels. In
particular, I crosschecked the major labels with Wikipedia that provides a list of major labels
over time. Forty-four labels switched their categories between major and independent labels
mostly for two reasons; some labels newly emerged as a major label in the music recording
industry (e.g. BMG); some independent labels were merged with major labels (e.g. Motown).
This switch was crosschecked with Wikström (2009) that provides the timeline for the merger
and acquisition between major and independent labels. I created a series of dummy variables to
control for each label category (1 = Yes), and used unknown labels as a reference point in the
analysis. Following Benner and Waldfogel (2016), I also constructed a non-major category by
combining known independent labels with unknown labels into a single category and used this
for a sensitivity check.

According to Thomson (2009), Disney-owned labels has the strength of a major label, but has a different
relationship with radio stations from Major label.
9
According to Thomson (2009), Mixed/Legacy category refers to a small set of labels or well-known artists for
which their relationships to the major labels has either changed over time, or for which a major label association is
likely, but cannot be confirmed. Due to the stronger indication with the relationships with major labels, I grouped
this category with major labels rather than unknown labels.
8
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Control variables-environmental attributes
Prevalence of a New Technology. Prior research suggests that the more prevalent a new
technology is in an industry, the more likely a given organization in the industry is to adopt the
technology. As a new technology spreads out in the industry, it comes to be recognized as a
legitimate technology. The increasing legitimacy of the new technology pressures organizations
to adopt it (Tolbert & Zucker, 1983). To measure Prevalence of a New Technology variable, I
constructed a count variable of the cumulative number of record labels that have adopted a new
technology prior to year t.
Post-DMCA. The legal environment can influence the decision of an organization to
adopt a new technology (DiMaggio & Powell, 1983; Edelman, 1992). When a law related to a
new technology is passed, that technology comes to be regarded as a legitimate technology
widely accepted in the society. Such increasing legitimacy is likely to coerce organizations in the
industry to adopt the technology. In 1998, the Digital Millennium Copyright Act (DMCA),
which was an adaptation of the then-current copyright legislation to the newly emerging digital
and communication technologies, was passed by the U.S. Senate (Wikström, 2009). This law not
only provided the measures to regulate copyright violations and infringement by digital
technologies, which include the MP3, but also legitimized those technologies in the society. As a
result, record labels were likely to be under stronger pressure to adopt the MP3 after this law had
been passed. To control for the effect of the passing of DMCA, I constructed a dummy variable
(1 = Yes) for every year from 1999 to the end of the observation period.
Competitive Pressure. Competition may positively influence the adoption of a new
technology. Uncertainty in the market induced by competition can cause isomorphism across
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organizations and an increasing likelihood of technology adoption (DiMaggio & Powell, 1983).
As a measure of competition, I constructed a variable capturing the total number of record labels
that released any records in year t.
Anomalous Events. I included variables to control for year-effects (1 = Yes) for every
year from 1982 till 2005 to account for factors exogenous to record labels in the environment,
which may influence the decision of record labels to adopt a new technology.

ESTIMATION METHODS
I used three different statistical models to test the dependent variables. For hypothesis 1
to 4 and hypothesis 7 and 8, the dependent variable is the adoption of a new technology, which
has two measures – First Incidence of Adoption and Extent of Production. To test for the effects
of three independent variables, Direct Experience, Indirect Experience, and Relationship
Exclusivity, on First Incidence of Adoption, I used a proportional hazard rate regression model on
two sub-samples of record labels that were at risk of adopting a new technology – one at risk of
adopting the CD between 1982 and 1994 and another at risk of adopting the MP3 between 1995
and 2005. Both sub-samples are right-censored; not all record labels at risk of adopting the new
technologies end up adopting the technologies during the period. As I am interested in the rate of
adopting a new technology, rather than the probability to adopt a new technology, I chose the
proportional hazard rate model over logistic regression model. This model allows for seeing the
change in the estimated effect of time on technology adoption when independent variables are
added; thus, it is better suited to investigate the rate of adoption. It also handles right-censored
data better than logistic regression model. I used a Gompertz distribution for the base-line hazard
rate, because the Gompertz distribution had a superior model fit to the alternatives.
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To test the effects of three independent variables on Extent of Production, I used a
generalized estimating equation (GEE) negative binomial regression model on two separate subsamples of record labels that adopted the CD between 1982 and 1994 and that adopted the MP3
between 1995 and 2005. I chose the Negative binomial model, because the dependent variable is
a count variable and negative binomial model is more appropriate than a Poisson regression
model if overdispersion is expected. Overdispersion refers to the violation of the Poisson
model’s strong assumption of the mean and variance being equal. It may occur in cases of
contagion or diffusion, which is likely in my setting (Benner & Tripsas, 2012). The dispersion
parameter alpha was significantly greater than 0, which confirmed the existence of
overdispersion. The GEE model assumes a correlation within groups – record labels in this case,
helping to deal with unobserved heterogeneity at the label level, and allows for making
comparisons across labels (Eggers, 2012b). Given that I have repeated observations over time
and that record labels are likely to have consistency in their record releasing behavior, I chose a
first-order autoregressive correlation structure (AR1), which assumes that the observations are
strongly correlated when close together in time but less correlated when apart in time.
To test Hypotheses 5 and 6 on the effect of Direct Experience and Indirect Experience on
Relationship Exclusivity, I used a Generalized Least Squares (GLS) Random-effects regression
model. The dependent variables for these hypotheses are continuous variables that range from 0
to 1, and the dataset is panel data with repeated observations, which violates the independence of
observations assumption of ordinary least squares (OLS) regression. In dealing with unobserved
heterogeneity at the label-level, I chose random-effects over fixed-effects approach, because
random-effects approach can capture the effects of time-variant variables, which were some of
the control variables in the model.
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CHAPTER FIVE
RESULTS
In this chapter, I report the findings of my dissertation. The chapter is composed of three
sections. In the first section, because bivariate correlations showed high correlations between
several variables, I discuss the issue of multicollinearity and the action I took to deal with it. In
the second section, I report the results for the effects of learning from direct and indirect
experience on two dependent variables, New Technology Adoption (i.e. H1~H4) and
Relationship Exclusivity (i.e. H5, H6). In the last section, I report the results for the effects of
Relationship Exclusivity on New Technology Adoption (i.e. H7, H8).

The Issue of Multicollinearity
Table 5a and 5b provide descriptive statistics and bivariate correlations for the variables.
The data have a panel data structure, and the unit of analysis is the firm level. Thus, each
observation represents label-year. The number of observations is different between table 5a and
5b, because the number of record labels increased in the U.S. recording industry; 6,165 new
record labels entered the market in the period between 1982 and 1994 and 4,365 new record
labels between 1995 and 2005. During both periods when the CD and the MP3 were the new
media technology, respectively, several variables show high correlations. For instance, the
correlations between direct and indirect experience, the two independent variables, are 0.592
during the period of the CD, between 1982 and 1994, and 0.715 during the period of the MP3,
between 1995 and 2005. Such high correlations increase the concern about multicollinearity. In
response, I first checked the variance inflation factor (VIF) – both the mean VIF and individual
VIFs of the variables. Post-DMCA during the period of the MP3, which is clearly correlated with
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Anomalous Events, was automatically dropped from the model due to multicollinearity. The
mean VIF was initially 18.66 during the period of the CD and 39.81 during the period of the
MP3. Prevalence of a New Technology and Competitive Pressure both had a VIF larger than 200
in both periods, which indicates the existence of multicollinearity. Because those two are control
variables, correlated to other control variables, I remove them from the analysis. After removing
the two variables, the mean VIF for all variables was 3.75 and 3.08 for the period of the CD and
the MP3, respectively, and well below 10 that is the generally accepted cut-off point in
management research (Chatterjee, Hadi, & Price, 2000). The individual VIFs for a few control
variables, that is, Organizational Size, Genre Coverage, and Copyright Ownership, were still
slightly above 10 after removing the three variables. The correlation table also indicates that
these variables are highly correlated with the independent variables. To relieve the concern about
multicollinearity between independent variables and these control variables, I took a stepwise
approach, and performed a series of hierarchically nested models by including the independent
variables one by one. Including each variable significantly increased the model fit and the
significance of each coefficient was stable across models. The increasing model fit and the stable
level of significance together suggest that a significant relationship between dependent and
independent variables is unlikely to be the false outcome of the potential multicolliearity
between independent and control variables. Further, though the high correlations among
variables create some concern about multicollinearity, they actually make the test of my
hypotheses more conservative. They are unlikely to bias estimates of the coefficients but likely
to inflate standard errors, which would make finding support for my hypotheses more difficult
(Ingram & Baum, 1997).
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The descriptive statistics of Relationship Exclusivity, which captures a pattern of labels’
relationships with network partners, has an implication for co-operative networks in the music
recording industry. As previous studies on the music industry suggest, record labels seem to have
more open relationships with their networks partners over time, working with more freelancing
producing partners and specialized publishing partners. The comparison between the means of
Relationship Exclusivity in table 5a and 5b displays that record labels’ extent of exclusivity with
both producing and publishing partners decreased in the period of the MP3 relative to the period
of the CD. Meanwhile, as Relationship Exclusivity aims to capture a network-structure
characteristic, it is critical that the variable has an independent effect from other networkstructure characteristic. It is notable that Relationship Exclusivity has relatively low correlations
in both periods with another network-related measure, Network Centrality, one of the most
critical network characteristics. This indicates that the effect of Relationship Exclusivity is likely
to different from the effect of the degree centrality, providing some evidence that Relationship
Exclusivity captures a distinct network characteristic from the number of network partners.

The Effects of Direct and Indirect Experience
Tables 6-8 display the results of three different analyses related to the effect of direct and
indirect experience on technology adoption and the structure of record labels’ relationships with
producing and publishing partners. Table 6a and 6b display the results of the proportional hazard
rate model for the effects of learning from direct and indirect experience on the rate of the first
incidence of adopting the CD and the MP3. Model 1 in table 6a is the base model that presents
the effects of control variables on the rate of adopting the CD. Larger labels and those
established after the introduction of the CD to the industry were likely to adopt the CD sooner.
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The number of genres covered by record labels, the number of copyrights held by record labels,
and the number of first released records also increased the rate of adopting the CD. Both major
and independent labels were likely to adopt the CD sooner than record labels whose category
was unknown. Meanwhile, older labels were likely to delay their adoption of the CD. Also,
positive experience with prior technologies reduced the rate of adoption. Finally, network
centrality had a U-shaped relationship with the rate of adopting the CD. That is, the number of
competing labels associated with focal record labels through the network partners increased the
rate of adopting the CD up to a point, but reduced the rate after that point. That result indicates
that both record labels at the center and the periphery of the production networks were likely to
adopt the CD later than the record labels positioned at in-between of the networks. Models 2, 3,
and 4 in table 6a present the effects of direct and indirect experience, and their interaction, on the
rate of adopting the CD. Hypothesis 1 predicted that record labels’ direct experience with music
piracy would increase the likelihood of adopting new technologies. Record labels’ own
experience with music piracy had no significant impact on the rate of adopting the CD,
inconsistent with the prediction in model 2; hypothesis 1 was not supported. It is notable that
direct experience had significant negative effect on the adoption rate in the rest of the models
where indirect experience was included. Considering that the model fit improved in model 3
relative to model 2, the change in the significance level of direct experience might indicate lack
of model specification of model 2 rather than the existence of multicollinearity. Record labels’
indirect experience had a significant negative effect on the rate of adopting the CD, which was
the opposite of my prediction. Specifically, during the period of the CD, record labels with 1%
more indirect experience with music piracy had a 26% lower likelihood of adopting the CD.
Hypothesis 3 predicted that greater indirect experience with music piracy would strengthen the
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positive relationship between direct experience and the likelihood of adopting new technologies.
This hypothesis was not supported, as the effect direct experience was not significant. However,
the interaction of direct and indirect experiences had a positive impact on the rate of adopting the
CD. In figure 3a, I plotted how the multiplier effect of direct experience with music piracy on the
hazard rate differs for different levels of indirect experience, holding the other variables constant
at their means. The plotting shows that, when the indirect experience was at the mean level,
greater direct experience reduced the multiplier effect, but when the indirect experience was at
two standard deviations above the mean level, it increased the multiplier effect. Specifically, at
the mean level of indirect experience, 1% increase in direct experience reduced the likelihood of
adopting the CD by 3% in any given year, but at two standard deviations above the mean level it
increased the likelihood of adopting the CD by 13%.
The impact of direct and indirect experience on the rate of adopting the MP3 was
different from that on adopting the CD. Model 1 in table 6b demonstrates the effects of control
variables on the rate of adopting the MP3. Older or those established after the introduction of the
MP3 were likely to adopt the MP3 sooner. Positive experience with prior media technologies, the
number of first released records, and being independent labels also increased the rate of adopting
the MP3. Network centrality increased the rate of adopting the MP3, indicating that record labels
that were at the core of the production networks, being associated with larger number of
competing labels through the network partners, were more willing to adopt the MP3. Finally,
record labels that did not participate in the production networks were likely to adopt the MP3
sooner. Models 2 and 3 in table 6b display the effects of the two types of experience on the
adoption of the MP3. Record labels’ direct experience with music piracy increased the rate of
adopting the MP3, consistent with hypothesis 1. Specifically, a 1% increase in direct experience
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with music piracy resulted in a 2.5% higher likelihood of adopting the MP3 in any given year
between 1995 and 2005. Contrary to hypothesis 2, but consistent with the finding of the first
incidence of adopting the CD, indirect experience with music piracy had a significant negative
effect on the rate of adopting the MP3. Record labels with 1% more indirect experience had a 1%
lower likelihood of adopting the MP3. Also, indirect experience with music piracy did not have a
significant impact on the relationship between direct experience and the rate of adopting the
MP3, contrary to hypothesis 3.
Tables 7a and 7b present the results of the generalized estimating equation negative
binomial model for the effects of direct and indirect experience with music piracy on the extent
of production with the CD and the MP3 after technology adoption. Model 1 in table 7a shows the
effects of control variables on the extent of production with the CD after the adoption. Older
labels tended to release more records with the CD. Also, positive experience with prior
technologies and the number of first released records increased the extent of production with the
CD. Finally, network centrality had a U-shaped relationship with the extent of production. That
indicates that both labels at the center and the periphery of the production networks were likely
to deploy the technology less than those at the in-between of the networks. A few non-significant
control variables are notable. While larger and new entrant record labels were more willing to
adopt the CD, those record labels did not release more records in the CD format than
competitors. Also, there was no difference among the three types of record labels (i.e. being
major, independent, or unknown labels) in their deployment of the CD. The number of genres
covered by record labels and the number of copyrights held by record labels did not have a
significant impact on the extent of production with the CD, whereas they did increase the rate of
adopting the CD. Models 2 and 3 in table 7a present the effects of direct and indirect experience
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on the extent of production with the CD after the adoption. Consistent with hypothesis 1, record
labels with more direct experience with music piracy were likely to release more records with the
new technology, once the CD was adopted; record labels that had 1% more experience with
music piracy released 3.6% more records in CD format in any given year. Indirect experience
had a negative effect on the extent of production with the CD, contrary to hypothesis 2.
Specifically, during the period of the CD, record labels with 1% more indirect experience with
music piracy released on average 21% fewer records in any given year. Inconsistent with
hypothesis 3, the interaction effect of direct and indirect experience did not exist for the extent of
production with the CD after the adoption.
Table 7b displays the estimation of the extent of production with the MP3 after adoption.
Model 1 demonstrates the effects of control variables on the extent of production with the MP3.
Older or those established after the introduction of the MP3 were likely to release more records
with the new technology after adopting it. Also, positive experience with prior media
technologies and being independent labels increased the extent of production with the
technology. On the other hand, record labels that did not participate in the productions networks
released fewer records with the technology. While network centrality had a positive impact on
the rate of adopting the MP3, it had a U-shaped relationship with the extent of production. Those
results together indicate that record labels at the core of the production networks were willing to
adopt the MP3 but used it less than those at the in-between of the networks after adopting the
technology. Models 2 and 3 in table 7b show the effects of two types of experience on the extent
of production with the MP3. Consistent with hypothesis 1, record labels with 1% more
experience with music piracy released on average 3.5% more records in any given year between
1995 and 2005. Contrary to hypothesis 2, record labels with 1% more indirect experience
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released on average 1% fewer records in any given year after adopting the MP3. Contrary to
hypothesis 3, indirect experience with music piracy weakened (rather than strengthened) the
positive relationship between direct experience and the extent of production with the MP3. The
plot in figure 3b shows that the positive relationship between record labels’ direct experience and
the average number of records released is stronger for the mean level indirect experience than for
the two standard deviations above the mean level. Specifically, record labels with 1% more
direct experience released on average 3.9% more records in a given year, when their indirect
experience was at the mean level, but 3.1% more records, when the indirect experience was at
the two standard deviations above the mean level.
Hypothesis 4 predicted that the positive effect of direct (4a) and indirect (4b) experience
would be stronger for the CD than for the MP3. To test these hypotheses, first, I examined
whether the coefficients of Direct Experience and Indirect Experience for each technology are
significantly different, using the following equation:
$=

%&' () − &' + 3-
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which follows a standard normal distribution (Clogg, Petkova, & Haritou, 1995). &' () refers to the

coefficient for the CD from model 3 in tables 6a and 7a, &' + 3 refers to that for the MP3 from

model 3 in tables 6b and 7b, / (&1 ()) refers to the standard error of the coefficient for the CD from
model 3 in tables 6a and 7a, and / (&1 +

3) refers

to the standard error for the MP3 from model 3 in

tables 6b and 7b. I compared the effect size for each technology, when the two coefficients were
statistically different and the difference was not an outcome of standard errors. Hypothesis 4a
was not supported. Direct experience had a positive effect on the rate of adopting the MP3 but a
negative one on the CD, inconsistent with the hypothesis. Though direct experience had a
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positive effect on the extent of production with both technologies, there was no significant
difference between those two. Hypothesis 4b was also not supported; indirect experience had a
negative effect on the rate of adoption and the extent of production with both technologies.
However, note that the magnitude of the coefficients from each model was larger for the CD than
the MP3. That is, while the effect of indirect experience on technology adoption was not positive
as predicted, the negative effect of indirect experience with music piracy was stronger on the
adoption of the CD than the MP3.
Hypotheses 5 and 6 predicted that direct (H5a) and indirect (H6a) experiences would
decrease the extent of exclusivity with producing partners, but increase the extent of exclusivity
with publishing partners (H5b, H6b). Table 8 demonstrates the results of the generalized least
squares random-effects regression model that tests those two hypotheses. Models 1 and 3 in table
8a presents the effects of control variables on the extent of exclusivity in the relationships of
record labels with producing and publishing partners, respectively after the introduction of the
CD into the industry. Record labels that had more positive experience with prior media
technologies were likely to have greater exclusivity in their relationships with both producing
and publishing partners. On the other hand, older record labels, those established after the
introduction of the CD, or those that had higher network centrality tended to have less
exclusivity in their relationships with producing partners; neither organizational age, being new
entrants, nor network centrality had a significant impact on the relationship exclusivity with
publishing partners. Major labels had lower exclusivity in their relationships with both producing
and publishing partners than unknown labels, while independent labels had higher exclusivity
with publishing partners. These results for major labels are consistent with the literature on the
history of the music recording industry, which points to major labels as the main driving force of
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diffusion of the open system production (Dowd, 2004a; Lopes, 1992). Models 2 and 4 in table 8a
present how direct and indirect experiences with music piracy influence the extent of exclusivity
in the relationships of record labels with their producing and publishing partners after the
introduction of the CD into the music recording industry. Contrary to H5a, record labels with 1%
more direct experience had a 0.3% greater extent of exclusivity with producing partners. Those
labels had no difference in their extent of exclusivity with publishing partners, inconsistent with
H5b. Meanwhile, record labels with 1% more indirect experience with music piracy had 0.5%
less extent of exclusivity with producing partners, consistent with H6a, but no difference in the
extent with publishing partners, inconsistent with H6b.
Models 1 and 3 in table 8b demonstrate the effects of control variables on relationship
exclusivity with producing and publishing partners, respectively, after the introduction of the
MP3 into the music recording industry. Record labels’ positive experience with prior media
technologies increased the extent of exclusivity in their relationships with both producing and
publishing partners. Also, record labels with greater numbers of first released records were likely
to have greater exclusivity in their relationships with their producing partners. On the other hand,
major labels favored less exclusivity in the relationships with both network partners, consistent
with prior literature on the music recording industry (Dowd, 2004a; Lopes, 1992). Older record
labels or those established after the introduction of the MP3 were also likely to have less
exclusivity in their relationships with producing partners; organizational age and being new
entrants had no significant impact on the extent of exclusivity with publishing partners. Finally,
network centrality had a negative curvilinear relationship with the exclusivity with producing
partners. Record labels’ network centrality did not have a significant impact on exclusivity with
publishing partners. Models 2 and 4 in tables 8b display the effect of direct and indirect
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experiences with music piracy on record labels’ exclusivity in the relationships with producing
and publishing partners. Record labels with 1% more direct experience had a 0.1% greater
exclusivity with producing partners, contrary to H5a, and a 0.3% greater exclusivity with
publishing partners, consistent with H5b. Meanwhile, record labels with 1% more indirect
experience had 0.07% less extent of exclusivity with producing partners, consistent with H6a,
and 0.1% less with publishing partners, contrary to H6b.

The Effects of the Structure of Social Relationships
This section discusses the effects of the structure of social relationships on technology
adoption – that is, how the extent of exclusivity in the relationships of record labels with their
producing and publishing influences the adoption of the CD and the MP3. I predicted that record
labels’ greater exclusivity with producing and publishing partners would have a positive impact
on the adoption of new technologies (H7) and strengthen the positive effect of direct experience
on technology adoption (H8). Models 5 and 6 in table 6a present how the extent of exclusivity in
the relationships of record labels with their producing and publishing partners influence the rate
of adopting the CD. Failing to support hypothesis 7, record labels’ exclusivity with both network
partners did not have any significant effect on the adoption rate. Consistent with hypothesis 8,
the interaction between exclusivity with publishing partners and direct experience was positive
for the rate of adopting the CD. Specifically, when the extent of exclusivity with publishing
partners was at the mean level, record labels with 1% more direct experience with music piracy
had a 1.8% lower likelihood of adopting CD at any given year, but, when the extent of
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exclusivity was at the one standard deviation above the mean level, they had a 1% higher
likelihood of adopting the CD.10
Models 5 and 6 in table 6b display how the extent of exclusivity influences the adoption
of the MP3. The extent to which producing partners are exclusive to the focal label had a
significant impact on the rate of adopting the MP3. Specifically, 1% greater extent of exclusivity
in the relationships with producing partners increased the likelihood of adopting the MP3 by
0.3% in any given year, consistent with hypothesis 7. The extent of exclusivity with publishing
partners, on the other hand, had no significant impact on the rate of adopting the MP3. The
interaction between direct experience and the extent of exclusivity with publishing partners had a
positive impact on the rate of adopting the MP3, consistent with hypothesis 8. The plotting in
figure 4b demonstrates the multiplier effect of direct experience for two different levels of
indirect experience. When the extent of exclusivity with publishing partners was at the mean
level, a 1% more direct experience increased the likelihood of adopting the MP3 at any given
year by 3.2%, but when the extent of exclusivity was at two standard deviations above the mean
level, it increased by 4.3%. However, as figure 4a displays, the interaction between direct
experience and the extent of exclusivity with producing partners had a negative effect on the
same dependent variable; a 1% more direct experience increased the likelihood of adopting the
MP3 by 1.7%, when the extent of exclusivity was at the mean level, but reduced it by 0.2%,
when it was at two standard deviations above the mean level.
Models 5 and 6 in table 7a show how the extent of exclusivity in the relationships of
record labels with their producing and publishing partners affect the extent of production with
the CD after adoption. I did not find any significant effect of the extent of exclusivity with
I compared the mean with the one standard deviation above the mean rather than the two standard deviations,
because the extent of exclusivity that were two standard deviations above the mean was larger than 1, and beyond
the theoretical range of exclusivity.
10
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producing and publishing partners on the extent of production with the CD, failing to support
hypothesis 7. Also, contrary to hypothesis 8, the interaction between direct experience and the
extent of exclusivity with producing partners was marginally significant and negative; the
interaction between direct experience and the extent of exclusivity with publishing partners was
insignificant.
Models 5 and 6 in table 7b display how the extent of exclusivity influences the extent of
production with the MP3. Consistent with hypothesis 7, the extent of exclusivity with producing
partners had a significant positive impact on the extent of production; specifically, 1% greater
exclusivity in the relationships with producing partners increased record labels’ average number
of records released by 0.1%. The extent of exclusivity with publishing partners, on the other
hand, had no significant impact on the extent of production with the MP3. Contrary to hypothesis
8, the interaction between direct experience and the extent of exclusivity with producing partners
had no significant impact on the extent of production with the MP3. The interaction between
direct experience and the extent of exclusivity with publishing partners was significant, but the
significance level was marginal (p<0.1) and the effect was negative, contrary to the prediction.

Additional Analyses
I found that, inconsistent with hypothesis 1, direct experience with music piracy had a
non-significant impact on the rate of adopting the CD (Models 2 and 3, Table 6). But the change
in the significance in other models and the improvement of the model fit across the models
suggest that there might be another variable confounding the effect of direct experience on the
rate of adopting the CD. To further investigate how negative experience affected technology
adoption and explain the inconsistent finding, I ran additional analyses incorporating the square
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term of direct experience, whose results are displayed in Table 9. I first found that direct
experience with music piracy had a significant U-shaped relationship with the rate of adopting
the CD. In Figure 5a, I plotted the U-shaped relationship between direct experience and the
multiplier effect on the hazard rate.11 The effect of direct experience on the rate of adopting the
CD was increasingly negative until one standard deviation above its mean level, but increased
the rate afterwards. Model 2 in table 10 demonstrates that direct experience had an inverted Ushaped relationship with the extent of production with the CD. Figure 5b shows that, when
record labels’ direct experience exceeded the two standard deviations above the mean level, the
number of record released by record labels decreased. However, note that only 5% of the record
labels actually had such large direct experience in my dataset. The pattern of how direct
experience affected the adoption of the MP3 was different from the CD. Direct experience with
music piracy had a linear relationship with the rate of adopting the MP3, making record labels
more willing to adopt the technology. On the other hand, direct experience had an inverted Ushaped relationship with the extent of production with the MP3. However, as the relationship
between direct experience and the extent of production with the CD, only 3% of the record labels
actually had a negative relationship between their direct experience and the extent of production
with the MP3. Figure 6a and 6b displays the plotting of how direct experience influence the rate
of adopting the MP3 and the extent of production respectively.

SUMMARY

For two reasons, I cut figure 5A’s X-axis at the point of 0.15, rather than 1, which is the maximum of direct
experience. First, the inflection point was at one standard deviation above the mean level, and second, because direct
experience had a highly right-skewed distribution, it was difficult to see the overall shape of the relationship when
making the X-axis range from 0 to 1.

11
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Table 10 provides the summary of my findings, indicating which hypotheses were
supported. In general, direct experience with music piracy had a positive impact on the adoption
of new technologies, consistent with hypothesis 1. I found that direct experience increased the
rate of adopting the MP3 and the extent of production with both the CD and the MP3 after the
adoption. On the other hand, indirect experience had a negative impact on the adoption of new
technologies, which is the opposite to the prediction of hypothesis 2. Greater indirect experience
with music piracy reduced the rate of technology adoption and the extent of production with both
technologies.
Hypothesis 3 predicted a positive interaction effect between direct and indirect
experience with music piracy on the adoption of new technologies. This hypothesis was not
supported. Hypothesis 4, which predicted that the positive effect of direct and indirect
experiences on the adoption of a new technology would be stronger for the CD than the MP3,
was also not supported.
Regarding the effect of direct and indirect experience on the extent of exclusivity in the
relationships between record labels and producing and publishing partners (H5 and H6), I
generally found that direct experience with music piracy increased the extent of exclusivity with
both producing and publishing partners while indirect experience reduced it. As a result,
consistent only with H5b, record labels’ direct experience increased the extent of exclusivity
with publishing partners only during the period of the MP3 – that is, between 1995 and 2005.
Consistent only with H6a, indirect experience with music piracy reduced the extent of
exclusivity in the relationships with producing partners for both periods.
Hypothesis 7, which predicted a positive impact of the extent of exclusivity in the
relationships of record labels with producing and publishing partners on the adoption of new
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technologies, was partially supported. The extent of exclusivity with producing partners
increased the rate of adopting the MP3 and the extent of production with the MP3. However, I
did not find any support for the other main effects.
Hypothesis 8, which predicted a positive interaction effect between direct experience and
the extent of exclusivity with producing and publishing partners on the adoption of new
technologies, was also only partially supported. The interaction between direct experience and
the extent of exclusivity in the relationships with publishing partners had a positive impact on the
rate of adopting the CD and the MP3, consistent with the hypothesis. However, I did not find any
support for other interaction effects.
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CHAPTER SIX
IMPLICATIONS AND CONCLUSIONS
The purpose of this dissertation was to examine the relationship between organizations’
negative experiences with prior technologies and their adoption of new technologies. I
investigated the relationship in the context of the music recording industry, where multiple new
media technologies were introduced over time without displacing each other and where records
were released through the use of collaborative production networks based on a division of labor
(Becker, 1982). Building on the idea that the implications of technologies are socially
constructed, I first examined how a focal firm’s own, and other firms’, experience with music
piracy while using prior technologies, independently and in combination, influenced the adoption
of the CD and the MP3. I also investigated how the locus of technological change influenced the
effects of direct and indirect experience on technology adoption. I finally examined how the
structure of a focal firm’s social relationships, specifically the extent of exclusivity of its
relationships with producing and publishing partners, affected the adoption of new technologies.
The results of this dissertation enable me to extend our understanding of the organizational
learning, social network, and technological change literatures.

Discussion of the Effects of Direct and Indirect Experience
Focal labels’ direct experience with music piracy increased the rate of adopting the MP3.
Further, after adopting the technologies, direct experience with music piracy increased the extent
of production with the CD and the MP3. On the other hand, their indirect experience reduced
both the rate of adopting the CD and the MP3 and the extent of production with those
technologies, opposite to my prediction. It is notable that these findings depart from previous
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studies in two respects. Previous studies first indicate that organizations’ negative experience
with prior technologies is likely to reduce their likelihood of adopting new technologies;
negative experience can cause the organizations to avoid adopting technologies that may
reproduce the same experience and/or to regard all subsequent technologies as uncertain and
risky (Denrell & March, 2001; Eggers, 2012b; Van den Bosch, et al., 1999). I find the opposite;
negative experience increases the likelihood of adopting new technologies. Previous studies also
find that organizations learn in the same way from both direct and indirect experience. Whether
the experience is firms’ own or other firms’, organizations are to recreate positive experience
while to avoid negative experience (Denrell & March, 2001). I find that direct and indirect
experience have conflicting results on new technology adoption.
I suspect that such differences in the findings between the dissertation and the previous
studies stem from the characteristics of music piracy; music piracy is a problem for performance,
whose occurrence results from the behaviors of actors external to record labels. Like failures and
accidents, other kinds of negative experience studied in the organizational learning literature,
music piracy is likely to have a negative impact on record labels’ performance (Knopper, 2009;
Tschmuck, 2006; Witt, 2015). It generates market competition with cheaper copies of official
records, and such competition can reduce the sales of, and ultimately the revenues from, official
records for record labels. However, unlike them, music piracy is not likely to result from
organizations’ behaviors, including incorrectly executing routines and tasks or violating rules. In
fact, without their making any error in the operation to release records, record labels can still
experience music piracy if consumers, counterfeiters, and bootleggers decide to make illegal
copies of the official records. Given that music piracy reduces the revenue from selling records,
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but record labels have little to no control over its occurrence, music piracy is similar to costs
entailed with using media technologies.
Seeing music piracy as costs of using media technologies, and different from failures or
accidents, helps explaining the findings related to the effect of direct and indirect experience on
technology adoption. Record labels that have greater experience with music piracy, and face
higher costs of using media technologies, are likely to search for solutions and be willing to try
some of them (Cyert & March, 1963). Some solutions may aim to reduce the occurrence of
music piracy. The “Home Taping is Killing Music” campaign in the early 1980s, which record
labels ran to discourage consumers from sharing pirated records, or the lawsuit in the early 2000s
against Napster, an Internet service that facilitated consumers’ exchange of music file without
record labels’ authorization, can be the examples (Knopper, 2009; Wikström, 2009). Some
solutions can compensate for the loss from the growing costs of using media technologies. For
instance, record labels can make additional revenue sources by adopting new technologies
(Knopper, 2009;Tschmuck, 2006).
This interpretation of the relationship between direct experience with music piracy and
technology adoption also provides explanation for the effect of direct experience on the rate of
CD adoption. According to figure 5, there seems to be a threshold for direct experience beyond
which the rate of CD adoption started to increase. Such threshold effect may be the result of the
high switching cost from prior technologies (i.e. vinyl and cassette tape) to the CD. The CD was
an expensive media technology to adopt (Knopper, 2009). Adoption of the CD required record
labels to establish a new manufacturing facility with completely different machines and devices
from those in vinyl or cassette tape manufacturing facilities. Record labels also had to persuade
retail stores to install new display racks for the CD. They needed to make a huge investment of
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both money and time into the digitization of their analog back-catalogs to utilize their copyrights
with the new technology. Record labels were likely to have incentives to bear the high switching
cost entailed with adopting the CD, only when their direct experience with music piracy, and the
cost of using prior media technologies, exceeded the switching cost.
Further, it is possible that indirect experience with music piracy reduced the likelihood of
adopting new technologies, because others’ experience with music piracy possibly indicates their
lower performance compared to focal record labels. The behavioral theory of the firm suggests
that organizations are less likely to change when their performance exceeds their aspiration level
(Cyert & March, 1963; Greve, 1998). One way that organizations set their aspiration level is by
comparing themselves with other firms’ performance. When other record labels experience more
music piracy and are likely to have lower performance than focal record labels, the focal record
labels are likely to become satisfied with their performance and their current operations. As a
result, the focal labels can be unwilling to adopt new technologies. Because music piracy
indicates a performance problem, learning about others’ experience can paradoxically suppress
learning by focal labels, reducing their likelihood of adopting new technologies.
The results related to direct and indirect experience speak to the organizational learning
literature in two ways. First, they suggest that how organizations learn from their own negative
experience may depend on what negative experience organizations learn. The organizational
learning literature finds that organizations’ negative experience (e.g. failures or accidents) with
prior technologies reduces the likelihood of adopting subsequent technologies, because that
experience is likely to paint all subsequent technologies risky and uncertain, making
organizations avoid from adopting those technologies so as not to have the same experience
(Denrell & March, 2001; Eggers, 2012b; Van den Bosch, et al., 1999). However, when
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organizations have little to no control over the occurrence of the negative experience with prior
technologies, organizations may search for a way to manage the impact of negative experience
including adopting new technologies. This insight extends the organizational learning literature,
urging us to further investigate how the characteristics of experience influence how
organizational learning affects technology adoption.
Second, the findings further provide a condition under which learning from indirect
experience differs from that from direct experience. Studies investigating the effects of learning
from direct and indirect experience together assume that both kinds of experience have the same
implications for organization. For instance, Bresman (2010) found that both internal learning
activities, which refer to learning generated by team members’ experience, and external learning
activities, which include both learning from other organizational members external to the focal
team (i.e. vicarious learning) and from external sources about the context (i.e. contextual
learning), increased team performance. Schwab (2007) also found that major league baseball
teams could learn by observing other organizations as well as from their own experience. My
findings extend the organizational learning literature by questioning the underlying assumption
that organizations interpret both kinds of experience in the same way. That is, when
organizations experience a problem over the occurrence of which they have little to no control,
unlike direct experience, indirect experience can actually indicate the organizations’ better
performance than their competitors’ and hamper organizational learning.
There are a few limitations that should be noted when interpreting the results related to
the effects of direct and indirect experience on technology adoption. First, while I theorized that
experience with music piracy affected technology adoption independently from performancefeedback learning, I was not able to control for record labels’ performance. This omission can be
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problematic for two reasons. First, studies based on performance-feedback learning suggest that
whether organizations have achieved their performance goal, which is based on a comparison to
either their past performance or their competitors’ performance, is likely to influence the
likelihood of adopting new technologies (Baum & Dahlin, 2007; Greve, 1998, 2008; Schwab,
2007). Second, music piracy is a negative experience closely related to performance. As a result,
it is difficult with the current empirical model to clarify that the adoption of new technologies is
driven by learning from experience with music piracy, not by performance-feedback learning.
The fact that the measure Direct Experience captures the number of records that were pirated,
rather than how music piracy affected record labels’ sales, may somewhat relieve the concern
about the confounding effect of learning from experience and performance. However, future
studies should clearly separate the mechanism of direct experience on technology adoption from
that of performance-feedback by directly controlling for record labels’ performance.
Second, while I theorized that direct experience with music piracy affects technology
adoption by triggering record labels’ search for solutions, I was not able to observe the actual
search process – such as trying other possible solutions to music piracy. Instead, I focused on the
adoption of two media technologies, the CD and the MP3, both of which, we know, were
eventually embraced by the recording industry. Record labels could have taken a variety of other
actions that were likely to solve the music piracy problem, such as running public relation (PR)
campaigns against music piracy or lobbying government agencies to raid counterfeiters. In
addition, between the introduction of the CD and the MP3, several media technologies were
introduced into the music recording industry and disappeared after a while – such as the
MiniDisc (MD) or Digital Audio Tape (DAT). However, I did not control for these alternative
activities or technologies, which record labels chose to use in the search process. The omission
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of those can be problematic, because experiences generated in the search process can be
alternative explanations for the adoption of the CD and the MP3. For instance, it is possible that
experiencing a failure following a PR campaign against music piracy, and learning from that
failure about how difficult it is to manage music piracy, drove the adoption of new technologies,
rather than experience with music piracy itself. Also, it might be the failure with other
technologies (i.e. MD or DAT) in the search process, rather than having little experience with
music piracy, that delayed the adoption of new technologies (Eggers, 2012b). Future studies can
investigate how record labels’ activities or their use of media technologies failed in the music
recording industry affects technology adoption, clarifying whether experience with music piracy
influenced technology adoption independently from the experiences generated in the process of
problemistic search.
Finally, in this dissertation, I focus on how the adoption of new technologies is affected
by factors on the supply-side (e.g. record labels’ direct and indirect experience with prior
technologies, their relationships with producing and publishing partners). However, research on
technological change illustrates how technology adoption is also likely to be affected by factors
on the consumer-side, such as the distinct preferences of different consumer segments (Tripsas,
2008). For instance, as graphics and picture came to be critical components for newspapers,
which were primary consumers of the typesetting industry, typesetter firms adopted a new
printing technology, offset lithography, which worked better for printing images (Tripsas, 2008).
In the music recording industry, the adoption of media technologies was likely influenced by
changes in consumers’ preferences for media devices, such as portable CD or MP3 players. The
introduction of portable MP3 players promoted music listeners to look for records in the MP3
format, while a shift in the preferences among young generations for a fuller, warmer sound
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revitalized the use of vinyl by record labels (Knopper, 2009; Sisario, 2015; Witt, 2015). The lack
of control for such factors that might influence record labels’ decisions to adopt new
technologies from the consumer-side can be problematic, because those factors can provide
alternative explanations for my findings. For instance, the introduction of portable MP3 players
could have incentivized the commission of more music piracy for consumers who wanted to
carry around their music libraries, but also the adoption of the MP3 by record labels that
expected growth of the MP3 market. Future studies should examine how consumer-side factors
influence the adoption of technology and compare those effects with the effects of direct
experience with music piracy, perhaps by collecting data on the sales of media devices.

Discussion of the Effects of the Characteristics of Technological Change
In this dissertation, I investigated the role of the characteristic of new technologies in the
firms’ decision making process to adopt new technologies, predicting that the positive effects of
learning from direct and indirect experience on technology adoption would be stronger for the
CD, a new technology developed within the music recording industry, than the MP3, that
developed outside the industry. I did not find any support for those hypotheses. However, some
of my findings about the process by which firm characteristics affect technology adoption
suggest that it is indeed critical to consider the characteristics of new technologies – such as the
locus of technological change or switching costs.
I found that the negative effects of indirect experience were stronger for the CD than for
the MP3. In the previous section, I suggested that one interpretation of the effect of indirect
experience with music piracy reducing the likelihood of adopting new technologies is that
others’ experiencing performance-related problem indicated focal labels’ better performing than
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their competitors. If that interpretation is correct, I suspect that the high switching cost from
cassettes to the CD relative to switching from the CD to the MP3 explains the difference in the
negative effects of indirect experience on technology adoption. Switching to the CD required an
investment into building new manufacturing facilities and digitizing the existing music catalog;
switching to the MP3 did not require such an investment, and thus was relatively less costly
(Knopper, 2009; Witt, 2015). Record labels that had greater indirect experience with music
piracy and saw their performance as better than competitors may have been reluctant to change
their routines required for adopting new technologies. And such reluctance on the part of record
labels might have been stronger for a more expensive new technology – the CD. If it had been
the locus of technological change, rather than switching costs, that created the difference
between the CD and the MP3, as I initially theorized, the negative effect of indirect experience
should have still been weaker for the CD than the MP3. That is, record labels should have been
more likely to adopt the CD than the MP3, because the CD, a new technology triggering a
supply-driven change, were likely to be more easily recognized as a solution than the MP3, a
new technology triggering a demand-driven change.
It is also notable that the extent of exclusivity with producing partners affected the
adoption of new technologies only for the MP3 and not for the CD. I suspect that this result is
due to the difference in the locus of development between the technologies. A technological
change driven by the demand-side, the MP3, is characterized as being more uncertain than one
driven by the supply-side, the CD (Tripsas, 2008). Under such high uncertainty, firms are likely
to rely on knowledge, experience, or information from others in making sense of the
technological change (Benner & Tripsas, 2012). It is possible that, when confronting the MP3,
focal record labels utilized all available knowledge and information, including information from
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their producing partners, in an attempt to make sense of the highly uncertain technology whose
introduction was driven by the customers of the music recording industry. Unlike with the MP3,
the CD was introduced by two firms in the music recording industry, and those two firms shared
information on the technology and educated the record labels’ executives on how the CD worked
to promote its adoption (Knopper, 2009). For lower uncertainty technologies, it might be
unnecessary for record labels to rely on their network partners’ knowledge and experience in
making adoption decision.
These findings speak to the literature on technological change. Specifically, they
highlight the need to investigate how specific characteristics of technologies influence the pattern
of technology adoption. Many studies in the technological change literature have pointed out that
the effects of firm characteristics (e.g. firm capability) on technology adoption vary depending
on the characteristics of new technologies. However, these studies tend to focus on a paradoxical
situation where a certain firm’s capability helps adopting one kind of new technology while that
capability impedes the firm from adopting another kind of technology. For instance,
organizational capabilities based on members’ knowledge and skills may help adopting
incremental technologies but prevent the organizations from adopting radical technologies
(Anderson & Tushman, 1990). More recent studies tend to focus on solutions to this situation,
questioning how incumbent firms develop capabilities for maintaining their leading position after
the introduction of radical technologies, to which they are known to be vulnerable (Eggers &
Kaplan, 2009; Eggers, 2014; Furr & Snow, 2015).
However, my findings suggest that how the characteristics of technologies interact with
firm characteristics to determine the pattern of technology adoption is more complicated. For
instance, the level of switching costs may differentiate the strength of the effect of firm
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characteristics (i.e. negative experience) on technology adoption. Some firm characteristics (i.e.
the extent of exclusivity) may be activated to influence technology adoption only for a new
technology developed outside the industry. As I simply compared two different new technologies
(i.e. the CD and the MP3), it is difficult to conclusively posit the specific role of technological
characteristics (e.g. switching cost) in the pattern of technology adoption. By analyzing different
characteristics of new technologies, future studies can make a significant contribution to the
literature of technological change.

Discussion for the Effects of the Structure of Co-operative Production Networks
A greater extent of exclusivity in the social relationships of focal labels with producing
partners increased the likelihood of adopting the MP3. I argued that focal record labels with
greater exclusivity in their relationships with producing partners could better appropriate the
knowledge and experience of those partners for two reasons. First, because the portfolio of
producing partners’ relationships was concentrated on the focal labels, producing partners had
more incentive to share their knowledge and experience with the focal labels than other
competing labels with which those partners might work (Pfeffer & Salancik, 1978). Second, as a
result of such interactions, focal record labels were likely to build routines for maintaining the
relationships and shared understanding among producing partners, which facilitated the transfer
of the partners’ knowledge and experience (Broschak, 2004; Uzzi, 1997). I further argued that
the appropriated knowledge and experience of producing partners helped record labels to
recognize the benefit of new technologies for the record creation process, promoting the adoption
of new technologies. However, unlike the case of producing partners, I did not find any
significant effect of greater exclusivity with publishing partners on the adoption of the MP3.
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These findings speak to the literature on social networks and technological change.
Specifically, my findings suggest that firm network structure may influence the adoption of new
technologies by facilitating the implementation of new technologies through organizational
change. The social network literature tends to investigate how firm’s social networks influence
technology adoption in the context of diffusion, focusing on the information flowing through
networks. It posits that network structure prompts imitation by enabling organizations to observe,
or communicate with, partners that have already adopted the technologies and learn about new
technologies that better fit their technical or social needs (Levitt and March 1988; Westphal et al.
1997). For example, organizations with a larger number of prior adopters in their networks are
more likely to adopt a new technology because they get to know whether the new technology is
effective and/or socially acceptable (Haunschild 1993; Westphal et al. 1997).
While the existing literature highlights the informational benefits of firm networks, it
tends to overlook another potential benefit from firm networks – they can provide flexibility for
organizations to change how the operational activities are arranged and better adapt to
environmental changes (Schilling and Steensma 2001). In addition, while the technological
change literature demonstrates that adopting new technologies changes organizational structure,
such as how activities are re-arranged among actors with different roles (Barley, 1986), these
studies have rarely considered how potential changes in the structure as a result of adopting new
technologies may influence technology adoption decisions. This dissertation finds that a
characteristic of the network structure, the extent of exclusivity, promotes technology adoption.
This finding can extend the literature on social networks and technological change by
highlighting the role of firm networks in incorporating new technologies into existing routines.
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There is a limitation when interpreting the implications of my findings related to the cooperative production networks. I examined a very specific context, the music recording industry,
where records are released by the operation of co-operative production networks based on a
division of labor. The extent of exclusivity might have a similar impact on technology adoption
in similar contexts, where focal organizations produce the final product through co-operation
with multiple external actors – such as the software industry, which utilizes multiple freelancing
programmers in new product development. However, my findings might not generalize to other
network contexts. For instance, in the context of inter-organizational relationships based on
strategic alliances or joint venture, the effect of exclusivity might become marginal, because
external actors have more resources and a larger capacity to work with focal actors. Also, the
extent of exclusivity might be less effective in industries where coordination problems are less
severe – such as biotechnology industry, where actors have similar training and are under the
influence of common conventions and institution. By investigating the effect of the extent of
exclusivity in different network contexts, future research can uncover some boundary conditions
related to the characteristics of external actors, such as actors’ attention capacity, or the
institutional factors, such as degree of professionalization in industries, and examine whether
those boundary conditions weaken the positive effect of exclusivity on technology adoption.

Conclusion
In this dissertation, I question how organizations’ experience with problems while using
prior technologies influences their decisions to adopt new technologies. I choose record labels’
adoption of media technologies in the music recording industry as the research context, where
records are the products of co-operative production networks based on a division of labor among
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various actors with different roles, and where multiple technologies were introduced over time
and co-existed for an extended period. My findings suggest that, to understand how firms’
experience influences their decisions to adopt new technologies, we need to scrutinize what firms
learn; when firms experience a problem over which they have little to no control, how direct and
indirect experience affect technology adoption is much more complex than previous studies find.
Focal firms’ experiencing a problem while using prior technologies increased the likelihood of
adopting new technologies in an attempt to solve the problem, but the same experience reduced
technology adoption when the focal firms learned about it from others. Further, depending on the
characteristic of new technologies (i.e. whether a new technology was introduced from the inside
or the outside of the industry), the effect of firms’ network structure on technology adoption
decisions varied.
The technological change literature based on organizational learning theory and social
network perspective has demonstrated that firms’ learning from experience and their social
network structure play critical roles in their decisions to adopt new technologies. However, those
effects are not straightforward. To understand how firm experience influences technology
adoption, future studies need to investigate three major factors – characteristics of organizations,
technologies, and the environment – in combination to overcome the limited view provided in
the existing literature.
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TABLE 1
Summary of Hypotheses
H1. Greater direct experience with music piracy will increase a record label’s likelihood of adopting a
new technology.
H2. Greater indirect experience with music piracy will increase a record label’s likelihood of adopting a
new technology.
H3. Greater indirect experience with music piracy will strengthen the positive effect of direct experience
with music piracy on a record label’s likelihood of adopting a new technology.
H4a. The positive effect of direct experience with music piracy on a record label’s likelihood of adopting
a new technology will be stronger for a supply-driven technological change (the CD) than for a demanddriven technological change (the MP3).
H4b. The positive effect of indirect experience with music piracy on a record label’s likelihood of
adopting a new technology will be stronger for a supply-driven technological change (the CD) than for a
demand-driven technological change (the MP3).
H5a. Greater direct experience with music piracy will decrease the extent to which producing partners are
exclusive to the focal label.
H5b. Greater direct experience with music piracy will increase the extent to which publishing partners are
exclusive to the focal label.
H6a. Greater indirect experience with music piracy will decrease the extent to which producing partners
are exclusive to the focal label.
H6b. Greater indirect experience with music piracy will increase the extent to which publishing partners
are exclusive to the focal label will be.
H7. Greater exclusivity with producing and publishing partners will increase the likelihood of adopting a
new technology.
H8. Greater exclusivity with producing and publishing partners will strengthen the positive effect of
direct experience with music piracy on a record label’s likelihood of adopting a new technology.
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TABLE 2
List of Media Technologies

Media Technologies

Year of Introduction

Other technologies perceived
as the same technologies

Vinyl (45rpm)

1949

33 rpm vinyl

Cassette Tape

1962

8-Track

CD

1982

Minidisc

MP3

1995
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TABLE 3
Historical Change of Major Labels in the Music Recording Industry
-1937

1938-1949

1950-1961

1962-1971

1972-1987

1988-1990

1996-1999

Music
Publishers
Holding
Company
(MPHC)

Music
Publishers
Holding
Company
(MPHC)

Music
Publishers
Holding
Company
(MPHC)

Music
Publishers
Holding
Company
(MPHC)

Music
Publishers
Holding
Company
(MPHC)

Warner Music
Group

Warner Music
Group

EMI

EMI

EMI

EMI

EMI

EMI

American
Record
Corporation
(ARC)

Columbia-CBS
Records

Columbia-CBS
Records

Columbia-CBS
Records

Columbia-CBS
Records

2004-2012

2012-

Warner Music
Group

Warner Music
Group

Warner Music
Group
(+Parlophone,
EMI/Virgin
Classics (Both
from EMI)

EMI

EMI

EMI

CBS Records

Sony Music

Sony Music

Sony BMG
(+BMG)

Sony Music
Entertainment
(EMI's
publishing)

BMG

BMG

BMG
Universal Music
Group
(+PolyGram)

Universal Music
Group

Universal Music
Group (+EMI)

Decca Records

Decca Records

Decca Records

Decca Records

Decca Records

MCA

Universal Music
Group

Hollandsche
Decca
Distributie
(HDD)

Hollandsche
Decca
Distributie
(HDD)

Phillips
Phonografische
Industrie (PPI)

GramophonPhillips Group
(GPG)

PolyGram

PolyGram

PolyGram
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1999-2004

TABLE 4
Variables and Measures
VARIABLE
Dependent Variable &
Independent Variable:

MEASURE

New Technology Adoption

1. First incidence of adoption: Dummy variable indicating whether a focal
label released a record for the first time in the format of the new
technology in year t (1 = Yes).
2. Extent of production: Count of the number of records that a focal label
releases in the new technology format in year t.

Direct Experience

Composite index of two measure (Range: 0-1)
1. Count of the cumulative number of records that a focal label has released
with prior technologies and that have been pirated since the focal label
firm entered the industry till year t.
2. Count of the number of years in which the focal label has experienced
music piracy

Indirect Experience

A sum of Direct Experience that other labels (i.e. those which share the same
producing or publishing partners with the focal label) have in year t (Range:
0-1).

Relationship Exclusivity

Extent to which the relationships of network partners are concentrated on a
focal label, foregoing relationships with other labels (Range: 0-1).
∗

=

∗

[(

∗

) ∙ {1 −

∗

(

) }] ∙ (

∗
∗

)

: Number of ties that the network partner p had with the focal label l* in year t,
: Total number of ties that the network partner p had with record labels in year t,
: Number of ties that the network partner p had with record label l in year t, ∗ :
Total number of ties that the focal label l* had with network partners in year t)
(
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Control Variablesfirm-attributes:
Organizational Size

1. Count of the number of records that a focal label releases in year t.
2. Count of the total number of main artists in year t with whom a focal label
has formed relationships to release records.

Organizational Age

Number of years since a focal label released its first record.

New Entrants

Dummy variable indicating whether a focal label was established after the
introduction of the most recent new technology (1 = Yes).

Network Centrality

Number of other labels that have relationships with a focal label divided by
the total number of record labels in the networks in year t.

Genre Coverage

1. Dummy variable for each genre indicating whether a focal label covers that
genre in year t (1 = Yes).
2. Count of the number of genres covered by a focal label in year t.

Copyright Ownership

Count of the cumulative number of copyrights owned by a focal label since
the label first released its record.

Prior Positive Experience

Count of the cumulative number of records released in prior technology
format, which have not been pirated, since a focal label first released its
record.

First Releases

Count of the number of records released in year t that a focal label has not
previously released before in any format.

Non-participants

Dummy variable indicating a focal label has no relationships with producing
and publishing partners (1 = Yes).

Label Categories

Dummy variables indicating each label category – that is, major, independent,
and unknown (1 = Yes).

Control Variablesenvironmental-attributes:
Prevalence of a New Technology

Count of the cumulative number of labels in year t that have released records
in the new technology format since its introduction.

Post-DMCA

Dummy variable indicating the period after 1998 (1 = Yes).

Competitive Pressure

Count of the total number of record labels that released any record in year t.

Anomalous Events

Dummy variable for every year from 1982 till 2005 (1 = Yes).
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TABLE 5
Descriptive Statistics & Bivariate Correlations of Key Variables
A. The CD being the New Media Technology (1982~1994)
1. Direct Experience
2. Indirect Experience
3. Relationship Exclusivity
- Producing Partners
4. Relationship Exclusivity
- Publishing Partners
5. Organizational size
(/100)
6. Organizational age
(/100)
7. Network Centrality
8. Genre Coverage (/100)
9. Copyright Ownership
(/10,000)
10.Prior Positive
Experience (/100)
11.First Releases (/100)
12.Prevalence of a New
Technology (/10,000)
13.Competitive Pressure
(/10,000)

Mean
0.036
0.017

S.D.
0.06
0.027

Min
0
0

Max
0.638
0.294

0.39

0.357

0.283

1

2

3

6

7

0.592

0

1

0.010

-0.129

0.374

0

1

0.055

-0.018

0.092

0.035

1.334

-0.287

39.906

0.769

0.564

0.010

0.044

15.308

11.772

1

55

0.538

0.379

-0.047

0.010

0.318

0.033
6.526

0.064
9.111

0
1

0.671
145

0.738
0.773

0.862
0.685

-0.075
-0.009

0.012
0.061

0.755
0.854

0.396
0.369

31.871

159.152

0

5,070

0.726

0.513

0.008

0.844

0.032

0.946

0.292

0.676

1.342

2.212

0

27.569

0.848

0.571

3.354

11.269

0

288

0.585

0.494

0.041

0.078

0.831

0.447

0.773

0.826

0.776

0.03

0.058

0.835

0.186

0.697

0.779

0.735

0.706

3221.219

2029.721

100

6,227

0.023

0.236

-0.057

-0.014

0.022

0.131

0.051

0.021

0.035

-0.078

0.000

2493.61

745.142

1,216

3,684

0.026

0.240

-0.059

-0.015

0.022

0.130

0.052

0.022

0.034

-0.083

0.002

1) n = 29,194
2) Correlations greater than 0.01 or smaller than -0.01 are significant at the .05 level.
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4

5

8

9

10

11

12

0.772

0.994

B. The MP3 being the New Media Technology (1995~2005)
1. Direct Experience
2. Indirect Experience
3. Relationship Exclusivity
- Producing Partners
4. Relationship Exclusivity
- Publishing Partners
5. Organizational size
(/100)
6. Organizational age
(/100)
7. Network Centrality
8. Genre Coverage (/100)
9. Copyright Ownership
(/10,000)
10.Prior Positive
Experience (/100)
11.First Releases (/100)
12.Prevalence of a New
Technology (/10,000)
13.Competitive Pressure
(/10,000)

Mean
0.051
0.064

S.D.
0.086
0.103

Min
0
0

Max
1
1

1

2

3

0.715

0.334

0.321

0

1

0.032

-0.095

0.256

0.359

0

1

0.085

0.021

0.056

-0.008

1.411

-0.287

70.329

0.682

0.527

0.015

21.153

13.064

1

66

0.477

0.399

-0.02

0.019

0.237

0.025
5.123

0.054
8.511

0
1

0.851
160

0.773
0.811

0.817
0.686

-0.058
0.005

0.032
0.072

52.658

296.82

0

15,775

0.663

0.506

0.013

0.032

2.058

3.617

0

48.023

0.878

0.727

0.043

0.094

0.744

0.410

0.829

0.859

0.695

1.408

5.675

0

204

0.463

0.355

0.045

0.064

0.649

0.098

0.582

0.611

0.458

0.568

6794.814

3052.338

557

8,929

-0.032

0.103

-0.027

-0.028

-0.032

0.119

-0.142

-0.099

0.018

-0.068

-0.133

7494.732

1827.608

4,020

9,252

-0.062

0.114

-0.043

-0.036

-0.024

0.073

-0.120

-0.101

0.004

-0.074

-0.111

1) n = 75,620
2) Correlations greater than 0.019 or smaller than -0.019 are significant at the .05 level.
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4

5

6

7

0.706
0.808

0.342
0.328

0.836

0.888

0.236

0.599

8

9

10

11

12

0.043

0.715

0.937

TABLE 6
Estimation of the First Incidence of Adopting New Technologies
A. First Incidence of Adopting the CD
Model 1
Model 2
Model 3
Model 4
Model 5
Direct Experience (D.E.)

-0.985
(0.791)

Indirect Experience (I.E.)

-2.495***
(0.795)
-23.32***
(1.680)

D.E. X I.E.

-7.427***
(1.041)
-28.18***
(1.811)
276.7***
(34.10)

Relationship Exclusivity
w/Producing Partners (R.E. Pro)
Relationship Exclusivity
w/Publishing Partners (R.E. Pub)
D.E. X R.E. Pro

Model 6

Model 7

-2.472***
(0.796)
-23.52***
(1.699)

-4.055***
(1.213)
-23.70***
(1.700)

-0.0321
(0.0388)
-0.00842
(0.0348)

-0.0113
(0.0472)
-0.120***
(0.0434)
-1.886
(2.065)
7.978***
(1.797)
126.6***
(15.29)
-4.991***
(0.269)
0.644***
(0.0393)
31.51***
(1.311)
-115.0***
(5.580)
4.225***
(0.610)

-9.515***
(1.422)
-28.53***
(1.828)
278.2***
(34.03)
-0.0264
(0.0467)
-0.122***
(0.0431)
-0.846
(2.096)
8.224***
(1.819)
128.4***
(14.99)
-4.963***
(0.269)
0.638***
(0.0393)
33.55***
(1.354)
-135.2***
(6.133)
4.060***
(0.611)

D.E. X R.E. Pub
Organizational Size
Organizational Age
New Entrants
Network Centrality
Network Centrality2
Genre Coverage

116.2***
(15.78)
-5.031***
(0.266)
0.654***
(0.0392)
15.01***
(0.711)
-82.73***
(5.295)
4.002***
(0.612)

117.6***
(15.86)
-4.983***
(0.268)
0.655***
(0.0392)
15.13***
(0.718)
-84.09***
(5.421)
4.046***
(0.613)

130.4***
(15.18)
-4.980***
(0.269)
0.645***
(0.0392)
31.18***
(1.307)
-112.3***
(5.511)
4.357***
(0.607)
149

130.8***
(14.89)
-4.954***
(0.269)
0.639***
(0.0393)
33.28***
(1.351)
-132.6***
(6.113)
4.216***
(0.608)

130.6***
(15.22)
-4.987***
(0.269)
0.645***
(0.0392)
31.19***
(1.308)
-112.4***
(5.517)
4.335***
(0.608)

Copyright Ownership

Genre Dummies

29.54***
(11.06)
-53.39***
(2.323)
2.978***
(0.532)
0.0262
(0.0477)
0.247***
(0.0475)
0.232***
(0.0382)
Included

32.16***
(11.22)
-53.77***
(2.351)
3.029***
(0.537)
0.0276
(0.0477)
0.250***
(0.0476)
0.233***
(0.0382)
Included

22.89**
(10.93)
-57.23***
(2.337)
3.054***
(0.516)
-0.00347
(0.0476)
0.275***
(0.0478)
0.243***
(0.0383)
Included

13.32
(10.82)
-59.09***
(2.355)
3.197***
(0.507)
-0.00168
(0.0476)
0.266***
(0.0479)
0.250***
(0.0383)
Included

22.68**
(10.97)
-57.13***
(2.341)
3.087***
(0.517)
-0.0217
(0.0526)
0.271***
(0.0479)
0.243***
(0.0383)
Included

24.03**
(11.25)
-57.16***
(2.336)
3.302***
(0.527)
-0.0242
(0.0526)
0.273***
(0.0479)
0.243***
(0.0383)
Included

13.01
(11.21)
-59.11***
(2.353)
3.412***
(0.519)
-0.0257
(0.0525)
0.268***
(0.0481)
0.250***
(0.0383)
Included

Year Effects

Included

Included

Included

Included

Included

Included

Included

-2.369***
(0.132)
0.210***
(0.00551)
3725.16
-10579.899
17,723

-2.358***
(0.133)
0.210***
(0.00551)
3726.73
-10579.117
17,723

-2.466***
(0.133)
0.210***
(0.00551)
3913.96
-10485.498
17,723

-2.380***
(0.132)
0.211***
(0.00551)
3973.84
-10455.56
17,723

-2.448***
(0.135)
0.211***
(0.00551)
3914.69
-10485.134
17,723

-2.439***
(0.136)
0.211***
(0.00551)
3933.83
-10475.566
17,723

-2.337***
(0.135)
0.211***
(0.00551)
3994.65
-10445.157
17,723

Prior Positive Experience
First Releases
Non-Participants
Label Categories (L.C.) – Major
L.C. – Independent

Constant
Gamma
Chi-sq.
Log Likelihood
Observations
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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TABLE 6 (Cont.)
Estimation of the First Incidence of Adopting New Technologies
B. First Incidence of Adopting the MP3
Model 1
Model 2
Model 3
Model 4
Model 5
Direct Experience

2.441***
(0.386)

Indirect Experience

2.268***
(0.389)
-1.079***
(0.336)

D.E. X I.E.

2.486***
(0.475)
-0.984***
(0.355)
-2.304
(2.889)

R.E. Pro
R.E. Pub

Model 6

Model 7

2.114***
(0.389)
-0.684**
(0.340)

2.766***
(0.526)
-0.727**
(0.340)

0.286***
(0.0362)
0.0227
(0.0302)

0.338***
(0.0400)
-0.00551
(0.0347)
-2.942***
(0.912)
1.487**
(0.754)
-0.322
(4.911)
0.250**
(0.121)
1.379***
(0.0353)
3.831***
(0.972)
-4.596*
(2.588)
-2.192***
(0.538)

3.162***
(0.629)
-0.591
(0.359)
-3.339
(2.938)
0.342***
(0.0402)
-0.00390
(0.0348)
-3.079***
(0.920)
1.397*
(0.756)
0.479
(4.924)
0.237*
(0.121)
1.381***
(0.0353)
3.694***
(0.974)
-3.101
(2.883)
-2.147***
(0.541)

D.E. X R.E. Pro
D.E. X R.E. Pub
Organizational Size
Organizational Age
New Entrants
Network Centrality
Network Centrality2
Genre Coverage

-2.459
(4.521)
0.280**
(0.118)
1.370***
(0.0352)
2.035***
(0.595)
-0.858
(2.189)
-2.075***
(0.538)

-4.630
(4.618)
0.159
(0.120)
1.367***
(0.0352)
1.246**
(0.614)
0.491
(2.227)
-2.349***
(0.537)

-1.822
(4.736)
0.181
(0.120)
1.366***
(0.0352)
3.686***
(0.972)
-3.543
(2.565)
-2.164***
(0.537)
151

-1.334
(4.744)
0.172
(0.120)
1.368***
(0.0352)
3.592***
(0.975)
-2.457
(2.890)
-2.136***
(0.539)

-1.913
(4.795)
0.260**
(0.121)
1.380***
(0.0353)
3.791***
(0.972)
-3.594
(2.572)
-2.090***
(0.537)

Copyright Ownership

Genre Dummies

-1.071
(2.273)
10.26***
(0.886)
0.878***
(0.306)
0.109***
(0.0336)
-0.0794*
(0.0465)
0.0919**
(0.0361)
Included

-2.258
(2.174)
7.756***
(0.979)
1.120***
(0.303)
0.103***
(0.0336)
-0.0808*
(0.0465)
0.0737**
(0.0363)
Included

-2.266
(2.256)
7.072***
(1.000)
1.052***
(0.302)
0.0872**
(0.0339)
-0.0764
(0.0466)
0.0758**
(0.0364)
Included

-2.196
(2.262)
7.177***
(1.006)
1.014***
(0.307)
0.0899***
(0.0341)
-0.0767*
(0.0465)
0.0744**
(0.0364)
Included

-1.800
(2.312)
6.470***
(1.000)
0.948***
(0.303)
0.218***
(0.0389)
-0.0541
(0.0467)
0.0809**
(0.0364)
Included

-2.304
(2.342)
6.714***
(1.008)
1.081***
(0.307)
0.222***
(0.0392)
-0.0590
(0.0468)
0.0833**
(0.0364)
Included

-2.217
(2.355)
6.885***
(1.016)
1.029***
(0.312)
0.227***
(0.0394)
-0.0601
(0.0468)
0.0817**
(0.0364)
Included

Year Effects

Included

Included

Included

Included

Included

Included

Included

-3.573***
(0.0583)
1.348***
(0.0170)
26666.22
-4331.1101
31,736

-3.589***
(0.0586)
1.350***
(0.0170)
26676.54
-4325.9532
31,736

-3.596***
(0.0594)
1.349***
(0.0170)
26677.17
-4325.6342
31,736

-3.723***
(0.0616)
1.351***
(0.0170)
26738.26
-4295.0923
31,736

-3.725***
(0.0620)
1.351***
(0.0170)
26749.87
-4289.2851
31,736

-3.738***
(0.0630)
1.350***
(0.0170)
26751.17
-4288.6364
31,736

Prior Positive Experience
First Releases
Non-Participants
L.C. – Major
L.C. – Independent

Constant

-3.572***
(0.0582)
Gamma
1.351***
(0.0170)
Chi-sq.
26626.68
Log Likelihood
-4350.8832
Observations
31,736
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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TABLE 7
Estimation of the Extent of Production after the Adoption
A. Extent of Production after Adopting the CD
Model 1
Model 2
Model 3
Model 4
Model 5
Direct Experience

3.534***
(0.468)

Indirect Experience

3.463***
(0.471)
-5.584***
(1.023)

D.E. X I.E.

3.780***
(0.532)
-4.605***
(1.298)
-7.454
(5.998)

R.E. Pro
R.E. Pub

Model 6

Model 7

3.449***
(0.471)
-5.520***
(1.030)

3.873***
(0.597)
-5.475***
(1.031)

0.0273
(0.0566)
0.00448
(0.0454)

0.112
(0.0752)
-0.0189
(0.0632)
-1.453*
(0.872)
0.429
(0.710)
0.121
(3.304)
0.392
(0.295)
-0.157*
(0.0817)
8.888***
(0.719)
-12.31***
(1.660)
0.105
(0.345)

4.244***
(0.661)
-4.435***
(1.309)
-7.873
(6.027)
0.118
(0.0755)
-0.0151
(0.0633)
-1.498*
(0.874)
0.366
(0.711)
0.837
(3.328)
0.357
(0.296)
-0.159*
(0.0817)
8.462***
(0.793)
-10.96***
(1.988)
0.121
(0.345)

D.E. X R.E. Pro
D.E. X R.E. Pub
Organizational Size
Organizational Age
New Entrants
Network Centrality
Network Centrality2
Genre Coverage

2.419
(3.212)
1.045***
(0.278)
-0.0882
(0.0804)
7.000***
(0.545)
-11.24***
(1.572)
0.0305
(0.342)

-0.985
(3.266)
0.379
(0.291)
-0.149*
(0.0812)
6.468***
(0.552)
-10.05***
(1.583)
-0.0752
(0.342)

-0.0404
(3.291)
0.387
(0.294)
-0.154*
(0.0817)
8.856***
(0.717)
-12.10***
(1.644)
0.130
(0.344)
153

0.585
(3.312)
0.353
(0.295)
-0.156*
(0.0817)
8.447***
(0.792)
-10.80***
(1.983)
0.145
(0.344)

-0.00752
(3.288)
0.401
(0.294)
-0.152*
(0.0817)
8.887***
(0.718)
-12.17***
(1.644)
0.135
(0.344)

Copyright Ownership

Genre Dummies

-0.296
(1.782)
14.23***
(1.212)
0.313**
(0.153)
0.00947
(0.0983)
-0.00742
(0.0545)
0.0879*
(0.0460)
Included

-0.832
(1.792)
9.651***
(1.375)
0.446***
(0.155)
0.0121
(0.0980)
-0.0197
(0.0550)
0.0808*
(0.0464)
Included

-0.423
(1.807)
8.841***
(1.388)
0.377**
(0.156)
-0.0145
(0.0977)
-0.00158
(0.0555)
0.0902*
(0.0468)
Included

-0.0801
(1.835)
8.799***
(1.388)
0.336**
(0.160)
-0.0114
(0.0978)
-0.00315
(0.0555)
0.0892*
(0.0468)
Included

-0.412
(1.805)
8.771***
(1.394)
0.377**
(0.156)
-0.000684
(0.102)
-0.000546
(0.0555)
0.0891*
(0.0468)
Included

-0.389
(1.808)
8.718***
(1.394)
0.407***
(0.157)
0.00983
(0.102)
0.00103
(0.0555)
0.0928**
(0.0468)
Included

-0.0425
(1.835)
8.666***
(1.394)
0.365**
(0.161)
0.0157
(0.102)
-0.000387
(0.0555)
0.0919**
(0.0468)
Included

Year Effects

Included

Included

Included

Included

Included

Included

Included

-0.873***
(0.184)
Chi-sq.
2785.76
Observations
5,628
Number of labelid
1,124
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

-0.833***
(0.183)
2811.89
5,628
1,124

-0.994***
(0.187)
2787.57
5,628
1,124

-1.012***
(0.189)
2791.12
5,628
1,124

-1.011***
(0.190)
2797.77
5,628
1,124

-1.023***
(0.190)
2798.15
5,628
1,124

-1.045***
(0.192)
2803.59
5,628
1,124

Prior Positive Experience
First Releases
Non-Participants
L.C. – Major
L.C. – Independent

Constant
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TABLE 7 (Cont.)
Estimation of the Extent of Production after the Adoption
B. Extent of Production after Adopting the MP3
Model 1
Model 2
Model 3
Model 4
Model 5
Direct Experience

3.404***
(0.201)

Indirect Experience

3.425***
(0.201)
-0.536***
(0.140)

D.E. X I.E.

4.003***
(0.221)
-0.0229
(0.159)
-3.422***
(0.481)

R.E. Pro
R.E. Pub

Model 6

Model 7

3.384***
(0.202)
-0.480***
(0.141)

3.443***
(0.253)
-0.482***
(0.141)

0.0711***
(0.0261)
0.0297
(0.0195)

0.0618**
(0.0312)
0.0552**
(0.0247)
0.266
(0.366)
-0.466*
(0.276)
1.160
(1.206)
1.534***
(0.108)
0.0507
(0.0392)
3.278***
(0.529)
-4.979***
(0.852)
-1.300***
(0.182)

4.284***
(0.280)
0.0740
(0.161)
-3.651***
(0.490)
0.105***
(0.0318)
0.0660***
(0.0250)
-0.250
(0.376)
-0.562**
(0.280)
3.893***
(1.225)
1.423***
(0.107)
0.0634
(0.0387)
3.111***
(0.533)
-5.263***
(0.859)
-1.119***
(0.187)

D.E. X R.E. Pro
D.E. X R.E. Pub
Organizational Size
Organizational Age
New Entrants
Network Centrality
Network Centrality2
Genre Coverage

0.336
(1.199)
2.062***
(0.105)
0.0862**
(0.0397)
3.272***
(0.356)
-4.868***
(0.700)
-1.109***
(0.178)

1.155
(1.206)
1.484***
(0.107)
0.0461
(0.0391)
1.819***
(0.369)
-3.365***
(0.712)
-1.360***
(0.181)

1.155
(1.204)
1.514***
(0.108)
0.0459
(0.0393)
3.236***
(0.527)
-4.973***
(0.850)
-1.289***
(0.181)
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3.677***
(1.222)
1.406***
(0.107)
0.0570
(0.0388)
3.115***
(0.531)
-5.212***
(0.857)
-1.110***
(0.186)

1.138
(1.206)
1.538***
(0.108)
0.0508
(0.0392)
3.281***
(0.528)
-4.966***
(0.851)
-1.303***
(0.182)

Copyright Ownership

Genre Dummies

1.055**
(0.477)
13.77***
(0.446)
-0.0402
(0.123)
-0.0523*
(0.0280)
0.00497
(0.0391)
0.149***
(0.0306)
Included

-1.156**
(0.486)
10.72***
(0.496)
-0.00271
(0.124)
-0.0528*
(0.0282)
-0.0441
(0.0387)
0.100***
(0.0303)
Included

-0.981**
(0.488)
10.52***
(0.497)
-0.0282
(0.124)
-0.0589**
(0.0282)
-0.0424
(0.0389)
0.102***
(0.0305)
Included

0.297
(0.534)
10.54***
(0.499)
-0.110
(0.126)
-0.0403
(0.0286)
-0.0444
(0.0383)
0.0845***
(0.0301)
Included

-0.957**
(0.488)
10.43***
(0.499)
-0.0337
(0.124)
-0.0215
(0.0307)
-0.0351
(0.0389)
0.103***
(0.0304)
Included

-0.958**
(0.488)
10.44***
(0.500)
-0.0291
(0.125)
-0.0187
(0.0311)
-0.0360
(0.0389)
0.103***
(0.0304)
Included

0.402
(0.535)
10.47***
(0.501)
-0.104
(0.127)
0.0168
(0.0317)
-0.0393
(0.0382)
0.0864***
(0.0300)
Included

Year Effects

Included

Included

Included

Included

Included

Included

Included

-2.477***
(0.0915)
Chi-sq.
10502.00
Observations
35,724
Number of labelid
6,749
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

-2.384***
(0.0914)
10794.90
35,724
6,749

-2.475***
(0.0948)
10763.44
35,724
6,749

-2.551***
(0.0970)
10836.54
35,724
6,749

-2.516***
(0.0958)
10794.95
35,724
6,749

-2.521***
(0.0960)
10799.21
35,724
6,749

-2.619***
(0.0985)
10901.13
35,724
6,749

Prior Positive Experience
First Releases
Non-Participants
L.C. – Major
L.C. – Independent

Constant
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TABLE 8
Estimation of the Extent of Relationship Exclusivity
A. The Period of the CD
Producing Partners
Model 1
Model 2
Direct Experience

Publishing Partners
Model 3
Model 4

0.712
(1.065)
-0.335***
(0.0685)
-0.0544***
(0.0161)
-0.402***
(0.116)
0.0106
(0.388)
0.0962
(0.0800)
-0.314
(0.591)
0.800***
(0.292)
0.0168
(0.0431)
-0.0121
(0.0130)
-0.0866***
(0.0142)
0.0121
(0.0123)
Included

0.346***
(0.125)
-0.514**
(0.228)
0.228
(1.082)
-0.394***
(0.0705)
-0.0598***
(0.0160)
-0.267*
(0.151)
0.0632
(0.394)
0.105
(0.0808)
-0.231
(0.592)
0.409
(0.314)
0.0224
(0.0435)
-0.0151
(0.0130)
-0.0883***
(0.0141)
0.0106
(0.0122)
Included

1.112
(1.189)
-0.0163
(0.0684)
-0.000703
(0.0163)
-0.0890
(0.132)
-0.329
(0.449)
-0.0261
(0.0951)
-0.751
(0.663)
1.181***
(0.329)
0.0285
(0.0501)
-0.0638***
(0.0151)
-0.0339**
(0.0141)
0.0312***
(0.0121)
Included

0.166
(0.135)
-0.345
(0.268)
0.870
(1.209)
-0.0427
(0.0709)
-0.00338
(0.0163)
0.0176
(0.174)
-0.324
(0.457)
-0.0183
(0.0959)
-0.694
(0.665)
0.931***
(0.359)
0.0312
(0.0507)
-0.0654***
(0.0151)
-0.0345**
(0.0141)
0.0308**
(0.0121)
Included

Year Effects

Included

Included

Included

Included

Constant

0.516***
(0.0189)

0.518***
(0.0189)

0.290***
(0.0213)

0.290***
(0.0213)

0.0407
11,722
3,310

0.0440
11,722
3,310

0.0224
11,722
3,310

0.0232
11,722
3,310

Indirect Experience
Organizational Size
Organizational Age
New Entrants
Network Centrality
Network Centrality2
Genre Coverage
Copyright Ownership
Prior Positive Experience
First Releases
Non-Participants
L.C. – Major
L.C. – Independent
Genre Dummies

R-sq.
Observations
Number of labelid

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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TABLE 8 (Cont.)
Estimation of the Extent of Relationship Exclusivity
B. The Period of the MP3
Producing Partners
Model 1
Model 2
Direct Experience

Publishing Partners
Model 3
Model 4

-0.126
(0.263)
-0.192***
(0.0271)
-0.0588***
(0.00872)
-0.454***
(0.0661)
0.441***
(0.149)
0.0301
(0.0363)
0.134
(0.101)
0.441***
(0.0870)
0.0684***
(0.0259)
-0.0988***
(0.00527)
-0.0968***
(0.0106)
-0.00896
(0.00841)
Included

0.125***
(0.0443)
-0.0740***
(0.0223)
-0.0887
(0.264)
-0.210***
(0.0275)
-0.0599***
(0.00865)
-0.343***
(0.0782)
0.221
(0.164)
0.0281
(0.0364)
0.106
(0.105)
0.398***
(0.0935)
0.0615**
(0.0261)
-0.101***
(0.00527)
-0.0988***
(0.0105)
-0.0112
(0.00838)
Included

0.176
(0.336)
-0.000138
(0.0303)
0.00120
(0.00976)
0.0934
(0.0823)
-0.335*
(0.187)
-0.0408
(0.0466)
-0.0147
(0.128)
0.538***
(0.109)
0.0483
(0.0332)
-0.0793***
(0.00650)
-0.0636***
(0.0118)
0.0130
(0.00934)
Included

0.314***
(0.0543)
-0.100***
(0.0286)
0.238
(0.336)
-0.0394
(0.0309)
-0.00102
(0.00974)
0.223**
(0.0986)
-0.636***
(0.206)
-0.0538
(0.0467)
-0.135
(0.132)
0.335***
(0.118)
0.0368
(0.0333)
-0.0802***
(0.00651)
-0.0682***
(0.0118)
0.00805
(0.00936)
Included

Year Effects

Included

Included

Included

Included

Constant

0.434***
(0.00790)

0.435***
(0.00801)

0.272***
(0.00955)

0.276***
(0.00970)

0.0901
49,844
9,877

0.0951
49,844
9,877

0.0406
49,844
9,877

0.0412
49,844
9,877

Indirect Experience
Organizational Size
Organizational Age
New Entrants
Network Centrality
Network Centrality2
Genre Coverage
Copyright Ownership
Prior Positive Experience
First Releases
Non-Participants
L.C. – Major
L.C. – Independent
Genre Dummies

R-sq.
Observations
Number of labelid

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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TABLE 9
Additional Analyses
Model 1
CD adoption

Model 2
CD production

Model 3
MP3 adoption

Model 4
MP3 production

-7.775***
(0.998)
77.02***
(6.211)
112.5***
(15.09)
-4.950***
(0.269)
0.645***
(0.0392)

6.543***
(0.721)
-13.33***
(2.410)
6.774*
(3.473)
0.130
(0.289)
-0.130
(0.0796)

2.876***
(0.503)
-2.138
(1.594)
-2.164
(4.900)
0.137
(0.121)

4.973***
(0.285)
-5.103***
(0.629)
3.944***
(1.231)
1.366***
(0.107)

0.0657*
(0.0389)
1.527***
(0.372)
-1.945***
(0.747)
-1.242***
(0.183)
0.976*
(0.563)
10.67***
(0.496)
-0.122
(0.126)
-0.0427
(0.0283)
-0.0419
(0.0383)
0.0776**
(0.0302)
Included

Direct Experience
Direct Experience2
Organizational Size
Organizational Age
New Entrants (CD)
New Entrants (MP3)

Genre Dummies

15.49***
(0.714)
-92.81***
(5.167)
3.529***
(0.617)
-17.97
(11.74)
-60.36***
(2.439)
3.769***
(0.486)
0.0276
(0.0477)
0.266***
(0.0477)
0.254***
(0.0382)
Included

5.903***
(0.561)
-8.444***
(1.616)
0.0601
(0.345)
0.751
(1.782)
9.200***
(1.366)
0.299*
(0.159)
-0.00372
(0.0995)
-0.0170
(0.0538)
0.0531
(0.0455)
Included

1.368***
(0.0352)
1.042*
(0.631)
1.641
(2.362)
-2.354***
(0.538)
-1.875
(2.254)
7.950***
(0.983)
0.989***
(0.321)
0.104***
(0.0336)
-0.0823*
(0.0465)
0.0722**
(0.0364)
Included

Year Effects

Included

Included

Included

Included

Constant

-2.345***
(0.133)
0.215***
(0.00554)
3847.71
17,723

-0.841***
(0.183)

-3.564***
(0.0586)
1.347***
(0.0170)
26668.04
31,736

-2.397***
(0.0911)

Network Centrality
Network Centrality2
Genre Coverage
Copyright Ownership
Prior Positive Experience
First Releases
Non-Participants
L.C. – Major
L.C. – Independent

Gamma
Chi-sq.
Observations
Number of labelid

2956.57
5,628
1,124

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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10887.30
35,724
6,749

TABLE 10
Summary of the Findings
Hypotheses

H1

Greater direct experience with music piracy will increase
the likelihood of adopting a new technology.

H2

Greater indirect experience with music piracy will
increase the likelihood of adopting a new technology.

H3

Greater indirect experience with music piracy will
strengthen the positive effect of direct experience with
music piracy on the likelihood of adopting a new
technology.

H4a

H4b

H5a
H5b
H6a

Categories

The positive effect of direct experience with music
piracy on the likelihood of adopting a new technology
will be stronger for a supply-driven technological change
(the CD) than for a demand-driven technological change
(the MP3).
The positive effect of indirect experience with music
piracy on the likelihood of adopting a new technology
will be stronger for a supply-driven technological change
(the CD) than for a demand-driven technological change
(the MP3).
Greater direct experience with music piracy will
decrease the extent to which producing partners are
exclusive to the focal label.
Greater direct experience with music piracy will increase
the extent to which publishing partners are exclusive to
the focal label.

DV
(First Incidence (FI) / Extent of
Production (EP))

Results

CD
CD
MP3
MP3
CD
CD
MP3
MP3

FI
EP
FI
EP
FI
EP
FI
EP

Not supported
Supported
Supported
Supported
Not supported
Not supported
Not supported
Not supported

CD

FI

CD
MP3
MP3

EP
FI
EP

(Producing Partners (Pro) /
Publishing Partners (Pub))

Not Supported
Not supported
Not supported
Not supported

FI
Not supported
EP
FI
Not supported
EP

Greater indirect experience with music piracy will
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CD

Not supported

MP3

Not supported

CD

Not supported

MP3

Supported

CD

Supported

H6b

decrease the extent to which producing partners are
exclusive to the focal label.
Greater indirect experience with music piracy will
increase the extent to which publishing partners are
exclusive to the focal label will be.
CD

H7

Greater exclusivity with producing and publishing
partners will increase the likelihood of adopting a new
technology.
MP3

H8

Greater exclusivity with producing and publishing
partners will strengthen the positive effect of direct
experience with music piracy on the likelihood of
adopting a new technology.

CD

MP3
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MP3

Supported

CD

Not supported

MP3

Not supported
Pro
Pub
Pro
Pub
Pro
Pub
Pro
Pub
Pro
Pub
Pro
Pub
Pro
Pub
Pro
Pub

FI
EP
FI
EP
FI
EP
FI
EP

Not supported
Not supported
Not supported
Not supported
Supported
Not supported
Supported
Not supported
Not supported
Supported
Not supported
Not supported
Not supported
Supported
Not supported
Not supported

FIGURE 1
Conceptual Model
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FIGURE 2
Relationship Exclusivity
A. Relationship Exclusivity = 1

B. Relationship Exclusivity < 1
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FIGURE 3
Plotting of the Interaction between Direct and Indirect Experience
on the Adoption of New Technologies
A. The Multiplier Effect of the Interaction on the Hazard Rate of Adopting the CD

B. The Effect of the Interaction on the Annual Average Number of Records Released on
the MP3
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FIGURE 4
Plotting of the Interaction between Direct Experience and Relationship Exclusivity
on the Adoption of the MP3
A. The Multiplier Effect of the Interaction between Direct Experience and Relationship
Exclusivity with the Producing Partners on the Hazard Rate of Adopting the MP3

B. The Multiplier Effect of the Interaction between Direct Experience and Relationship
Exclusivity with the Publishing Partners on the Hazard Rate of Adopting the MP3
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FIGURE 5
Plotting of the Relationship between Direct Experience and the Adoption of the CD
A. The Multiplier Effect of Direct Experience on the Hazard Rate of Adopting the CD

B. The Effect of Direct Experience on the Annual Average Number of Records Released
on the CD
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FIGURE 6
Plotting of the Relationship between Direct Experience and the Adoption of the MP3
A. The Multiplier Effect of Direct Experience on the Hazard Rate of Adopting the MP3

B. The Effect of Direct Experience on the Annual Average Number of Records Released
on the MP3
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