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Abstract: In this study, we proposed the concept of hyper-coopetition based on an investigation of the
inter-organizational relationships of chipmakers. Hyper-coopetition is distinguished from traditional
coopetition by having companies in heterogeneous industries as participants, whereas traditional
coopetition is a relationship between competitors in the same industry. To investigate antecedents
and processes of hyper-coopetition, we established the conceptual framework of hyper-coopetition
through a literature review. We conducted a case study on leading chipmakers, including Intel,
Samsung, and Nvidia, to investigate antecedents and processes of the chipmakers’ hyper-coopetition.
By examining hyper-coopetition, we contributed to the relevant academic field by introducing hyper-
coopetition, its typology, and a new research agenda. The analysis result also brought managerial
implications for companies in a rapidly changing environment.

Keywords: hyper-coopetition; inter-industry coopetition; coopetition; inter-organizational relationship;
competitive advantage

1. Introduction

Due to the intense competition in the market, which has been accelerated by shortened
product life cycles and increasingly turbulent technological changes, there is a growing
need for inter-organizational relationships for a company to succeed, or, in some cases, even
to survive [1,2]. Inter-organizational relationships are necessary for companies because they
help to reduce uncertainties and complement their own capabilities [2,3]. Various terms
are used to describe inter-organizational relationships, such as multifaceted relationships
and inter-organizational collaborations [3–5]; regardless of the particular term used, inter-
organizational relationships include companies’ efforts to cope with the turbulent business
environment [2,4,6].

Coopetition—which explains the motives and unique phenomena in the current mar-
ket environment—is a type of inter-organizational relationship that has recently attracted
substantial attention in the management field [2,4,6]. Researchers have stated different
definitions for coopetition [2,4]. However, the varying definitions share a commonality:
coopetition is a relationship between companies in the same industry that simultaneously
involves cooperation and competition [2,6–13]. Coopetition is based on the notion that com-
petitors can make for the best partners because they share common interests and the same
contexts while having resources useful to other companies in the same market [1,12,14].

Industrial boundaries have recently begun to fade, and companies are increasingly
moving beyond their traditional business boundaries to expand their scope by introducing
new products and opening new business opportunities [4]. These phenomena of fading
industrial boundaries and increasing inter-organizational relationships are common in
high-tech industries due to challenges related to constant technology developments and
R&D activities [13,15]. These changes can be clearly seen in the semiconductor industry.
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Since 2010, the semiconductor market has grown rapidly with the increasing usage
of semiconductors in IT products [15]. Due to the distinct characteristics of the semicon-
ductor industry—such as a short technology life cycle, cumulative innovation, and high
R&D costs—chipmakers are open to cooperating with other companies, including competi-
tors [15–17]. As a result, there has been a significant trend in the semiconductor industry
in recent years, wherein chipmakers actively seek new business opportunities and conse-
quently expand their business scope [18–20]. Some companies cooperate with companies
in different sectors through partnerships and strategic alliances, whereas others strengthen
their capabilities through acquisitions [3,18,21]. These efforts have partly been necessitated
by the oversaturation of the mobile market and emerging new business opportunities in the
automotive market, as chipmakers want to secure value creation potential by expanding
their product portfolios and business fields [18,19,22].

However, the term “coopetition” does not fully explain why a company forms inter-
organizational relationships with companies in heterogeneous industries. Specifically,
chipmakers’ strategic movements are distinguished from the known term “coopetition”
by two points: First, such companies develop cooperative relationships not only with
companies in the same industry, but also with companies in different industries to compete
against other parties in the market. Second, in some cases, such companies acquire resources
and capabilities through acquisitions to seek new opportunities in the market [19]. For
example, Intel collaborates with Waymo, a subsidiary of Alphabet Inc., in developing
autonomous driving technology using Intel’s processing power [23]. In another example,
Samsung Electronics acquired Harman International Industries Incorporated—a leader in
automotive application components and Audio Video (AV) systems—in 2016 to extend
the scope of its business and broaden its business portfolio [18]. Considering the unique
characteristics of high-tech companies’ inter-organizational relationships with companies
in heterogeneous industries, we coined the term “hyper-coopetition” to differentiate this
phenomenon from the traditional concept of coopetition. In this study, we investigated the
hyper-coopetition of established companies in the semiconductor industry based on the
following research questions:

• RQ 1: How does hyper-coopetition differ from traditional coopetition?
• RQ 2: What triggers the formation of hyper-coopetition in the high-tech industry and

how it works?

In this study, we investigated hyper-coopetition between companies in the semiconduc-
tor industry and the automotive industry to explore this unique phenomenon. Considering
the chipmaker’s hyper-coopetition is still in progress, we constructed an a priori construct
of motives (i.e., antecedents) and the courses of coopetition between participating compa-
nies (i.e., processes) based on a literature review. After establishing the a priori construct,
we conducted a case study on established semiconductor companies with hyper-coopetitive
relationships with other companies working on autonomous driving technologies.

This study contributes to elucidating the antecedents, processes, and typology of
hyper-coopetition. In this study, we present a promising topic in strategic management
and coopetition research by proposing the concept of hyper-coopetition. In particular, the
result of this study is meaningful in that we defined the concept of hyper-coopetition in
the high-tech industry based on a literature review and then provided related evidence
through a case study.

The rest of this study is structured as follows: Section 2 provides a theoretical back-
ground of coopetition and highlights the research gap in extant studies. In Section 3,
we introduce the research framework and the details of the content analysis procedure.
Section 3 describes the conceptual framework based on a literature review and its propo-
sitions, and Section 4 discusses hyper-coopetition among chipmakers. Finally, based on
the analysis result, Section 5 presents theoretical implications for academics, as well as
managerial implications for companies who want to retain a sustainable competitive edge,
before ending with future research directions.
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2. Theoretical Background
2.1. Background of a Company’s Pursuit of Coopetition

A company’s outstanding resources and capabilities do not guarantee a competitive
edge in the market [24]. To stay competitive in the market, companies form coopetition
with rivals [1,4,7,14,25]. There are a number of reasons for why a company might engage in
a coopetitive relationship with competitors, including environmental uncertainty, limited
resources and capabilities, and perceived benefits, such as knowledge sharing and market
power [1,7,14,25]. These motives are driven mainly by strategic entrepreneurship, which is
a company’s efforts and activities to attain and retain a competitive edge [21,26,27].

The rapidly changing market environment urges companies not only to adjust their
resources and capabilities but also to adapt to changes to survive in the market [1,28].
This eventually facilitates companies’ participation in inter-organizational or network-
level relationships with other companies [1,22,29,30]. Specifically, companies that want to
take advantage of business opportunities in an emergent technology market must pursue
inter-organizational relationships with companies with complementary resources and
capabilities to enter the market by collaboratively developing new technologies [3,6,18,31].

Coopetition, majorly rooted in strategic management, is one of the inter-organizational
relationship types [6,28,29]. As illustrated in Figure 1, coopetition refers to a double-sided
relationship between competing companies [28]. The origin of the term “coopetition” is
unclear; however, it has attracted growing attention from academics since the publication
of the book titled “Co-opetition” by Brandenburger and Nalebuff [10,32]. According to
Bouncken et al. [2], coopetition can be defined in two ways: A broad definition of coope-
tition focuses on supply-chain relations, and the actors are implied to include suppliers,
consumers, and complementors. Meanwhile, a narrow definition of coopetition focuses on
competition in dyadic or network relationships, in which case, actors are implied to include
direct competitors in the same market.

Figure 1. The concept of coopetition.

As shown in Figure 1, competition and cooperation are two core aspects of coopeti-
tion; thus, coopetition research emphasizes the importance of the balance between these
two aspects for successful coopetition [2,7]. Due to the fact that these two aspects are
nondichotomous, some research categorizes coopetition types according to the proportion
between cooperation and competition; Crick [7] categorized coopetition into three models
(cooperation-dominated, competition-dominated, and balanced relationships), whereas
Osarenkhoe [8] suggested four types (monoplayer, contender, partner, and adapter).

Coopetition has been studied from various perspectives, such as the coopetition of
established companies, SMEs, and networks [24,33–38]. Studies investigating coopetition
in alliances have focused on outcomes of coopetition and influencing factors, such as
product market overlap between partners and a scale of the alliance [35,36]. For example,
Runge et al. [35] examined the influence of an alliance partner with a focus on learning and
competitive tension in an R&D alliance using a dataset of 215 R&D alliances of US phar-
maceutical companies. The analysis result indicated that technological and geographical
overlaps increase the company’s invention performance, whereas product market overlap
hinders the company’s invention performance [35]. Coopetition between start-ups and
established companies has positive influences on participants by providing access to estab-
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lished companies’ resources for start-ups and access to start-ups’ innovation capabilities
for established companies [33]. Embarking on coopetition with start-ups is hugely affected
by a company’s prior experience of working with start-ups because companies lacking
experience dealing with start-ups tend not to form coopetition with start-ups [34]. For small
businesses, coopetition can act as a risk reduction strategy by lessening learning costs and
leveraging the experience and resources of a competitor [24]. Besides the above, researchers
have also investigated coopetition in networks [37,39,40]. These studies discussed various
aspects of network coopetition, such as patterns and outcomes. In particular, studies
on network coopetition share a common interest in managing relationships with rivals
considering the structural properties of networks [39,40].

In summary, extant studies depicted that coopetition can help companies in three ways.
First, coopetition allows for companies to access a partner’s resources that they need to
pursue for the business opportunities that they recognize, and it enhances their performance
while helping companies deal with market changes through the strategic management of
resources and capabilities (i.e., dynamic capabilities) [1,4,7,26,29]. It is nearly impossible
for one company to possess all of the resources and capabilities required to create value
by developing new technologies, products, or services; therefore, coopetition is inevitable
for a firm’s survival [4,14]. For this reason, coopetition has mainly been discussed in the
context of established companies and multi-national enterprises (MNEs) in innovation-
driven and high-tech industries (i.e., technologically turbulent fields) [12,22]. Secondly,
companies can create value through coopetition, thus increasing the market size and their
opportunities [11]. Finally, many studies have verified that coopetition has a positive effect
on a firm’s innovativeness [3,6,22].

Several factors, including increased access to resources and capabilities, reduced
uncertainty, new business opportunities, market expansion, and value creation, were
indicated as the antecedents and processes of coopetition. Among the various antecedents
of coopetition, the strongest drivers are the need to respond to a dynamic and rapidly
changing market environment and the desire to acquire resources and capabilities [1,2,6,26].
Despite the usefulness of coopetition from a strategic perspective, coopetition does not
fully explain the current increasing demands for cross-industry coopetition (i.e., hyper-
coopetition) [18,41].

2.2. The Rise of Hyper-Coopetition in High-Tech Industry

Traditionally, companies secure resources and capabilities through coopetition with
competitors in the same industry as a strategy to stay competitive in the market [12,25].
However, today’s fast-changing market has pushed companies to extreme competition
without industry boundaries, because sticking with one’s specialty does not guarantee a
company’s survival [16,18]. At present, due to oversaturation of the market, traditional
coopetition is somewhat insufficient for companies that want to achieve a competitive edge;
therefore, it is necessary for companies to explore new opportunities and broaden their
business portfolios outside of their current business scope [19].

Fading industrial boundaries and fundamental changes in traditional technology
sectors triggered by technology convergence have led to hyper-coopetition between com-
panies in heterogeneous industries [4,18,42]. Through hyper-coopetition, companies seek
external help from other companies with common interests in the market [8,13,15,43].
In hyper-coopetition, companies either make partnerships with companies in different
industries, acquire companies in different industries, or acquire companies that have capa-
bilities to extend their value creation potential, as well as the range of prospective target
markets [3,18,19,21,22].

Like coopetition, the concept of hyper-coopetition is not entirely new. There are several
existing concepts that are partially related to hyper-coopetition, such as cross-industry
mergers and acquisitions (M&As), as well as strategic alliances and partnerships between
companies in heterogeneous industries [3,18,21]. There are two significant differences
between coopetition and hyper-coopetition: (1) whether it happens between companies in
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the same industry or in different industries, and (2) whether it involves a broad definition
of cooperation, such as acquisition, while forming a relationship.

The concept of hyper-coopetition comprises two basic principles: cross-industry
cooperation and competition between groups of partners from heterogeneous industries
(See Figure 2). In Figure 2, there are four companies colored in either yellow or blue.
Companies in the same industry (i.e., companies B and C, companies D and E) share the
same color. Companies are linked with a solid line to indicate their cooperative relationship,
which can appear in various forms, such as partnerships, acquisitions, and alliances. As
shown with arrows, companies participating in hyper-coopetition compete as a group with
competing companies by leveraging hyper-coopetitive relationships in the market.

Figure 2. The concept of hyper-coopetition.

2.3. A Priori Construct of Hyper-Coopetition in the High-Tech Industry

Based on the literature review, we constructed an a priori construct consisting of two
parts: companies’ motives (i.e., antecedents) to form hyper coopetitive relationships with
companies from different industries and how companies utilize hyper-coopetition (i.e.,
process) to achieve strategic goals.

2.3.1. Antecedents

Antecedents of hyper-coopetition consist of two parts: behavioral traits, as well
as resources and capabilities. Behavioral traits describe a company’s motives of hyper-
coopetition according to each company’s behavioral properties, such as its entrepreneurial
mindset, innovative mindset, proactivity, and prior experience [7,26]. These four properties
explain why companies initiate hyper-coopetitive relationships from the organizational
behavioral aspect. Meanwhile, resources and capabilities explain each company’s motives
of hyper-coopetition based on each company’s limited resources and capabilities.

Behavioral traits and resources and capabilities are the basis of the five major drivers
of hyper-coopetition: pressures for innovation (i.e., innovative mindset), sensing new op-
portunities (i.e., entrepreneurial mindset and proactivity), pursuit of competitive advantage
(i.e., entrepreneurial mindset), the pursuit of leveraging external resources (i.e., resources
and capabilities), and a positive experience of partnering with other companies (i.e., prior
experience) [1,17,26,28,30]. Since major drivers of hyper-coopetition are mostly linked to
and can be explained by dynamic capabilities (i.e., sensing, seizing, and reconfiguring), we
describe each driver based on the dynamic capabilities view.

Let us first consider the case of the first driver, pressures for innovation. Companies in
high-tech industries frequently face pressures for continuous innovation due to the rela-
tively short technology and product life cycle compared to those in other industries [1,28,30].
Companies attempt to overcome difficulties that they face in the market by reconfiguring
their resources and capabilities through forming and participating in hyper-coopetition
with the goal of developing new products (services) or technologies [1,15,44].
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The second and third drivers are closely related to the sensing capability. Companies
that are exploring new business opportunities to expand their scope of business may
enter a new market [7,9,18,26,27]. A company’s craving for business opportunities is
closely related to its pursuit of a competitive edge, which, in turn, directly influences its
performance [1,21,26].

The fourth driver—the pursuit of leveraging external resources—is related to the
reconfiguring capability. Due to heterogeneous resources and capabilities, companies
pursue hyper-coopetition to increase their performance by utilizing their partners’ resources
and capabilities that they themselves are lacking [2,7,15,18,22,29]. A company’s reputation
in the market is also an important factor in choosing a potential partner and making
a decision to participate in hyper-coopetition, because companies can benefit from the
partner’s influence over the industry [14].

Lastly, a positive partnering experience with other companies influences a company’s
decision to form and participate in hyper-coopetition [5,14,30]. Prior experience comprises
a company’s past experiences with various types of business cooperation, including part-
nerships, alliances, coopetition, and joint ventures. For example, the past relationship
between companies positively influences the transformation of that former relationship
into hyper-coopetition [5]. Further, past experience helps companies to develop future
hyper-coopetitive relationships and better manage such relationships [5,14].

2.3.2. Process

Once hyper-coopetition has formed, companies exploit hyper-coopetitive relationships
with partners in three ways: co-developing new technologies and advanced technologies,
utilizing/acquiring the partner’s resources and capabilities, and leveraging the partner’s
market power [30]. In high-tech industries, due to the fast-changing environment and
technological resources required, developing new technologies and advancing one’s cur-
rent technological level requires collaborative efforts among stakeholders [5]. Since each
company has limited resources and capabilities, companies try to form hyper-coopetitive
relationships with partner companies that have resources and capabilities that they them-
selves are lacking [21]. Through hyper-coopetition, companies co-develop technologies and
conduct R&D while reducing the costs, uncertainties, and risks associated with conducting
R&D alone [3,13,15,30].

Participating in hyper-coopetition gives companies a chance to utilize the resources
and capabilities of partnering companies [1,4,13,14]. Due to the fact that knowledge
is a major source of competitive edge and innovations, hyper-coopetition is particu-
larly important for companies who want to complement and extend their knowledge
base [1,3,7,14,31]. Through acquisitions, companies can extend their capabilities by gaining
the target company’s resources and capabilities [18,21,41]. Therefore, if companies have
nearly identical resources and capabilities, hyper-coopetition is unlikely to happen [29]. By
combining and using their partners’ resources and capabilities, companies can create new
opportunities and improve their performances [1,14,44].

In considering a potential partner company, not only do resources and capabilities
matter, but so does the potential partner’s position in the market [2,18,26,30]. By forming
and participating in hyper-coopetition, companies can benefit from a partner’s market
position. Small- and medium-sized enterprises (SMEs) participate in hyper-coopetition to
overcome their low market presence by leveraging a partner’s market power [2]. Compa-
nies want to expand their business by entering a new market form and participating in
hyper-coopetition with leading companies in the target field of interest [18,26,30]. Hyper-
coopetition with a leading company enables companies to gain access to the new market
easily, as well as to have a direct link to companies in the field of interest [18].
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3. Research Method

This study aims to derive a definition of hyper-coopetition and to develop a conceptual
framework regarding antecedents, processes, and typology of hyper-coopetition in the high-
tech industry. Since the notion of hyper-coopetition has emerged recently, the qualitative
approach is more appropriate to define the new concepts. Besides, our study is constructed
using an inductive approach, as presented in Figure 3, “building theory from cases,”
which was described by Eisenhardt [45,46]. This research strategy uses rich, real-world,
and empirical evidence as sources of propositions, theoretical constructs, and/or a new
theory [46]. Due to the fact that the process of building theory from cases is to construct
theoretical construct (i.e., conceptual framework) by inducing from case data, it has been
described as an inductive approach [45,46].

Figure 3. Research framework based on inductive approach.

We defined the research questions first listed in Section 1 based on a solid foundation
(i.e., the conceptual framework) rooted in the existing literature. Then, a priori construct
of hyper-coopetition was established after reviewing the extant studies to elucidate the
typology, antecedents, and processes characteristics of hyper-coopetition in the high-tech
industry [45,46]. After establishing a priori construct, case study was conducted using cases
of established semiconductor companies with hyper-coopetitive relationships with other
companies working on autonomous driving technologies. The core of this approach is an
inductive process of building a conceptual framework from the case study. In social sciences,
there is a long history of building conceptual frameworks and theories using case studies;
academics have emphasized the value and strengths of this approach [45–47]. A case study
typically involves observing a specific phenomenon to deeply understand it, which may
lead researchers to form a theory based on their observations [31,46]. However, existing
studies have also shown that there is no widely accepted process for building a theory
from case studies [47]. Considering the theory-building processes that have been described
in existing studies, we conducted a case study based on four phases: case selection, data
collection, data analysis, and constructing the final theory of hyper-coopetition.

In the case selection phase of the inductive approach, we used a theoretical sampling
approach to select appropriate cases that best suit the research questions in Section 1.
According to Eisenhardt [45], theoretical sampling—an opposite method to random and
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statistical sampling—can help a researcher to select appropriate cases. In addition, re-
searchers can use theoretical sampling to choose cases that can extend current theoretical
understandings and emergent theories [45].

We selected the target companies for the case study based on two points: an initial
search of Factiva, a global news database operated by Dow Jones & Company (New York,
NY, USA), and business model types in the semiconductor industry. The initial search has
provided a glance of the current status of hyper-coopetitive relationships in the semicon-
ductor industry. Through this initial search, we identified several companies that have
actively formed and maintained collaborative relationships with automotive makers and
automotive components suppliers: Intel (Santa Clara, CA, USA), ARM (Cambridge, UK),
Infineon (Neubiberg, Germany), NXP (Eindhoven, The Netherlands), Samsung (Suwon,
Korea), and TSMC (Hsinchu, Taiwan).

After the initial search, we selected target companies for the case study in consider-
ation of business model types in the semiconductor industry. In general, companies in
the semiconductor industry can be classified into three types based on whether they have
design and production capabilities. Companies such as Intel and Samsung Electronics,
which are capable of both designing and producing chips, are classified as integrated
device manufacturers (IDM). Meanwhile, a fabless company only designs chips but cannot
produce them, whereas a foundry company does not design chips and only has a pro-
duction facility, wherein it produces devices on a consignment basis for IDMs and fabless
companies. We selected three companies in consideration of different business types—
among IDMs, foundries, and fabless companies—and the degree of activity in terms of
hyper-coopetitive relationships with companies in heterogeneous industries: Intel (IDM),
Samsung Electronics (IDM & Foundry), and Nvidia (Fabless). Since all of the business
models in semiconductor industry are considered with hyper-coopetitive relationships
with companies in heterogeneous industries, selected cases are well-fitted with the purpose
of our research questions.

In the data collection phase of inductive approach, we retrieved data from multiple
sources, such as corporate websites, Factiva, CNET, and EE Times. According to Yin [48],
using multiple data sources allows for the resultant findings to be more convincing by
providing various perspectives on a specific issue. In this study, we used secondary data as
a major source of case study. The secondary data are pre-existing data collected by someone
other than researcher, which have been used in qualitative and quantitative research [48,49].
Media outlets, such as news websites and corporate newsrooms, provide the latest events
in the market and strategic activities of companies [50]. In order to investigate a company’s
strategic efforts (i.e., hyper-coopetition), we used secondary data over several years [50,51].

Other qualitative data, such as interviews with executives, were not considered in this
study, since the typology, antecedents, and processes characteristics of hyper-coopetition
cannot be extracted precisely without background knowledge. Table 1 briefly summarizes
each data source along with measured data and how to measure data. We used keywords
such as ‘semiconductors’, ‘autonomous driving’, ‘partnership’, and ‘collaboration’ to extract
data from the sources. To comprehensively analyze each company’s hyper-coopetitive
activities, we did not limit the search period so that we could extract as many relevant
articles as possible. We collectively retrieved 270 articles from four sources and then
conducted qualitative coding using ATLAS.ti 9 software to analyze retrieved articles.
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Table 1. Data sources and measured data for case study.

Sources Description Number of
Articles

Measured
Data How to Measure Data

Corporate
websites

Companies’ official websites that provide articles
on corporate policies and major achievements

through a so-called newsroom menu.
61

Antecedents,
processes, and

typology

• Antecedents and
processes are coded
using Atlas.ti

• Each case’s
hyper-coopetition type
is selected out of four
types

Factiva

A global news database operated by Dow Jones &
Company. Factiva’s strength lies in the vast

amount of data because it provides data from
more than 32,000 sources, such as newspapers

and magazines.

133

CNET
A renowned American website that offers

industry news, technology articles, and product
reviews with a focus on the electronics market.

53

EE Times

An industry-specific news media outlet owned by
AspenCore Media. EE Times provides news and
analysis of the latest technology in the electronics

industry.

23

Qualitative coding is one of the qualitative data analysis methods, and it is frequently
used in studies employing case studies, content analyses, and systematic reviews [52].
Qualitative coding involves assigning “codes” that best describe meanings in sentences,
phrases, and paragraphs [53]. It allows for a researcher to extract meanings from qualitative
data and synthesize initial findings into advanced outcomes, such as business implications
and theories [52,53].

In the data analysis phase of inductive approach, this study conducts qualitative
coding with three steps: open coding, axial coding, and selective coding. In the first step,
we use open coding to break down qualitative data into small segments (i.e., codes) to
examine the concepts and ideas in the data [49,53]. Open coding is also called initial coding
because it initiates the first cycle of the coding procedure [53]. Various codes are created
during open coding, which serves as a foundation for the case analysis. The codes describe
each company’s motives, goals, and actions related to hyper-coopetition. After the open
coding, we use axial coding to classify and reorganize codes into categories [49,53]. Through
axial coding—which embraces semantically related codes—we derive elements constituting
the conceptual framework of hyper-coopetition, such as antecedents and processes. Lastly,
we use selective coding to derive a core concept that explains and represents the concerned
phenomenon [49]. The core concept links other categories and makes a logical flow that
explains the relevant phenomenon through the results of empirical findings [49,52].

Based on the selective coding, we constructed a conceptual framework using the
elements derived from axial coding and suggested hyper-types to explain each company’s
unique properties of hyper-coopetition. Based on qualitative coding, we examined each
company’s hyper-coopetition in terms of the types, their motives (i.e., antecedents), and
how hyper-coopetition progresses (i.e., process) as the last phase of inductive approach.
Section 4 describes the analysis results of the typology, antecedents, and processes in
hyper-coopetition of three chipmakers.

4. Hyper-Coopetition of Chipmakers

In this work, we conducted a case study to examine the hyper-coopetition of chipmak-
ers while focusing on autonomous driving technologies. In this section, we first discuss the
typology of hyper-coopetition, and then discuss the antecedents and processes of hyper-
coopetition in the semiconductor industry. We present the detailed analysis results in
connection with the research questions: RQ 1 (How does hyper-coopetition differ from the
traditional coopetition?) and RQ 2 (What triggers the formation of hyper-coopetition in the
high-tech industry and how it works?). In order to provide a comprehensive and consistent
picture of cases, we described case analysis results based on thick description [49,54]. Thick



Sustainability 2022, 14, 440 10 of 22

description, which was introduced by Geertz, focuses on thickly describing actions in
consideration with its contexts; in other words, researchers provide a detailed description
of the case itself [49,55]. We also provided related evidences from cases in the form of a
case ID at the end of each sentence (for details, see Appendix A).

4.1. Hyper-Coopetition Typology of Intel, Nvidia, and Samsung

In this study, we defined hyper-coopetition as a relationship that consists of companies
from heterogeneous industries cooperating with each other in order to achieve strategic
goals, such as attaining a competitive edge, securing resources and capabilities, and broad-
ening business areas. While competing in the market, participants in hyper-coopetition com-
pete as a group with competitors. Hyper-coopetition has two unique properties: a broad
definition of cooperation and a cross-industry interorganizational relationship. Hyper-
coopetition encompasses various types of interorganizational relationships—including
acquisitions, partnerships, alliances, and consortia—whereas coopetition only accepts rela-
tionships that guarantee organizational separation as cooperative relationships; therefore,
M&As mark the end of coopetition [56]. Hyper-coopetition can also be formed between
companies in vertical or horizontal relationships [29,56]. Based on these findings, we derive
the hyper-coopetition typology shown below in Figure 4.

Figure 4. Hyper-coopetition types.

Traditional coopetition has focused on relationships between competitors, such as
that between Samsung and Sony [4]. Due to the fact that the concept of coopetition typi-
cally focuses on direct competitors in the same market, it is categorized into three types
(cooperation-dominated, competition-dominated, and balanced relationships) depending
on the relative degree of cooperation and competition between companies [2,7]. In contrast
to coopetition, hyper-coopetition is a relationship between companies from heterogeneous
industries that encompasses both cooperative relationships and acquisitions; therefore, it
is natural to categorize hyper-coopetition from two standpoints: a partner’s position in
the supply chain (vertical/horizontal) and the foundation of hyper-coopetition in terms
of organizational separation (hyper-coopetition based on collaboration/hyper-coopetition
based on acquisition). A two-by-two matrix, which divides the concept into four equal
quadrants, is useful to decide, along with criteria, and is composed in order to identify dif-
ferent typologies of hyper-coopetition in Figure 4, along with the criteria of the relationship
with partners and organizational separation according to the literature review.

In Figure 4, the x-axis indicates whether the relationship between partners is horizontal
or vertical from the supply chain perspective, whereas the y-axis shows whether interor-
ganizational separateness is secured between the participants. Considering the unique
features of each type, we named the four different types as ‘adventurous explorer’, ‘strate-
gic companion’, ‘cautious contender’, and ‘aggressive explorer’. All four types describe
companies’ efforts to secure competitiveness in the market through hyper-coopetition.
However, the major difference between the top side and the bottom side is the manner in
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which the hyper-coopetition has been formed; specifically, whether it was formed through
a moderate approach that maintains each partner’s organizational separateness or an ag-
gressive approach that lacks organizational separateness. In the adventurous explorer
(type I) and strategic companion (type II) types, companies cope with the changing market
environment by forming and participating in hyper-coopetition with heterogeneous com-
panies based on the moderate approach, such as through collaborations, partnerships, and
consortia. By contrast, in the cautious contender (type III) and aggressive explorer (type
IV) types, companies take aggressive approaches to gain a competitive edge by expanding
the scope of their business in both the vertical and horizontal directions. For example,
companies showing type III and IV hyper-coopetition actively pursue acquisitions to ensure
the resources and capabilities that they require for success.

Since the 2010s, chipmakers have become eager to diversify their business channels
through various methods—such as acquisitions and partnerships with companies hav-
ing relevant resources and capabilities—to develop new sources of profit [18,19]. This
phenomenon is not confined to a few chipmakers in the market, as it has been caused by
technological shifts in the market, as well as a slower pace of Moore’s Law [15,19]. The
transformation to a data-centric market and gradual changes in the automotive industry
through the application of various technologies, including AI and 5G, seem to have af-
fected the choices made by chipmakers [19]. Each case shows a different approach taken
by chipmakers dealing with technological challenges in terms of their choices of partner
selection, the target fields, and the types of hyper-coopetition.

In general, Intel devotes itself to catching up with competing companies and securing
its position in the rush for autonomous driving technologies by considering all of the
options and pulling in every resource they have. Considering its past experience with the
transition from PCs to smart phones, which opened up substantial opportunities, Intel
actively engages in hyper-coopetitive relationships with various companies relevant to
autonomous driving technologies (Case ID: Intel-4,7,11,12,18,20). Intel’s partners range
from car makers (i.e., original equipment manufacturers; OEMs) to mapping companies.
Intel has aggressively expanded its position in the autonomous driving field by pursuing
both horizontal and vertical hyper-coopetitive relationships. The analysis result indicates
that Intel focuses on four major target fields of hyper-coopetition: driverless mobility-as-
a-service (MaaS) (i.e., mobility), maps for autonomous driving vehicles (i.e., navigating
tech), autonomous driving platform (i.e., platform), and in-vehicle infotainment (i.e., con-
nectivity). Using its sensor, navigating tech, and autonomous driving platform, Intel
collaboratively develops driverless MaaS with partnering companies, such as Volkswagen,
Willer, and Habtoor (Case ID: Intel-2,8-10,15,16,19). Intel also concentrates on developing
and advancing technologies for autonomous driving, including the real-time updating of
HD maps and open autonomous driving platforms that can be customized for a customer’s
particular needs (Case ID: Intel-1,3,5,6,9,10). Due to the fact that cars have become capable
of various functions, just like smart phones, Toyota and Warner Bros are collaborating with
Intel to develop in-vehicle infotainment systems, leveraging Intel’s computing power (Case
ID: Intel-14,17).

On the other hand, Nvidia, a leader in the field, focuses on increasing its market influ-
ence through hyper-coopetition with car makers, tier 1 suppliers, and software companies.
Nvidia focuses on two major target fields: its autonomous driving platform (i.e., platform)
and mapping for autonomous driving vehicles (i.e., navigating tech). Rather than selling
its chips, Nvidia actively pursues hyper-coopetition with companies in heterogeneous
industries to promote the usage of its autonomous driving platform (Case ID: Nvidia-
2,3,5,7,10,14,19,20,24,26,27). As autonomous driving vehicles are currently in a growth
stage, promoting companies to use its autonomous driving platform can help Nvidia to
secure an early lead in the field through an industry-wide acceptance of its platform. Nvidia
is also concentrating on developing navigation tech for autonomous driving vehicles by
forming hyper-coopetition with companies, such as Audi, HERE, SK Telecom, and Zenrin
(Case ID: Nvidia-1,9,11,16,18,22,25). Similar to Intel, Nvidia’s hyper-coopetition also aims
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to facilitate driverless MaaS, but one big difference is that Nvidia targets both driverless
MaaS for people and goods; for example, DHL and Paccar develop autonomous driving
trucks based on Nvidia’s autonomous driving platform (Case ID: Nvidia-6,8,15).

Samsung Electronics’ approach to hyper-coopetition in the autonomous driving field
shows how Samsung perceives the opportunities opened by autonomous driving technolo-
gies. Compared to Intel and Nvidia, the analysis results indicate that Samsung only focuses
on business opportunities—such as in-vehicle technology, digital cockpits, and automotive
electronics—that can make the most of its strengths and can lead to substantial synergy
with its subsidiaries’ businesses, rather than focusing on developing autonomous driving
platforms. As one of the foremost global electronics manufacturers, Samsung acquired
Harman International in 2016 to accelerate its entrance into the in-vehicle technology mar-
ket [18]. The acquisition of Harman gives Samsung a chance to utilize Harman’s expertise
in audio electronics, as well as its extensive experience in consumer electronics, to meet the
growing demand of OEMs for in-vehicle technology (Case ID: Samsung-1).

As we discussed earlier, the analysis result clearly shows differences in terms of
goals in chipmakers’ hyper-coopetition. We visualized each company’s hyper-coopetition
according to hyper-coopetition types in Figure 4. Types of hyper-coopetition are decided
depending on the criteria of the relationship with partners and organizational separation
for the cases of three chipmakers (See Appendix A). Figure 5 shows the distribution of
hyper-coopetition types of each chipmaker according to the analysis results. Intel shows all
four types; the most evident hyper-coopetition types were I and II, both of which possessing
high levels of organizational separateness. In contrast to Intel, Nvidia’s hyper-coopetition
is mostly focused on type II. The heterogeneous business approaches of Intel and Nvidia
toward the autonomous driving field are reflected in their differing hyper-coopetition
types. As we discussed earlier, Intel aggressively promotes hyper-coopetitive relationships
with companies in various industries to attain resources and capabilities while staking
out its spot in the autonomous driving field. By contrast, Nvidia forms hyper-coopetitive
relationships to expand and strengthen its position in the field by attempting to establish
its autonomous driving platform as the de facto standard in the market. Finally, Samsung
shows type IV hyper-coopetition by pursuing new market opportunities, such as through
the acquisition of Harman International, to expand its business scope while pursuing
synergy with its resources and capabilities. Due to the fact that an acquisition provides
quick access to necessary resources and capabilities, Intel has also shown type IV hyper-
coopetition by acquiring companies, such as Itseez, Moovit, and Mobileye, to accelerate its
penetration into the autonomous driving field.

Figure 5. Hyper-coopetition types among chipmakers.
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Proposition 1. A company’s unique hyper-coopetition type is shaped according to each company’s
business approaches and strategies toward the target business field.

4.2. Antecedents and Processes of Hyper-Coopetition in the Semiconductor Industry

In this section, we briefly overview the case analysis result, discuss the details of
the antecedents and processes of hyper-coopetition that were observed from the case
analysis, and then investigate similarities and differences among the three chipmakers.
The case analysis result demonstrates the heterogeneous hyper-coopetition motives of
major chipmakers and how the hyper-coopetitive relationship operates. Table 2 provides a
summary of each chipmaker’s antecedents and process of hyper-coopetition. The features
of the antecedents and process of chipmakers’ hyper-coopetition based on the case analysis
result are discussed below.

Table 2. Summary of chipmakers’ antecedents and process of hyper-coopetition.

Antecedents and Processes Intel Nvidia Samsung

Antecedents

Pressures for innovation Medium High High
Sensing new opportunities High High High

Pursuit of competitive advantage High High High
Pursuit of leveraging external

resources High Low High

Positive partnering experience with
other companies Low Medium Low

Co-development High High High

Process
Utilizing/Acquiring a partner’s

resources and capabilities High Low High

Leveraging a partner’s market
power Medium High High

The most frequently observed motives for hyper-coopetition were sensing new op-
portunities and pursuing a competitive advantage. This indicates that chipmakers enthu-
siastically search for new sources of profit through forming and participating in hyper-
coopetition with companies from heterogeneous industries. Other antecedents, such as
pressures for innovation and the pursuit of leveraging external resources, also facilitate chip-
makers’ hyper-coopetition. However, among the five major drivers, a positive experience
with a partnership has a relatively lower impact on hyper-coopetition.

Intel’s hyper-coopetition is mostly triggered by the resources and capabilities of its
partnering companies (Case ID: Intel-1,3-7,9,10,17,20). Intel aggressively acquires tech
companies to secure resources and capabilities to compete with competitors such as Nvidia,
which is the front runner in the autonomous driving technology field (Case ID: Intel-
4,7,9,20). It seems that Intel views securing resources and capabilities through acquisitions
and, in some cases, partnerships, as critical for its success in this competition. This is
because Nvidia, which also provides autonomous driving platforms to OEMs, currently
has a large market share compared to Intel. In addition, the analysis result indicates that the
entrepreneurial mindset also facilitates Intel’s hyper-coopetition based on the expectation
of new business opportunities with the introduction of autonomous driving vehicles (Case
ID: Intel-1,2,5,9,10,15,16,19).

In the case of Nvidia, the behavioral traits—and entrepreneurial mindset and proactiv-
ity in particular—are the strongest driver of Nvidia’s hyper-coopetition. The computing
power demands for autonomous driving vehicles are expected to be 50 to 100 times more
than those of advanced vehicles. Considering the potentiality of autonomous driving
technologies, its resources and capabilities, and the demands in the market, Nvidia is strate-
gically pushing into the automotive field by developing and providing an autonomous
driving platform to its partners (Case ID: Nvidia-2,3,5,7,10,14,9,20,24,26,27). The other
motive for hyper-coopetition—proactivity—shows Nvidia’s continuous pursuit of inno-
vation and growth. To overcome market saturation in the semiconductor industry and
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the slowed pace of technological advancement, Nvidia seeks new market opportunities
through expanding its scope of business by making full use of its resources and capabilities
(Case ID: Nvidia-3,6,8,9,11,13-15,18,22,24).

In the case of Samsung, behavioral traits (entrepreneurial mindset and innovative
mindset), as well as resources and capabilities (accessing other companies’ resources and
capabilities and leveraging a partner’s reputation), both facilitate its hyper-coopetition.
Samsung acquired Harman in 2016 to access Harman’s resources and capabilities, and
this acquisition was made in consideration of its future strategic value. The acquisition
of Harman gave Samsung a chance to utilize Harman’s industry-leading expertise in
combination with its long experience in consumer electronics and the resources of its
subsidiaries (Case ID: Samsung-1). Compared to Intel and Nvidia, Samsung—being a
conglomerate—not only considers its own resources and capabilities, but also those of its
subsidiaries when selecting potential candidates for hyper-coopetition.

In terms of the process, all three chipmakers devote themselves to co-developing
technologies and products related to autonomous driving. However, chipmakers have
shown distinctions in terms of how they exploit hyper-coopetition. For example, Intel
utilizes a partner’s resources and capabilities to co-develop autonomous driving technolo-
gies to introduce new products and to enter into the market. By contrast, Nvidia not only
co-develops new products and technologies through hyper-coopetition, but also leverages
its partner’s market power, such as its customer base. In contrast to both Intel and Nvidia,
Samsung utilizes all available means, including co-development, utilizing and acquiring a
partner’s resources and capabilities, and leveraging a partner’s market power.

Intel expects new business opportunities in the autonomous industry based on the
notion that the introduction of autonomous driving vehicles has opened up chances for
chipmakers to create a new source of profit. Considering its strengths, Intel looks for busi-
ness opportunities in the autonomous driving field, particularly those related to computing
power and data center offerings (Case ID: Intel-3,4). To this end, Intel jointly develops
autonomous driving vehicles and related technologies with partners. For example, Intel
and HERE are collaboratively developing an architecture for the real-time updating of
HD maps for autonomous driving vehicles (Case ID: Intel-3). The analysis result also
indicates that Intel actively leverages and utilizes its partners’ resources and capabilities
during the co-development process. In some cases, Intel acquires companies that have the
resources and capabilities Intel needs to achieve its hyper-coopetition goals. For example,
the acquisition of Mobileye helped Intel to become a one-stop shop offering hardware and
software solutions for autonomous driving technologies, thus allowing Intel to quickly
achieve its goal (Case ID: Intel-7).

Meanwhile, Nvidia effectively leverages its partners to secure an advantageous po-
sition in the market. For example, Nvidia gained the most ground in ride-hailing ser-
vices by supplying its chips to relevant companies, while Nvidia also dominates the
autonomous driving platform with broad partnerships with various OEMs (Case ID:
Nvidia-1,4,12,14,15,17,19,21-24). Nvidia quickly responds to transitions in the market by co-
developing autonomous driving technologies through hyper-coopetition, which has helped
the company gain the most share in the market. Compared to Intel, Nvidia’s proactive
approach toward autonomous driving technologies has helped it establish a solid foothold
in the autonomous driving technology field.

Similar to Intel and Nvidia, Samsung also uses hyper-coopetition to utilize its partner’s
resources and capabilities while seeking new sources of profit. The difference between
Samsung and other chipmakers is that Samsung actively applies every possible method
of hyper-coopetition. By acquiring Harman, Samsung pursued the co-development of
in-vehicle infotainment, digital cockpits, and automotive electronics with Harman to meet
increasing consumer demands in connection with the development of autonomous driving
technologies. Samsung took advantage of its acquisition of Harman as an opportunity to
leverage Harman’s brands and its position as a market leader in connected car solutions to
gain a significant presence in the market.
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Proposition 2. The combination of new business opportunities, a company’s desire to secure
competitive edge in the market, and pressure for innovation facilitates hyper-coopetition.

Proposition 3. A company’s existing resource and capability basis and the decision on how to
achieve its goal determine each company’s distinctive process of hyper-coopetition.

5. Conclusions and Future Research

In this study, we introduced the concept of hyper-coopetition based on extant studies,
and we categorized hyper-coopetition into four types. Based on the cases of three chipmak-
ers, we examined the antecedents and processes of hyper-coopetition and derived three
research propositions based on a case analysis. The case analysis result showed the different
motives of each chipmaker to engage in hyper-coopetition, as well as how each chipmaker’s
hyper-coopetition progresses. It appears to be the case that a company’s strategic objective
decides the type of each chipmaker’s hyper-coopetition. We derived both theoretical and
business implications by investigating hyper-coopetition among chipmakers. We first
discuss the theoretical contributions and then discuss business implications for companies
facing challenges in the market.

First, we suggested a new concept—hyper-coopetition—to describe the establishment
of an interorganizational relationship between companies from heterogeneous industries to
achieve strategic goals. Hyper-coopetition is distinguished from the traditional concept of
coopetition in two ways: the participants and goals of the interorganizational relationship.
Generally, coopetition involves companies in a competitive relationship within the same
industry; S-LCD, coopetition between Samsung and Sony, is a classic example of coopeti-
tion. By contrast, hyper-coopetition involves companies in heterogeneous industries, such
as Nvidia (chipmaker) and Volvo (automaker). The goals of hyper-coopetition are also
distinguished from those of coopetition by focusing on expanding the scope of business to
uncharted territory along either the vertical or horizontal direction of the supply chain.

Secondly, we suggested the concept of hyper-coopetition and proposed a hyper-
coopetition typology. We proposed four types (adventurous explorer, strategic companion,
cautious contender, and aggressive explorer) of hyper-coopetition in terms of its unique
characteristics, such as the relationship between companies (whether one of the companies
in the hyper-coopetitive relationship acquires the other company) and the counterpart’s
position in the supply chain (whether a company is placed in the vertical or horizontal
part of the supply chain). By doing so, we were able to classify each chipmaker’s hyper-
coopetition from the case analysis and to discuss company-specific features based on the
case analysis result.

Thirdly, investigating empirical evidence regarding hyper-coopetition in the semicon-
ductor industry helped us to extend the current academic field and bring up a new academic
agenda. By bringing up a new concept—hyper-coopetition—we extend the research field
of coopetition research. In addition, hyper-coopetition research can fill theoretical gaps in
the coopetition research field by investigating the interorganizational relationship between
companies in heterogeneous industries.

We discovered certain managerial implications for companies under a rapidly chang-
ing environment based on the case analysis result. First, companies facing market over-
saturation and industry-wide technological changes tend to explore new sources of profit
through hyper-coopetition with companies in heterogeneous industries. All three chipmak-
ers actively utilize hyper-coopetition as a means to complement their own resources and
capabilities by gaining access to those of their partners.

Secondly, a company that desires a quick entrance into the target market or that desires
to catch up with its competitors can leverage hyper-coopetition to acquire the required
resources and capabilities from its counterpart. Chipmakers have shown type III and
IV hyper-coopetition by acquiring companies that have resources and capabilities that
are essential for its success. Intel is a classic example of this; according to the analysis
result, Intel has acquired various companies, such as Mobileye (tier 1 supplier), Moovit
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(mapping company), and Itseez (software company), to quickly strengthen its competi-
tiveness by combining its existing resources with the newly acquired resources through
hyper-coopetition. This is particularly appropriate for companies aiming to turn the tables
before it is too late to challenge the forerunner.

Lastly, hyper-coopetition can help a company to achieve its goal by making full use
of each partner company’s available resources and capabilities, as well as its relation-
ship with other companies, including its role and market positioning. Each company’s
hyper-coopetition presents in distinctive ways, and each company’s hyper-coopetition
type is shaped depending on its particular goal. The case analysis result shows that hyper-
coopetition’s goals (i.e., target fields) vary depending on each company’s capabilities and
past business experiences. According to the case analysis result, among the three chipmak-
ers, Nvidia seems to employ hyper-coopetition most effectively by considering its market
position and relationship with carmakers. For instance, Nvidia has wide connections with
OEMs, such as Audi, BMW, and Volvo, to whom it supplies its chips. Based on its past
business experience with OEMs and its core capabilities—GPU and AI—Nvidia’s target
field of hyper-coopetition is the autonomous driving platform, which has helped Nvidia to
become the forerunner in autonomous driving technology.

Although we examined the hyper-coopetition of three leading chipmakers, this study
has a few limitations: the generalizability of the case analysis result, the criteria for hyper-
coopetition typology, and the future development of the hyper-coopetition concept. First,
it is unknown whether the analysis result applies to other industries because we only
examined companies in the semiconductor industry. Therefore, further research is needed
to examine whether our findings also apply to other sectors, as well as to expand and
deepen the understanding of this unique phenomenon.

Secondly, we suggested two criteria for categorizing hyper-coopetition: organizational
separateness and a relationship with partners based on the supply chain perspective.
Since hyper-coopetition research remains in an early stage, there are no criteria for hyper-
coopetition typology due to a lack of consensus in the research field. This necessitates a
further discussion on the method used to capture hyper-coopetition typology.

Finally, the concept of hyper-coopetition will be evolved since it is still in the early
stage of development. Although research findings regarding the typology, antecedents,
and processes of hyper-coopetition give new insights, future research will monitor the
future transformation of hyper-coopetition concepts based on new cases in order to deepen
theoretical propositions and to provide an avenue for new concepts.
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Appendix A

Table A1. Detailed Analysis Results of Hyper-Coopetition in the Semiconductor Industry.

Case
ID

Partnering
Companies Business Category Target Fields of

Hyper-Coopetition

Relevant
Resources and

Capabilities

Organizational
Separation

Relationship
with Partners

Hyper-
Coopetition Type

Intel-1
Autonomous

driving
consortium

BMW Car makers

Autonomous driving
platform

Computing power,
sensor, platform High Vertical II

Magna Tier 1 suppliers

Continental Tier 1 suppliers

Delphi Tier 1 suppliers

Fiat Chrysler
Automobiles Car makers

Intel-2 Habtoor Car dealers Robotaxis,
Driverless MaaS Sensor High Horizontal I

Intel-3 HERE Mapping companies Real-time updates of
HD maps

Computing power,
sensor, connectivity,

algorithm
High Horizontal I

Intel-4 Itseez Software companies Computer vision
technology Algorithm Low Horizontal IV

Intel-5 Luminar Technologies Sensor companies Autonomous vehicle
solutions Platform High Vertical II

Intel-6 Mapbox Mapping companies Maps for autonomous
vehicles Platform High Horizontal I

Intel-7 Mobileye Tier 1 suppliers Car-to-cloud systems Computing power,
platform, connectivity Low Vertical III

Intel-8 Mobileye,
Volkswagen

Tier 1 suppliers,
Car makers

Autonomous driving
vehicle

Platform, navigating
tech High Vertical II

Intel-9 Moovit Mapping companies Driverless MaaS Platform, navigating
tech Low Horizontal IV

Intel-10 NavInfo Mapping companies Driverless MaaS Platform High Horizontal I
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Table A1. Cont.

Case
ID

Partnering
Companies Business Category Target Fields of

Hyper-Coopetition

Relevant
Resources and

Capabilities

Organizational
Separation

Relationship
with Partners

Hyper-
Coopetition Type

Intel-11 NIO Car makers Autonomous driving
vehicle

Computing power,
sensor, platform,
navigating tech

High Vertical II

Intel-12 SAIC Motor Car makers Autonomous driving
vehicle

Computing power,
sensor, platform High Vertical II

Intel-13 SK Telecom Communication
services

Vehicle-to-everything
(V2X) Algorithm High Horizontal I

Intel-14 Toyota Car makers In-vehicle infotainment Computing power High Vertical II

Intel-15 Transdev Autonomous Transport
System, Lohr Group Mobility services Autonomous driving

shuttle Platform High Horizontal I

Intel-16 Volkswagen,
Champion Motors

Car makers,
Car dealers Driverless MaaS Platform High Vertical II

Intel-17 Warner Bros Entertainment
companies

In-vehicle
Entertainment Computing power High Horizontal I

Intel-18 Waymo Car makers Autonomous driving
technology

Computing power,
connectivity High Vertical II

Intel-19 Willer Mobility services Robotaxis Platform High Horizontal I

Intel-20 Yogitech
Semiconductor

design and
verification

Functional security
capability Computing power Low Horizontal IV

vidia-1 Audi Car makers
Autonomous driving

technology, 3D
navigation system

Computing power,
platform, algorithm High Vertical II

Nvidia-2 Aurora Software companies Autonomous driving
platform Platform High Vertical II

Nvidia-3 Baidu Internet services
Autonomous driving

platform, autonomous
driving vehicle software

Platform, algorithm High Vertical II
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Table A1. Cont.

Case
ID

Partnering
Companies Business Category Target Fields of

Hyper-Coopetition

Relevant
Resources and

Capabilities

Organizational
Separation

Relationship
with Partners

Hyper-
Coopetition Type

Nvidia-4 BMW Car makers Infotainment system Computing power High Vertical II

Nvidia-5 Bosch Tier 1 suppliers Autonomous driving
platform Platform High Vertical II

Nvidia-6 Bosch, Daimler Tier 1 suppliers

Autonomous driving
pilot program,

autonomous driving
taxis

Platform High Vertical II

Nvidia-7 Continental Tier 1 suppliers Autonomous driving
platform Platform, algorithm High Vertical II

Nvidia-8 DHL Courier Autonomous delivery
trucks Platform High Horizontal I

Nvidia-9 Didi Chuxing Mobility services
Autonomous driving

technology, 360 degree
surround perception

Computing power,
platform, algorithm High Horizontal I

Nvidia-10 Elektrobit Software companies Autonomous driving
platform Platform High Horizontal I

Nvidia-11 HERE Mapping companies HD live map Navigating tech High Horizontal I

Nvidia-12 Hyundai Motors Car makers In-vehicle infotainment
system Platform, algorithm High Vertical II

Nvidia-13 Li Auto, Desay SV Tier 1 suppliers

Autonomous driving
program design, algo-
rithms/autonomous

domain controller

Platform High Vertical II

Nvidia-14 Mercedes-Benz Car makers

Autonomous driving
platform, on-the-air
software updates, AI

computing
infrastructure

Platform, algorithm High Vertical II

Nvidia-15 Paccar Car makers Autonomous driving
trucks Platform High Vertical II
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Table A1. Cont.

Case
ID

Partnering
Companies Business Category Target Fields of

Hyper-Coopetition

Relevant
Resources and

Capabilities

Organizational
Separation

Relationship
with Partners

Hyper-
Coopetition Type

Nvidia-16 SK Telecom Communication
services

Autonomous driving
technology, 3D HD map Platform, algorithm High Horizontal I

Nvidia-17 Tesla Car makers In-car display Computing power High Vertical II

Nvidia-18 TomTom Mapping companies

Real-time in-vehicle
localization,

cloud-to-car mapping
system

Platform, algorithm High Horizontal I

Nvidia-19 Toyota Car makers Autonomous driving
platform Platform, algorithm High Vertical II

Nvidia-20 Unity Technologies Software companies Autonomous driving
platform Navigating tech High Horizontal I

Nvidia-21 VinFast Car makers Autonomous driving
electric vehicle Platform High Vertical II

Nvidia-22 Volvo Car makers

Autonomous driving
vehicle, Automotive
software, 360 degree
surround perception

Platform, algorithm High Vertical II

Nvidia-23 Volkswagen Car makers Cockpit, intelligent
copilot applications Platform High Vertical II

Nvidia-24 XPENG Motors Car makers Autonomous driving
software platform Platform High Vertical II

Nvidia-25 Zenrin Mapping companies Digital map Navigating tech High Horizontal I

Nvidia-26 ZF Tire 1 suppliers Autonomous driving
platform Platform High Vertical II

Nvidia-27 ZF, Hella Tier 1 suppliers Autonomous driving
platform Platform High Vertical II

Samsung-1 Harman International Tier 1 suppliers In-vehicle infotainment,
digital cockpit

Computing power,
connectivity,

automotive electronics
Low Horizontal IV
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