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Abstract

:

This study uses the lens of competitive dynamics to examine the coopetition process, which combines both cooperation and competition, employed by Qualcomm within the SoC (System on a Chip) design market related to smart devices. Qualcomm succeeded in developing the first SoC, which integrated GPS (Global Positioning System) and other software, and during the process of developing mobile chips has simultaneously cooperated and competed with competitors. In particular, Samsung, which began as a customer of the firm, has since become its competitor. By conducting descriptive case analysis, this study shows a coopetition process in the SoC industry and supplemented a coopetition study with the actual exemplary coopetition case.
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1. Introduction


In a highly competitive environment, firms must continuously innovate to gain a competitive advantage over other firms. Although most of the firms seem to compete against each other to maintain their advantage continuously, firms also often cooperate with their competitors even while competing. Especially in a high-tech industry where technological innovation and change in products are fast, it is difficult to cope with global competitors with a single, static strategy. In other words, a dynamic competition and cooperation between firms is necessary to sustain a firm’s competitive advantage. This has led some researchers [1] to claim that within a complex business environment, firms should act outside of their boundaries and cooperate with other firms through “open innovation” by interacting with other firms or players in the market, as surviving alone in a competitive business environment is difficult to achieve.



Coopetition is a term that refers to the simultaneous coexistence of cooperation and competition. The term, based on game theory and popularized by Nalebuff and Brandenburger [2], was coined to reflect the reality of business management today as companies must respond rapidly to changes in their business environment [3]. The dynamics of coopetition behavior assume that firms cannot survive alone in the changing environment and that interdependencies among firms create value for those firms [3,4,5]. Coopetition has been previously discussed in various theoretical and empirical studies, which have shown, for instance, that coopetition can be a source of innovation [6,7], and there are also tensions between cooperation and competition [8]. This case study is intended to complement that literature by looking at the actual changes in competitiveness and performance created by one highly successful firm’s coopetition and demonstrating that these actions occur in complex competitive dynamics and influence the firm’s strategic behavior.



Throughout its history, Qualcomm has not only developed innovative technology but also survived with cooperation with other companies. The competitive behavior of Qualcomm thus should be understood as dynamic interactions in which Qualcomm both competes with and cooperates with its rivals. These interactions with their rivals do not occur alone but are intertwined and interrelated with one another. Interactions with a firm’s rivals affect firm’s survival and can lead to destructive or productive results [9]. This study focuses on the cooperation and competition between Qualcomm and Samsung and how firms employ coopetition to gain a competitive advantage.



Coopetition occurs in two different but interdependent ways regarding the cooperative and competitive firm activities. Although these two processes may seem distinct, simultaneous competition and cooperation exist among firms. In this study, coopetition was analyzed over time. It conducted a comparative case analysis of the two firms to examine how the coopetitive process actually evolves and changes over time.



This study contributes to coopetition research by analyzing and describing how specific firm events and external environmental changes affect competition and cooperation over time. In particular, we identified that competitive actions and reactions of firms are the key foundations of the change and evolution of the coopetitive process. The competitive actions of firms bring competition as well as cooperation reactions from their competitors. The choice of competitive and cooperative reactions depends on how other firms interpret and perceive other firm’s competitive activities.



To achieve this research goal, we first review the literature relevant to the concept of coopetition and then analyzes the case of Qualcomm’s coopetition behavior with Samsung as an example of this dynamic. By analyzing the coopetition process of Qualcomm, this paper provides deeper insights into the dynamics of coopetition behavior.




2. Literature Review


The case of Qualcomm shows the process of innovation and coopetition achieved throughout the growth of the SoC industry and thus helps to link the existing literature of coopetition to the real-life situation from this case study. This case study is established upon the competitive dynamics approach that mainly focused on the coopetitive behavior of the firm.



2.1. Competitive Dynamics


Existing research into competitive dynamics has assumed that competition is a most crucial facet of competitive dynamics, and therefore, focused on the competitive moves of a firm [10] and the specific behaviors and responses of competitors [11]. As this literature has shown, the management process of firms becomes increasingly competitive during such phases as launching new products, increasing market share, and securing customers. At the same time, as researchers have noted, firms sometimes also partner and make alliances with competitors in order to compete [12]. The key issue explored by research on competitive dynamics is how a particular competitive behavior affects a firm’s competitive advantage and competition in the long run [9].



As this body of research has demonstrated, the environment and conditions in which firms compete differ across industries and time periods. In those different conditions, competitive interactions among firms lead to certain firm performance. The action and reaction of firms are interdependent to the extent their strategic actions affect firm performance [13]. This case study, while examining the ways in which the specific industry dynamics shaped their competitive actions, also enlarges upon those findings by analyzing the ways in which that competition was affected and mediated by strategic coopetition with its rivals.




2.2. Coopetition


As globalization increases competition and the life cycle of products and technologies shorten, most tech companies can no longer effectively respond to the changes in the business environment based solely on their internal resources or abilities. Therefore, many firms have chosen to work closely with various other businesses to improve and sustain their own competitiveness [14]. In practice, alliances between firms have become widespread regardless of industry. According to a recent investigation, such a combination of competition and cooperation has led to innovative outcomes and economic growth [15]. Bengtsson et al. [16] defined this combination, coopetition, as “a process based upon simultaneous and mutual cooperative and competitive interactions between two or more actors at any level of analysis—whether individual, organizational or other entities”.



The focus on concurrent competition and cooperation is the key issue explored in the literature on coopetition. It can be understood as a cooperative strategy that is applied to a cooperative and competitive relationship between firms and their competitors. Coopetition allows companies to share resources, technology, and know-how with their competitors. It enables them to enjoy all the advantages of cooperation and competition by maintaining a cooperative system and competing with each other to improve their performance in other fields [17]. As the era of technological convergence, interfirm competition or cooperation is now considered as an inevitable means of survival in the global competitive market. Moreover, the increased interconnection between global organizations makes coopetition a vital source of a firm’s strategy.



According to Lado et al. [18], the pursuit of coopetition could lead to positive results. When firms strive to achieve balanced competition and cooperation, which delineates syncretic rent-seeking behavior, they could have various options for their strategic choice that result in having a competitive advantage.



Cooperation between competitors has multiplied during the past decade [16]. Coopetition is reinforced by the “market commonality and resource asymmetry” among global rivals [17]. The commonality within the market leads to more competitive actions while the asymmetry within resources leads to more cooperative actions. Coopetition is helpful for rival organizations to promote their internal resources while protecting them against their other competitors [19].



Collaboration with competitors enables firms to internalize their competitors’ abilities. Coopetition could also reduce the threats associated with expansions. It may be too risky or costly for a firm to enter global markets alone. Partnering with competitors may be a way to avoid the uncertainty associated with the expansion of markets. It also reduces the time that could take longer when implementing technologies and innovative behaviors alone. Moreover, coopetition helps to deal with outside stakeholders such as governments and to strengthen positioning in the market within a cooperative group. When these groups are dominant players, they collaborate to weaken the pressures from the regulations. Even if interdependence among competitors is increasing, the conflict of interest still exists. By cooperating, firms could earn a better position for bargaining their resources, processes, and performances. When these cooperations work, the return from them would be beneficial for all participants [17].



Coopetition may help firms to have broader strategic choices than through competition or cooperation alone. For global firms, with the diverse product line and wide region, coopetition leads firms to realize many competitive and cooperative choices in several areas. On the other hand, competition or cooperation alone leads to narrow strategic choices. When firms are focused only on competition, it might look for ways to dominate the market, such as strengthening barriers to entry, exerting power to deter other firm’s investments, or conspiring with incumbents to limit outputs, increase prices and manipulate supplies. It would be beneficial to the firms that exercise such powers in the short run; however, it would lead to strategic rigidity that could undermine the long-term feasibility of the firm. Being stuck in a strategic rigidity may result in organizational myopia [20]. Similarly, focusing only on the cooperation would be negative to the firm due to the difficulty to completely control the opportunistic behavior of other firms, which is a risk that their important corporate information or strategy may be leaked when firms are strategically affiliated with a competitor [17]. Likewise, coopetition is not always superior in all respects because it entails management risks and costs. Therefore, strategic success can be achieved only when cooperation with competitors is sufficient to ensure that the benefits are enough to compensate the risk, that is, an equivalent relationship that can be expected to complement each other [17]. Coopetition is a type of contract that involves collaboration to achieve common goals among competing firms, such as joint ventures, licensing, franchising, and the creation of a joint technology development team. However, it is also possible to think of intangible cooperation that does not involve special forms of contracting. Even invisible partnerships between competing firms, such as building an industrial infrastructure, pressure on governments, sharing distribution channels and suppliers, and forming industrial clusters for production and development activities, can also be within the scope of coopetition [17].



From a coopetitive perspective, for instance, Qualcomm developed a mobile application processor which became the dominant player in the market. How the process of competitive dynamic has occurred is the main concern. Qualcomm competed and cooperated with rival firms such as Samsung. In addition, firms participating in the coopetition has to face management risks to preserve their competitiveness. In order to research this process of coopetition, a case analysis was conducted.





3. Research Method


This case study describes and analyzes the coopetition process within the non-memory semiconductor industry by focusing on Qualcomm’s coopetitive relationships with other companies. This study showed the process of coopetition in the non-memory semiconductor industry, one of the representative areas of technology-intensive industry. This study reflects the phenomena and issues of technology management in the real SoC industry. This study examines the coopetition process of Qualcomm by analyzing its specific actions and reactions of other firms. Qualcomm’s case in the non-memory semiconductor industry, where strategic coopetition continues to develop despite fierce competition, could be seen as a prime example of research from a coopetition perspective. The analysis shows the changing relationship between firms in the process of forming the core technologies of the mobile AP.



For the purpose of this study, a qualitative case study was conducted. A case study approach is used when an in-depth analysis is required to explain the reasons why, how, or process of a particular situation occurred [21]. In this case, a descriptive case study method was carried out to understand the process and significance of the case [22]. It is applied when explaining the actual situation that has occurred. The growth of a firm throughout the development of the SoC industry offers an appropriate case for analyzing the industry and market situation. For this case study, data have been mainly acquired from secondary resources such as news articles and industry reports that are publicly available online. As this analysis of the SoC industry and comparison of the activities of different key players in the market shows, Qualcomm has been a major player and is now facing some challenges.




4. Qualcomm Background


4.1. History


Qualcomm was founded by Irwin M. Jacobs and six MIT (Massachusetts Institute of Technology) alumni in 1985 in La Jolla, California. It designs and manufactures multinational semiconductor and telecommunications equipment in the United States. Qualcomm applied for its first commercial patent for CDMA in 1986, continues to develop new technologies starting with this. In 1989, Qualcomm began to make use of code division multiple access (CDMA) technologies, a channel access technology that enables multiple transmitters to access a single channel simultaneously. Qualcomm succeeded in a demonstration call based on CDMA. Since then, CDMA technology has been commercialized sequentially by Qualcomm, from the first base station of mobile communication with CDMA to transfer control protocol-internet protocol (TCP-IP) service over CDMA and to CD-7000, which was the first CDMA-based cellular telephone. In July 1993, the U.S Telecommunications Industry Association established CDMA as a standard of telecommunication. CDMA went global in 1995, when Global CDMA service was launched first in Hong Kong and then in South Korea and Peru.



Although Qualcomm’s technology became the industry standard and flourished, the company continued to make technological advances. In 2000, Qualcomm succeeded in the development of the first CDMA chipset integrated with GPS and other system software, which allowed many functions, such as MP3, internet, and Bluetooth, to be pooled into just one chipset.



In November 2007, Qualcomm commercialized its CDMA-integrated chipset under the name Snapdragon as well as two chipset solutions that helped Qualcomm become the world’s leading mobile chipset provider. The speed of the two chipset solutions, QSD8250 and QSD 8650 exceeded previous gigahertz barriers and allowed users to enjoy speedy data processing and a 3G wireless environment with lower battery consumption. The Snapdragon platform has facilitated an instantly on and always connected user experience. In October 2008, Qualcomm’s chipsets were attached to G1, the world’s first Android-based mobile phone made by HTC (High Tech Computer) corporation.



Qualcomm’s technology has since undergone further advancements. In 2009, it developed the world’s first multimode 3G/LTE (Long-Term Evolution) integrated chipset solution. In 2011, Qualcomm acquired Atheros, an industry leader in wireless and wired local area networking, leading Snapdragon to be able to offer a processing speed of 2.5 GHz and 150% higher performance with 65% lower battery consumption than any other ARM (Advanced RISC Machine) - based chipset [23]. AMR based chipset is a processor that is highly capable of execution with relatively low cost and power consumption. RISC processors are often used for small scale control devices such as mobile phones [24].



Qualcomm has continued to develop the newest technologies and products. In 2016, Qualcomm introduced Snapdragon 820 and introduced the octa-core version of Snapdragon 820. Its newest chipset is Snapdragon 855, which also includes an octa-core CPU (central processing unit).




4.2. Vision and Major Products


Qualcomm’s vision statement focuses on its innovation, promising customers that it will connect the users through its wireless technologies. To fulfill this vision and connect the world, Qualcomm offers numerous products, including processors, displays, software, and wireless charging devices. The company’s products are presented in Table 1.




4.3. Snapdragon


Among these products, Qualcomm has mainly focused especially on its processor after Snapdragon has developed [25]. Snapdragon is a mobile system on a chip (SoC) and is generally considered the next-step CPU chip. SoC refers to a computer or electronic system component integrated into a single integrated circuit. SoC combines major semiconductor devices such as CPU, memory devices (DRAM, flash), and DSP (Digital Signal Processing device) into a single chip so that chips themselves become one system [26]. The advantage of SoC is its small size. If the CPU, GPU, and memory functions are handled separately, it is difficult to produce a device smaller than 10 cm (4 inches) squared. However, with a single SoC, devices can be smaller while retaining the features of that larger device. Therefore, SoC enables the functions of computers on small devices such as smartphones and tablet PCs [27].



Snapdragon offers many functions, such as internet connection, a camera, location, display, multimedia, and sensor core. It improves CPU and GPU performance, enables faster downloads, and performs multitasking with lower battery consumption. Qualcomm thus offers technological superiority in this market by enabling extraordinary processing speed and longer battery duration.



Worldwide, Snapdragon has been adopted by many devices, such as smartphones, tablets, and wearable devices. Qualcomm has sold its chipsets to numerous global mobile manufacturers, such as Samsung, LG, HTC Corporation, Motorola, and Sony [28].




4.4. Fabless Model


Qualcomm’s success is widely attributed to its fabless production model (see Appendix A) [29], which means that it designs its chips but outsources its fabrication to other companies. Accordingly, Qualcomm has placed a strong emphasis on building strong and long-lasting relationships with its partners, including manufacturers and other external stakeholders. Such relationships have enabled Qualcomm to create devices that are faster and more versatile in order to meet the needs of its customers.



Due to the fabless model, Qualcomm also has a different value chain than many of its rivals. It has sets of value chain activities that work closely with its suppliers during the manufacturing process. Table 2 highlights the activities in Qualcomm’s fabless model.





5. SoC Industry


5.1. Types of SoC Business Models


As described in Figure 1, the communication IC market appears to be the fastest-growing, and predicted to surpass computers by 2023. Therefore, this case analysis will focus on the smartphone SoC industry and companies.



There are three types of companies in SoC production. The first type includes fabless companies that only design SoC, such as Apple, Qualcomm, and MediaTek. The second type is foundry companies, which only fabricate semiconductors, such as TSMC and UMC. Finally, integrated device companies, such as Samsung and Hynix, perform all SoC processes, including design, manufacture, and selling.



Within the industry, these three types of companies interact with each other in diverse ways. For example, Apple and Qualcomm have partnerships with TSMC for fabrication. Samsung, which also produces end products, has purchased SoCs from Qualcomm because of their quality. Although Samsung and Apple are competitors, Apple has a strategic alliance with Samsung for chip fabrication and the supply of other components.




5.2. Market Situation


The demand for the SoC market is highly influenced by the demand for end products such as smartphones, tablets, and the internet of things (IoT) (According to Jacob Morgan (2014) in Forbes, the “IoT (Internet of Things) is the concept of basically connecting any device with an on and off switch to the Internet (and/or to each other). This includes everything from cellphones, coffee makers, washing machines, headphones, lamps, wearable devices, and almost anything else you can think of [31]). Within the SoC market, the telecommunication market has grown and become mature, and new segments, including the IoT, have emerged. Figure 1 presents the market share of SoC by system type, revealing that in 2018 the telecommunication sector’s market share was 36.4% [32,33].



The telecommunication sector’s high share of the SoC market has been led by the rapid growth of the smartphone market. The number of smartphones sold in 2009 was 170 million, a number that increased to 1.4 billion in 2015 [34]. Due to this rapid growth in demand, the SoC market for smartphones grew 61% in the first half of 2012 over the same period in 2011 [35].



With the help of the smartphone boom, Qualcomm has been the leader in the cellular chip market. In 2012, demand for smartphones rose in emerging markets such as China and India, and mobile technology was moving from 3G to LTE. Although late-mover companies had a chance to compete at the same level in the emerging market, Qualcomm managed to maintain its dominance by targeting high-end devices with the LTE model [35]. When Samsung launched its own cell phone SoC, Exynos, in 2011, its market share skyrocketed to position No. 2, with a 21% market share. Table 3 shows the market share of the leading companies after Samsung launched its mobile application processor for the year 2017 and 2018 [36].



Qualcomm, Samsung, and MediaTek have reaped the rewards from the growth of the mobile device market. In Q4, 2015, however, the growth rate of the smartphone market was only 9.7%, which was the first single-digit growth rate since 2008 [37]. To stimulate stalled market growth, smartphone producers have been expanding regional sales into the developing world, as they sell low- to mid-priced chips.



Although the growth rate of the smartphone market has stalled in recent years, the IoT is one of the sectors that can lead to growth in the SoC industry. It has been predicted that the demand for IoT products will increase much as the demand for smartphones did. A McKinsey 2014 report predicted that approximately 30 billion units of connected devices would be in the IoT market by 2020, which means a gradual increase of three billion per year from 2014 [38].



Moreover, the increasing demand for AI (artificial intelligence) is also expected to accelerate the growth of the semiconductor market. According to the IHS (Information Handling Service) markit, it has been estimated that AI-based SoC markets will double over the next five years due to rising demand for AI. According to a 2019 report, the global sales of the SoC industry will double every year by 2023 and that AI functions will be included in about half of SoC solutions [39].



The current SoC industry is worth about $90 billion, but less than 3 percent of these chips are compatible with AI. Artificial Intelligence will be needed for facial recognition, advanced driver-assisted systems in self-driving cars, and more powerful security features in smartphones and cameras, and that an AI embedded a new type of SoC will be required to make this possible. Therefore, it is expected that almost all major semiconductor manufacturers will introduce product lines that include artificial intelligence as a key function within a few years, increasing the SoC industry’s profits and playing an important role in AI’s innovation [39].





6. Factors in Qualcomm’s Success


6.1. R&D Investment in Advanced Technologies


We find that Qualcomm’s core competency lies within its expertise in wireless and related technologies. As shown in Table 1, Qualcomm’s product line is centered around processors such as Snapdragon and spread to other technologies such as wireless charging. Qualcomm has been the major pioneer in designing SoC by maintaining a heavy investment in research and development.



Qualcomm’s technologies are based on several attributes, the first of which is integration. Because Qualcomm can combine many functions within just one chip, it has gained a first-mover advantage in the mobile SoC market. For example, Qualcomm succeeded in developing Snapdragon in November 2007 [40], while it took Samsung 3 more years to invent SoC internally, introducing its own SoC in 2010 [41].



The second attribute is high performance. Versions of Qualcomm’s Snapdragon were the first chipsets to surpass both the 1 GHz and the 2 GHz barrier among smartphone processors [42].



The last attribute is energy efficiency. Although overload problems can lead to energy inefficiency a small chipset produces high performance, Qualcomm’s Snapdragon can produce 150% higher performance with a 2.5 GHz speed and 65% lower battery consumption than competing processors [42].



These advanced technologies result from Qualcomm’s research and development. Although competitors like Samsung and MediaTek are attempting to challenge Qualcomm with new products, Qualcomm has been able to continue to lead the development and commercialization of digital technologies through its intense dedication to R&D.



The company’s R&D intensity increased from 22% in 2016 to 25% in 2018. Table 4 shows that Apple has devoted more money to R&D but that Qualcomm has invested a much higher percentage of its profits into R&D than all of other firms and considerably more total expenditures than those creating chips for Android phones.



In addition, providing advanced technology has been crucial for Qualcomm in terms of profit. Qualcomm has two main sources of income: QCT (Qualcomm CDMA Technologies) and QTL (Qualcomm Technology Licensing). QCT is the division through which the products of its core business are sold. As seen in Table 5, QCT brought approximately 76% of Qualcomm’s revenues and QTL approximately 23% in 2018. Through QTL, Qualcomm licenses the right to use a portion of Qualcomm’s intellectual property to other companies, for which it receives fees and royalties [29]. QTL not only manages patents on technologies developed by Qualcomm but also serves to defend its intellectual property rights by buying related technologies depending on market conditions. Its competitive strategy, in other words, involves not only developing advanced technologies and producing products but also about creating barriers to other companies through steady management of its intellectual property rights. Qualcomm was able to become the largest mobile AP company in the world by taking advantage of its unrivaled market power.




6.2. Technology Acquisitions


Qualcomm’s growth has come through technology acquisitions (M&As), through which Qualcomm had been able to broaden its technology trajectories and gain complementary knowledge and technology. Table 6 reports this M&A history since 2009, during which Qualcomm has acquired 40 other companies. As the table shows, Qualcomm frequently has secured its technology competitiveness by acquiring companies that expanded their capabilities and expertise. For example, in 2009, Qualcomm acquired the mobile graphics division of AMD, an American global semiconductor company, which provided them with new technology in the graphics area that enhanced their 2D and 3D architectures [43] and differentiated its SoC from that of its competitors [44]. Similarly, in early 2011, Qualcomm acquired Atheros Communications, which was famous for producing Wi-Fi chipsets [45], thereby retaining wireless connection technology while filling technological holes in its 3G-only product portfolio.



These acquisitions are evidence of Qualcomm’s competitively strategic approach to the market. When Qualcomm has recognized technological gaps in its own offerings that emerged because of the fast-changing industry, it has tried to understand what capabilities it lacked and needed to obtain. To fill those gaps, Qualcomm has continually incorporated new capabilities, such as 3D architectures and Wi-Fi, into its established products through its technological acquisitions. Once those technological capabilities have been rapidly and successfully integrated, they have been difficult for other competitors to imitate as quickly, providing Qualcomm a competitive advantage. In other words, Qualcomm has consistently been a step ahead of its competitors, making it difficult for competitors to catch up as Qualcomm continues to strengthen its technology competitiveness [46].





7. Qualcomm’s Coopetition with Samsung


Qualcomm’s major competitors can be narrowed down to companies that are major players in the mobile device market: Apple, Samsung, MediaTek, Xiaomi, and Huawei. Within this market, there is considerable competition between mobile operating systems (OS). As the smartphone market has grown, the OS market has consolidated into two operation systems: iOS by Apple and Android by Google. Apple optimizes the SoC design for its operating system, iOS, so that its devices run smoothly. Other than Apple and Xiaomi; however, most companies have chosen Android as their operating system, which in 2019 had approximately 77% of the market share [47]. Accordingly, chips produced by companies such as Qualcomm, Samsung, and MediaTek are used mainly by devices based on the Android operating system.



Among these competitors, Qualcomm has been in a long-term relationship with Samsung since 1993, when Qualcomm provided CDMA technology to South Korea. Since then, Samsung has both paid royalties to Qualcomm for use of its telecommunication technology in its phones and provided consignment production of Qualcomm’s semiconductor, which has strengthened Qualcomm’s leadership in the SoC market. As Samsung’s own technology for telecommunication semiconductors has developed to the extent that it threatens Qualcomm; however, Qualcomm has been placed in a situation where, ironically, it has to coopete with Samsung to keep them as a customer. There exists a symbiotic relationship between the two within the SoC industry; therefore, Samsung is both one of Qualcomm’s most important customers and one of its closest competitors. Figure 2 shows the coopetition relationship between Qualcomm and Samsung. As a fabless firm, Qualcomm orders the production of semiconductor design from, and Samsung buys Qualcomm’s mobile AP and pays royalties for using Snapdragon. Samsung and Qualcomm, thus are competing to create a mobile AP while working together to provide Qualcomm with the production of semiconductors.



Samsung, unlike Qualcomm, performs both design and fabrication and produces its own SoC line, named the Exynos series. Samsung has demonstrated a fast-paced learning capability in developing SoC fabrication and design since it first obtained licenses for proprietary technology from Micron of the United States and Sharp of Japan [48,49]. After acquiring licenses from ARM, which offers the core architecture of micro-processors, Samsung was able to enter the SoC design business as well, developing Exynos 3 Single, which was inserted into the Samsung Galaxy S in 2010 [42]. Samsung has managed to build its internal production capabilities in a mere five years. Although the company performed closed innovation in developing its hardware, it deployed an open strategy platform for developing the smartphone apps, which enabled multiple players to enter the market freely and share their creations [50]. The smartphones produced by Samsung, named Galaxy, have captured a huge share of the Android market, which also represents a large portion of Qualcomm’s income. In the past, Samsung had been Qualcomm’s key customer because it used Snapdragon for its smartphones. Given that Qualcomm usually receives 2.5% to 5% of the sale price as its patent royalty for using its chips, Samsung paid Qualcomm more than $9.2 billion during the first four years after Samsung released its Galaxy S series [51]. Because Samsung currently utilizes its own technologies for both fabrication and design, however, the amount of royalties it has to pay to Qualcomm has decreased considerably.



Furthermore, Samsung encroached on Qualcomm’s competitive advantage on September 4, 2019, when it introduced Exynos 980, a 5 G mobile processor that combines a 5 G telecommunication modem chip with high-performance Mobile AP. According to Samsung, it also aims to become the global No. 1 player in the non-memory semiconductor sector by 2030 and is speeding up its efforts to chase Qualcomm, which is the top player in the market. The semiconductors that used to be equipped with modem chips separately will evolve into integrated chips. It is estimated that the market for 5 G chips will grow rapidly, from $161 million in 2019 to $3.03 billion in 2021 and $7.96 billion in 2023. In 2019, Samsung’s market share will be 7.5%, compared to Qualcomm’s 87.9%. Although Samsung’s current market share is far below Qualcomm’s, it is predicted that it will soon catch up with Qualcomm’s by 2023, increasing to 20.4% [52].



While the competition in the SoC market has intensified, Qualcomm has been daunted by the deterioration of its reputation starting in March 2015 due to the overheating issue with Snapdragon 810, which is designed by Qualcomm and manufactured by TSMC (Taiwan Semiconductor Manufacturing Company). The issue started with LG’s G Flex 2, equipped with Snapdragon 810, which was released in February 2015. ONE M9 from HTC and Xperia Z+ from Sony also suffered overheating of their mobile devices. Some benchmark tests showed that HTC ONE M9 was 10 °C to 15 °C hotter than other phones [53].



Samsung was a major customer of Qualcomm that used Snapdragon chips; however, after the overheating of Snapdragon 810, Samsung decided to use their own SoC chip, Exynos 7420, for its follow-up models, Galaxy S6 and Note 5. This decision could be interpreted as Samsung becoming not only Qualcomm’s customer but also a competitor that produce SoC chip which is equivalent to Qualcomm’s.



Although Qualcomm has not admitted to any problems in its chipset, these incidents led to poor market response, resulting in low financial performance. Although Qualcomm had expected to generate up to $28.8 billion in revenues in 2015, which would have represented a 9% revenue growth, its revenue actually fell by 5%, to $25.3 billion, after Samsung, its second-largest customer, decided not to use Snapdragon 810 for its follow-up model [54].



The overheating scandal led to a change in the relationship between Qualcomm and Samsung. As a result, revealing that Samsung has caught up with Qualcomm’s chip design capabilities.



Samsung holds a distinctive position, as it was a former customer that comprised the largest portion of Qualcomm’s revenue. Samsung dual-sourced Qualcomm’s Snapdragon and its Exynos into Galaxy S3, S4, S5, and Notes, which presumably served as a benchmark experiment for its own SoC. Although Samsung used Exynos in its smartphones, Samsung has not arisen as a direct competitor to Qualcomm. The brand power of Snapdragon surpasses that of Exynos, and Qualcomm’s revenue increased as the sales of smartphones increased. After the overheating issue, however, Samsung dropped the use of Snapdragon for the Galaxy S6, which makes it evident that Samsung has cultivated chip design as well as chip design capabilities.



Qualcomm has given Samsung an opportunity to learn the technologies of its next-generation chipset, enabling Samsung to absorb Qualcomm’s design capabilities. Based on the acquired technology of Qualcomm, Samsung can enhance the competitiveness of its SoC.



In the meantime, Samsung aggressively tested Snapdragon 820 to decide whether Samsung would turn to dual-sourcing for the next flagship smartphone, the Galaxy S7 [55]. In February 2016, Samsung released the Galaxy S7 with two chipsets versions: Snapdragon 820 and Exynos 8890.



The production of two chipsets shows that Qualcomm has to coopete with Samsung even though Samsung has to rely on Snapdragon. Exynos has been produced primarily for the internal use of Samsung business groups. However, Samsung revealed its intention to sell chipsets to external customers such as Meizu and Lenovo in 2016 [56]. Selling Exynos to other external companies suggests that Samsung is confident enough to become a direct competitor of Qualcomm as a general chipset provider in the SoC market.



It is possible that Samsung has received a key opportunity to be constantly up-to-date with Qualcomm’s internal developments by both buying Snapdragon and winning a contract for the fabrication of Snapdragon. Samsung can track Qualcomm’s moves and match the leader, producing comparable products. Moreover, Samsung has fabrication facilities that enable them to reap economies of scale [57]. In 2019, Qualcomm has decided to entrust Samsung’s foundry division to mass-produce its next-generation semiconductor called ‘Snapdragon 865’. This product will be used for 5G mobile telecommunication smartphones [58].



Samsung has developed ‘Exynos 980’, which is an integrated 5 G modem chip. Most of 5 G smartphones that have been released in markets until now are equipped with separate telecommunication semiconductors and processors, their power efficiency and performance are somewhat lower and they take up a lot of internal space of smartphones. Therefore, technologies that incorporate 5 G telecommunication semiconductor as an integral part of a processor have been considered the most important challenges for companies that develop mobile processors such as Qualcomm, Huawei, and MediaTek. After Samsung succeeded in commercializing 5 G telecommunication semiconductors that it developed with its own technologies last year, it has been working hard to secure technologies by making official plans for the development of integrated semiconductors that combine them with processors. Samsung has been using most of its own ‘Exynos’ series processors for Galaxy smartphones and has seen little success in expanding its suppliers to other smartphone manufacturers. This is because its top competitors, such as Qualcomm and China’s MediaTek, were maintaining a strong grip on the global market. However, it is likely that Exynos 980 will become the world’s first commercialized 5 G integrated semiconductor, which could provide an opportunity for Samsung to clearly show its superiority in technology to global customers and semiconductor industries [59].



Qualcomm has the ability to design SoC chips. It also still has a competitive edge in the mobile AP market, and its design capabilities will keep it competitive. Samsung, on the other hand, can design SoC chips and has the ability to manufacture them. Qualcomm faces the overheating issue of their chip, Snapdragon 820, and challenges from the competitors. To get out of this unfavorable situation in which Qualcomm faces, the firm has to keep up the coopetition with competitors. At present, Qualcomm still coopete with competitors, as in the case of Apple’s decision to receive 5 G modem chips from Qualcomm. Apple decided to yield in the patent war with Qualcomm. Qualcomm is still maintaining its top position in the semiconductor market. With the advent of the 5 G semiconductor era, Qualcomm’s market dominance persists, and Qualcomm’s share stood at 87.9 percent as of 2019 [52]. Qualcomm still has Samsung as its customer, even though Samsung has emerged as a competitor. These respective strategic differences show that while Qualcomm continues to coexist with Samsung, the relationship of global cooperation entails inherent risks. Since Qualcomm is Samsung’s largest supplier of components, the two companies are basically collaborative in that they maintain a cooperative relationship in the mobile AP market. But at the same time, Samsung is inevitably competing with Qualcomm by having the ability to produce mobile APs in-house. As a result, a global firm does not span only one industry but changes into a complex structure. In the midst of this process, a firm develops into having complex roles, such as being a competitor and a customer. Figure 3 summarizes the history of coopetition process of both firms.




8. Discussion


This study analyzed the growth process of Qualcomm with the framework of coopetition. From the case of Qualcomm, the study discovered that the growth of the SoC market and its dynamic competition is a long-term phenomenon. Qualcomm first developed CDMA technology and became the industry standard. The company seemed to succeed in retaining its first place. However, the competition is not a one-on-one rivalry, it is intertwined and dynamic. In the early days, Qualcomm led the market, but with the growth of the market, a rivalry began to emerge. While analyzing, the study offered one of competitive dynamic behavior reference, coopetition.



Qualcomm still holds the lead in the market, but the chase against latecomer Samsung continues, which marks Qualcomm’s strategic shift. In spite of increased competition, Qualcomm can be seen as collaborating with Samsung. From the case, Qualcomm provides Samsung a mobile AP chip; Snapdragon resulted from their cooperative relationship. Then, their relationship became competitive since Samsung threatened Qualcomm with its own SoC chip Exynos series. This implies that firms might evolve through cooperation and competition with competitors [60].



This case study provides an actual example of how firms are engaging in coopetition process. This study suggests that it is difficult for a firm to succeed in a competitive industry solely by competition and that it could only survive through coopetition. This study focused on the development of coopetition between firms as they simultaneously compete and cooperate. The case of Qualcomm shows that competitive actions and reactions among firms are critical to the change and evolution of coopetitive process. In terms of our case analysis, the competitive activities of firms lead to competitive reactions or cooperation with competitors. The competitive and cooperative relationship among firms depend on how other firms interpret and perceive other firm’s competitive activities.



In the global business environment, firms face conflicting issues and problems of competition, such as whether they should compete or cooperate. From the competition perspective, firms compete with each other, and it is a battle between firms. In a cooperative perspective, it is about pursuing growth through collaboration with firms in the same industry or a business sector. Competitive dynamic offers that these two perspectives do not conflict with each other or occur exclusively in reality, but coexist at the same time. The coopetition behavior of firms is necessary should a technical firm to succeed in the global market.



In terms of managerial implications for firms in the technological industry or other sectors, it is time-consuming and costly to firms that only compete with rivals. The continuation of coopetition has the effect of bringing together the complementary resources that each company has and widens the market through integrated technology. It has been shown that coopetition improves product competitiveness [60]. There also exists the risk of opportunistic behavior of other parties. The partnerships with competing firms could lead to the leakage of important corporate resources, as in the case of Qualcomm. Qualcomm offered industry-standard technology and cooperated with competitors. During those process, rivals gradually developed their technology and have attained Qualcomm’s technological level.



Managers could use this study as the representative type of behaviors of coopetition and establish innovation strategies based on it and can play an important role in determining industrial strategies through a comprehensive understanding of the ecosystem surrounding the SoC industry in the future. In addition, this study could be applied as a method for analyzing the firm’s strategy for reliable strategic choices and diagnose the coopetition process required for determining technical management and strategy. It would be possible for firms pursuing coopetition to identify the characteristics of promising technologies and technologies that should be intensively fostered through future corporate management and environmental assessments.



In the context of coopetition, during the process of growth of SoC industry, simultaneous cooperation and competition may have a positive impact on the industry as it stimulates open innovation, but there may be negative consequences for a firm [19]. Firm’s coopetition behavior offers positive innovation outcomes [6,61], although the coopeting partner could become a threat at the same time as in the case of Qualcomm. From the coopetitive relationship, firms could learn from each other, which accelerates knowledge creation that could benefit both firms. Although coopetition affects positively innovation performance of firms, it affects negatively firm’s innovation. For instance, Qualcomm entrusted Samsung to produce mobile AP chip. However, Samsung made their own mobile chip that could threaten Qualcomm. This shows that cooperative partner may turn into a competitor and threaten the other firm. The opportunistic behavior of partner firm cannot be controlled. This implies that the inherent paradox of coopetitive relationship exists among firms. Firms interact within paradoxical continuum, that is, they pursue collaborative interests while possessing opportunistic interests at the same time [8]. Qualcomm was in partnership with Samsung, but it could not prevent Samsung from developing its own chips.



While current literature offers view of the positive and negative sides of competitive dynamics, this study has showed coopetition behavior of a firm from practical case study. This paper has identified the competitive dynamic behaviors between technological firms and industry. Behind the competition, cooperation coexists, and while maintaining the tension, firms must constantly detect the potential for the competition to shift to cooperation and vice versa at any time. To this end, through case analysis, the two firms were the supplier and the customer from the perspective of cooperation, and the competition process of the two firms could be summarized from the perspective of the competition. In the coopetition, firms are dependent on each other to achieve their respective goals. Rather than focusing on one side of cooperation or competition, they represent structures that maintain cooperative relationships with rival companies in certain areas and compete with each other in other areas.



The starting point of a firm’s basic management strategies should be centered on the coopetition, and their strategic balance should be adjusted, in line with the changing business environment, sometimes by placing their strategic emphasis to the direction of competition and in the direction of cooperation. Although this study has focused on a particular firm’s behavior with a descriptive case study, the findings could be applied to other coopetition behaviors.



In conclusion, this study specifically derived the pattern of competition and cooperation among firms from a competitive dynamic perspective by further demonstrating the process of real-world coopetition case, which is the concept of simultaneous coexistence of competition and cooperation [2]. The contributions of this study are as follows. First, this study identified the process of strategic change from competition to coopetition of a particular firm through case analysis in the actual management environment. This study showed the process of forming a coopetition of entities within the SoC industry and how the entity behaves in the process. During those process, it can be concluded that firms have a coopetitive relationship by establishing supplier-customer relationships and at the same time being competitors. Second, the analysis of this coopetition process has supplemented existing studies to demonstrate the corporate trends surrounding the coopetition process. Firms are pursuing coopetition in order to create their competitiveness and to retain their value [5]. Specifically, in this study the coopetition process and strategic actions were captured in the SoC industry by demonstrating that firms are coopeting. This study depicted the dynamic aspects of interaction between firms by identifying the process of coopetition from real-life cases. By applying the competitive dynamic perspectives on this study and related methodologies from the real-world management, we can present the direction of a firm’s management strategy that considers competition and cooperation concurrently. It is valuable as a differentiated study using the latest trends from a more holistic and macroscopic perspective of actual firms’ management strategies, by focusing on information that takes into account the strategic behaviors of firms and the changing process of partners becoming competitors over time. Third, in addition to existing studies, this study apprehends the specific behaviors of cooperation and competition among firms through a case study that focused on specific coopetitive behavior. The strategic behavior of firms’ cooperation and competition-related technology management was described in detail and patterns were analyzed between them. It is also differentiated from existing research in that it captures the dynamic context of global firms’ cooperation and competitive activities in the SoC industry and identifies future direction from the perspective of coopetition. This study has not only provided examples of the coopetitive behaviors involved in the coopetition of the firms, but has also been able to show how the future behaviors would occur among global firms in a more coopetitive way.



For future research, it needs to broaden the time range of analysis to conduct research. For instance, the case of this study is descriptive rather than developing new theoretical constructs. It would be interesting for future studies to develop dynamic process of coopetition by introducing new constructs with the use of case studies. Furthermore, this study conducted a case analysis of the coopetition process of firms without quantitative analysis. For future studies, it is necessary to be reinforced with more in-depth quantitative studies that could broaden the scope of coopetition to enhance the feasibility of the analysis.
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Figure A1. Business Model of Qualcomm. Source: 2009 Annual Report of Qualcomm. 
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