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This study examines the relationship between social capital and technological development, and explains how the relationship has developed in Korea. In networks with closure, bonding social capital can be effective in enforcing social norms and thus have positive influences, but it also has limits when the environment gets larger and more complex since bonding social capital creates strong in-group loyalty and out-group antagonism. Korea is characterized by a high level of trust inside a social and a low level of trust between groups. Social capital is critical to technology development since it promotes information sharing and R&D investment. By looking at the process of technology development in a high-tech firm in Korea such as Samsung Electronics, this study explains the relationship between social capital and technology development.



1.



Social Capital: Social Network and Trust



This study discusses the relationship between social capital and technological development, and examines how the relationship has developed in Korea. Social capital has recently received considerable attention. What is social capital? A lot of definitions of social capital can be found in the literature (see [40] for a theoretical survey dedicated to economic applications). Social capital research was spurred by the work of James Coleman, Pierre Bourdieu, and Robert Putnam [38]. These three scholars define social capital as follows: Social capital is the aggregate of the actual or potential resources which are linked to possession of a durable network of more or less institutionalized relationships of mutual acquaintance and recognition--or in other words, to membership in a group-which provides each of its members with the backing of the collectivity-owned capital, a ‘credential’ which entitles them to credit, in the various senses of the word ([2], p.248, italics added). Social capital is … a variety of different entities, with two elements in common: they all consist of some aspect of social structures, and they facilitate certain actions of actors--whether persons or corporate actors--within the structure ([8], p.S98, italics added). … social capital refers to connections among individuals--social networks and the norms of reciprocity and trustworthiness that arise from them … ([32], p.19, italics added). Although different authors emphasize different aspects of social capital, they commonly identify two important concepts: social networks and trust. First, the basic premise for social capital includes a social network. The main difference between social capital and other types of capital such as physical capital and human capital is that social capital inheres in a social structure of relationships from which benefits stem. While the other types of capital refer to the value of things, social capital is generated by an interaction between the things within a social network. Second, trust (or other prosocial norms) is regarded as necessary to derive benefits from the social networks. Trust is a source of social capital, which improves economic efficiency [20, 41] and matters for social development [32]. Coleman [8] posits the importance of trust for social capital. A case that illustrates the value of the trustworthiness of the environment is that of the rotating-credit associations of Southeast Asia and elsewhere. These associations are groups of friends and neighbors who typically meet monthly, each person contributing to a central fund that is then given to one of the members …, until, after a number of months, each of the n persons has made n contributions and received and received one payout. … But without a high degree of trustworthiness among the members of the group, the institution could not exist--for a person who received a payout early in the sequences of meetings could abscond and leave the others with a loss ([8], pp.S102-S103). Accordingly, the current study focuses on the definition of social capital as trust within a social network. The paper is constructed as follows. The positive and negative sides of social capital are provided first, followed by an explanation of the relationship between social capital and technology development in Section 3. Section 4 introduces the concept of social capital in the Korean context. Section 5 discusses the case of Samsung and Section 6 offers a summary of the study.



2.



The Positive and Negative Sides of Social Capital



Social capital is generally seen as playing a positive role in society. Sandefur and Laumann [33] identify three benefits of social capital: i) information, ii) influence and control, and iii) social solidarity. First, we can obtain relevant, timely, and trustworthy information through social capital. Lin et al. [22] use data from a sample of working males to show that diverse information available through job seekers’ social ties can affect job market success. Second, we can influence and control other people through social capital, especially in a closed network. Social capital is a base of influence that induces people to behave in a certain way. When effective norms that inhibit crime in a city exist, it allows women and old people to walk freely without fear. This form of social capital makes it possible to overcome the public good problem ([9], pp.310-311).
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Third, social solidarity provides various kinds of social support such as social aid in coping with stressful life events. Various types of studies such as experimental studies and field studies show that social support positively affects health ([15], p.136). Although social capital generates positive outcomes, it can cause negative outcomes as well. There exist some kinds of the ‘downside of social capital’ that can result in harm to society. Typical downsides of social capital are exclusion of non-members and obstacles to individual development. First, group-specific social capital serves to exclude non-members. For example, the American construction industry is dominated by Italian, Irish or Polish immigrants, and thus newcomers have difficulty entering the industry [31]. In addition, social networks are often non-transparent and limited in scope and thus become obstacles to the free movement of information and ideas across organizational boundaries. This type of the downside of social capital leads to intergroup hostility, which has been documented in the social psychology literature ([11], p.2). Intergroup hostility might come from the condition for social capital to work. For trust to work in a social network, members should abide by the social norm, which is often facilitated by closure of social networks. Networks with closure refer to networks in which every member is connected to every other member and no one can escape the notice of others. This closure makes it easy to impose collective sanctions on violations of social norms and to generate reputation. As a result, “closure creates trustworthiness” ([8], p.S108) in a social network. However, the feature of closure can lead to excluding non-members and thus result in harm to society. Secondly, a social network places “heavy personal obligations on members that prevent them from participating in broader social networks” ([40], p.158). An example of this characteristic is the ethnic entrepreneurship of Chinese immigrants in San Francisco’s Chinatown ([4], p.402). New Chinese immigrants in the area are afforded access to sufficient financial and personal support from the Chinese community so that they can start a small business. Since new immigrants often do not own material assets, recognized skills and fluency in English, the immigrants have no choice but to rely on their social capital to launch a new business enterprise. The new immigrants can exploit social capital in the initial startup phase. As the business gets larger, the immigrants need to expand into a wider business community. However if the ethnic community requires high levels of obligations, access to new networks beyond the ethnic community is very difficult. Note that the two negative effects of social capital are especially linked to a specific type of social capital--bonding social capital. Many scholars have identified various types of social capital. The distinction between two types of social capital, bonding social capital and bridging social capital, is common in the social capital literature. Bonding social capital refers to the ties between members of a social network who are similar in terms of their socioeconomic characteristics, and bridging social capital refers to the ties between those who are dissimilar. Bonding social capital is inward looking and reinforces exclusive identities and homogeneous groups. Ethnic fraternal organizations are well known examples. In contrast, bridging social capital is outward looking and includes people across diverse social cleavages. Examples include youth service groups and ecumenical religious organizations ([32], p.22). Bonding social capital typically causes negative outcomes by creating strong in-group loyalty and out-group antagonism ([32], p.23). A report by OECD [29] also notes the negative effect of bonding social capital as follows: Although strong bonding ties give particular communities or groups a sense of identity and common purpose, without “bridging” ties that transcend various social divides (e.g. religion, ethnicity, socio-economic status), bonding ties can become a basis for the pursuit of narrow interests, and can actively exclude outsiders. Relatively homogeneous groups may be characterized by strong trust and cooperative norms within a group, but low trust and cooperation with the rest of society. Some forms of exclusive bonding can then be a barrier to social cohesion and personal development ([29], p.42). From the discussion above on the positive and negative sides of social capital, we may infer that, in networks with closure, traditional social capital or bonding social capital can be effective in enforcing social norms and thus have positive influences, but it also has some limits when the environment in which social capital plays a role gets larger and more complex. In a traditional or small society, social capital is likely to enhance organizational-level performance through information sharing, punishing norm violation, and generating social solidarity. In contrast, as society gets more complex and changes faster, the traditional social capital can be an obstacle to social development because it inhibits social cohesion and individual development beyond a narrow community.



3.



Social Capital and Technology Development: Information Sharing and R&D Investment



Social capital can be critical to technology development since it promotes information sharing and R&D investment. Part of this idea is confirmed by an empirical study. Akcomak and ter Weel [1] investigate 102 European regions in the period 1990-2002 and show that a higher stock of social capital yields more innovation. They argue that since innovation is risky, so trust between venture capitalists and researchers is helpful in encouraging innovation. The idea of the relationship between social capital and technology is discussed below in detail. 3.1 Information Sharing It is widely known that a great deal of technological knowledge is tacit and is not reduced easily to a commodity in markets [30]. Tacit knowledge is identified as an important component of technology development [10]. Tacit knowledge is usually rooted in routines in organizations. Routines in an organization constitute an important form of storage of the organization’s knowledge. In order to know what routines to perform, individual members need to receive and interpret incoming messages from other members ([28], pp.99-100). Accordingly, obtaining tacit knowledge requires intense social capital derived from face-to-face contact. As discussed above, an important benefit of social capital is the access to information. Information can often be acquired through social relationships that are maintained for other purposes ([8], p.S104). That is, social capital can speed technology development by aiding in the diffusion of tacit knowledge. The literature on technology development in Silicon Valley often stresses the importance of social capital in facilitating technology development. According to Saxenian ([34], pp.32-34), the superior performance of Silicon Valley firms is due, at least in part, to informal socializing outside of the workplace. In the society of Silicon Valley engineers, their shared educational backgrounds and experiences of local entrepreneurs lead to the openness in relationships among them, which facilitates informal networks. This supports the practices of collaboration and information sharing among the local engineers in Silicon Valley. Social capital in Silicon Valley is important since up-to-date information
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obtained through informal communication is valuable in the face of rapid technical change. In addition, the quality of the information is also important. The quality relies upon the trustworthiness of the information provider. The trustworthiness comes from the shared backgrounds and work experiences in the case of Silicon Valley ([34], p.33). An example of Homebrew Computer Club also confirms the importance of social capital to technology development. The detail is described below. The Homebrew Computer Club, …, was founded in 1975 by a group of local microcomputer enthusiasts who had been shaped by the counterculture ethic of the sixties. They placed a notice on bulletin boards inviting those interested in computers to “come to a gathering of people with like-minded interests. Exchange information, swap ideas, help work on a project, whatever." Within months, the club's membership had reached some five hundred regular members, mostly young hackers, computer users who came to meetings to trade, sell, or give away computer hardware and software and to get advice. The club became the center of an informal network of microcomputer experts in the region, which survived even after the group itself folded. Eventually more than twenty computer companies, including Apple Computer, were started by Homebrew members ([34], p.34). 3.2 R&D Investment: Information Asymmetry and Risk-taking As discussed above, social capital promotes information sharing, contributing to technology development. In addition to this, there is another reason that social capital has a positive influence on technology development. Since the pioneering works of Schumpeter [35,36], technological innovation has been noticed as indispensable to economic development. Technology innovation is usually based on research and development (R&D) investment. An empirical study by Guellec and van Pottelsberghe [13] demonstrates that R&D plays a role of driving force of economic performance. Thus it is worth examining the relationship between social capital and R&D investment. Here we focus on the reasons that social capital encourages R&D investments (and thus technology innovation). For R&D investment, information asymmetry is severe since researchers know the nature of the R&D project much better than external fund providers. The fund providers are at a disadvantage in assessing R&D projects and thus hesitant to invest in R&D projects. If there is trust between researchers and outside investors, it permits an easier finance of risky innovation projects ([1], p.562). That is to say, social capital can contribute to R&D financing by reducing information asymmetry and thereby promotes technology development. The idea of the effect of social capital on information asymmetry can, in part, be related to corporate governance literature that distinguishes between the shareholder-centered (or Anglo-American) model and the stakeholder-centered (or continental European) model. The former is exemplified by the U.S. and the U.K. and the latter is found in Japan and continental European countries like France and Germany. The shareholder model is depicted by strong shareholder rights, dispersed ownership focusing on short-term market values, and arm’s length creditor financing through equity. The stakeholder model is described by strong stakeholder rights, concentrated ownership expecting long-term values, and long-term debt finance. Since information asymmetry is generally more severe in equity financing than in debt financing [27], we may develop an argument that the stakeholder model is better at innovation and technology development than the shareholder model is. Another reason that social capital promotes R&D investment is that social capital encourages more risk taking. As Carpenter and Petersen [3] emphasize, R&D outcomes are typically uncertain since R&D projects are likely to have a low probability of success. Thus, risk-taking is a necessary prerequisite for technological innovation. Social capital is created by a social network of strongly inter-supporting relationships, which can reduce risk-averseness of the members of the network. Thus, social capital can advocate risk-taking and promote R&D projects and innovation. An interesting finding relevant to the issue of the relationship between social capital and risk-taking is reported by Hsee and Weber [16]. They use questionnaire data to investigate cross-national differences in risk preferences between Americans and Chinese. The empirical results show that the Chinese respondents are more risk-seeking than the American respondents. The authors propose a ‘cushion hypothesis’ to explain the result. The hypothesis suggests that since people in collectivist cultures are likely to receive financial help from family, relatives, and friends if they are in need, they are less risk averse than those in individualistic cultures. Many Chinese people live in extended families with a large number of relatives, and they can rely on this social network for financial support. Thus, financial risk is not a big issue for Chinese people since the social network serves as a cushion that would hold individuals in case they fall. It implies the beneficial effect of social capital in terms of risk-taking. Also relevant in this respect is the work of Mandel [24], which investigates the moderating role of risk domain in the effects of priming the interdependent self versus the independent self on risk-taking. The study distinguishes between two types of individual risk: financial risk and social risk. Social risk refers to embarrassment or esteem among one’s family or peers. It is reasonable to expect that individuals with the interdependent self will care more than individuals with the independent self to avoid social risks. It is known that Asian cultures foster an interdependent perspective on the self, while American culture emphasizes an independent perspective on the self [25]. Combining this expectation with the cushion hypothesis, Mandel [24] predicts that interdependent individuals would be less likely to take social risks but more likely to take financial risks than would independent individuals. The study finds experimental evidence that interdependent individuals are more risk-seeking in their financial choices and less risk-seeking in their social choices than are independent individuals. The studies of Hsee and Weber [16] and Mandel [24] show how social capital promotes risk-taking within social networks.



4.



Social Capital in the Korean Context



Although Fukuyama [12] argues that South Korea (Korea, hereafter) is a low-trust society, examples of social capital in Korea are easily observed. An Example is Korean student radical activism. The International Herald Tribune of June 21-22, 1986, contained an article on page 1 about South Korean student radical activists. It describes the development of such activism: “Radical thought is passed on in clandestine ‘study circles,’ groups of students who may come from the same high school or hometown or church. These study circles … serve as the basic organizational unit for demonstrations and other protests. …” … This description of the basis of organization of this activism
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illustrates social capital of two kinds. The “same high school or hometown or church” provides social relations on which the “study circles” are later built. The study circles themselves constitute a form of social capital--a cellular form of organization that appears especially valuable for facilitating opposition in any political system intolerant of dissent ([8], p.S99). Another example of social capital in Korea is Gye, which is like a credit-rotating association explained by Coleman ([8], pp.S102-S103), dating back to thousands of years. Gye is a private fund club, in which members pitch in a small amount of money to accumulate enough and take turns taking the pot. A high level of trust among the members is required for Gye to work well since there is risk of absconding with the funds by one of the members. Members of Gye “share a common connection through family, neighborhood, employment or school background”([23], p.64). In Korea, Gye plays a significant role of building and maintaining social ties. Putting Fukuyama [12]’s argument together with the examples of social capital in Korea, one can expect that Korea is characterized by a high level of trust inside a social group demonstrated by the examples of the “study circles” and “Gye” and a low level of trust between groups pointed by Fukuyama. This feature might be due to the historical background of Korea. Most official rules which range from constitutions down to traffic regulations have been imported from Japan during the colonial period (1910-1945) or from the U.S. after the colonial period. Since the rules are not the results of accumulation of everyday social practices and routines, Koreans confront the conflicts between formal rules and informal routines [14]. The conflicts faced by Koreans are related to the concept of ‘decoupling’ between formal rules and informal rules [26, 39]. The decoupling theory suggests that while organizations adopt formal policies that are socially acceptable, they also decouple the formal policies from internal practices to enhance flexibility. In order to deal with the conflicts, Koreans use bonding social capital as the foundation for the organizational structure. That is, strong bonding social capital serves to exclude outsiders and encourage particular norms within a community, and thus, maintain routines that are not consistent with formal rules. In Korea, school ties, called Haakbeol, are important factors contributing to social capital. There is fierce competition for college entrance, and the ranking of universities is determined by the level of scores of incoming students, which has rarely been changed for decades [17]. Semipermanent ranking system of universities and fierce competition for entrance leads to close-knit social relationships among alumni of a university and their exclusive networks. These constitute a type of social capital, which can build trust among alumni of high-ranked universities. Alumni of a high-ranked university tend to feel sympathetic towards each other, even if they have never met each other before. They usually find them each other trustworthy and behave towards each other more nicely than alumni of other universities. As a result, Haakbeol serves as an informal, but important, mechanism of distributing power, money and status [14]. In addition to school ties, family ties and regional ties are also important in Korea. These three ties are often regarded to constitute three major sources of informal social relationships in Korea. Social capital in Korea is also illustrated in the corporate governance and business environment. The Korean development process is often depicted as a state-led and chaebol-centered model. Chaebol refers to a family-controlled large business group in Korea such as Samsung, Hyundai, and LG. During the early 1960s, the newly established Korean government supported large firms by providing implicit guarantees on bank lending. Due to implicit government risk-sharing, chaebols could afford to invest in risky projects to secure growth opportunities. In addition, chaebols could use affiliated firms’ internal capital markets [37], in which capital is often transferred from one affiliated firm to another. Thus, chaebols benefited from strong ties between government and business, and between affiliated firms. The strong ties contribute to the rapid economic growth of Korea during the last several decades by providing informal insurance against investment risk. However, this type of social capital acts as a barrier to new entry and venture formation. Over-investment and the abuse of power are regarded as the problems of the chaebol system. In order to understand the issue of risk-taking and R&D investment in large Korean firms, we need to focus on the unique corporate governance system of chaebol. Generally, Owners of chaebols use pyramidal structures to exercise authority over the group-affiliated firms, even though they do not own sufficient shares to control the firms [7]. This establishes an internal capital market managed by the owners to allocate capital among the affiliated firms, and provides a cushion to withstand adverse conditions. Khanna and Yafeh [18] empirically find evidence that Korean business groups facilitate insurance among affiliated firms even though the practice of risk sharing is not found in most other countries. However, the internal capital market leads to a negative consequence: tunneling, a transfer of resources from a firm to another firm. For example, chaebols sometimes sell their subsidiaries to the relatives of the founders far below market price. According to a recent report by the Center for Good Corporate Governance in Korea, 93 cases of tunneling by chaebols were found in 2007.



5.



The Case of Samsung Electronics



As discussed above, social capital refers to trust within a social network. The importance and value of social capital have been emphasized in the relevant literature. However, strong trust within a social network tends to lead to weak trust across social networks, and thus social capital can have negative consequences. Considering the existence of strong bonding social capital in Korea, we can expect that both benefits and downsides of social capital are clearly seen in Korea. On the other hand, social capital plays a critical role in technology development because it reduces the difficulty of sharing tacit knowledge. Thus, looking at the process of technology development in a high-tech firm in Korea such as Samsung Electronics, we can document the features of social capital more easily. 5.1 Risk-taking It is widely recognized that investment in R&D and facilities undertaken by Samsung has been enormous. Samsung Electronics was founded in 1969 and has made huge investments in R&D since then. Samsung Electronics invested about 9% of sales revenue (about $ 5 billion) into R&D activities in 2005, far above the Korean average of around 3%. Such a large commitment to R&D investment is regarded to enable “the company successfully to catch up with Japanese competitors in terms of memory chips product development and product launch” ([5], p.77). While rival firms of Japan and the U.S. reduced their investments during the adverse conditions in the mid-1990s, Samsung Electronics kept making huge investments in R&D, and thus it paid off when the market recovered in 1999.
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Samsung gained number one market share position in the DRAM industry in 1992 and have maintained their leadership position since. From 1994, the DRAM boom turned to decline and in 1995 Samsung Electronics’ total return on investment was only 60% of 1994 levels. The DRAM market was saturated. Even though Samsung Electronics suffered, it kept investing in facilities and R&D, establishing joint ventures in many countries. Through this aggressive and bold investment in developing the next-generation DRAM chips, Samsung Electronics would crack the 1G DRAM by 1996 ([21], p.248). Samsung Electronics’ continuous huge investment in R&D throughout the 1980s and 1990s in the face of severe business fluctuations was enabled due, at least in part, to the chaebol system. In the case of Samsung, for instance, the sum of the required capital investments in 1984 and 1985 is reported to have amounted to 300% of its entire semiconductor turnover. This immense capital need was covered partly through capital transfer from the then profitable telecommunication division, which played the role of a ‘cash cow’ ([19], p.292). It is well known that Samsung Electronics has been financially supported by the Samsung affiliated firms ([21], p.253). Samsung Electronics could not have continued to invest in R&D in the face of DRAM market fluctuations and the East Asian financial crisis without the financial assistance from the subsidiaries within the Samsung group. Risk-sharing among the affiliated firms and the functioning of the internal capital market allow Samsung Electronics to survive and to be competitive. From another angle, however, Samsung Electronics’ success comes at the expense of the affiliated firms, which bear the risk of investing in R&D. When Samsung Electronics successfully developed its own 64K DRAM and 256K DRAM, Japanese semiconductor moved quickly to dump their 64K and 256K DRAMS at the Korea producers’ cost. … Samsung Electronics could overcome this financial difficulty, mainly supported by the cash-cow subsidiaries within the diversified Samsung Group ([21], p.252). This co-ordination of financial resources within a chaebol provides a cushion to protect against adverse conditions such as economic downturn. The financial support from the affiliated firms enables Samsung Electronics to keep itself afloat when it is faced by financial constraints. That is, chaebol firms benefit from the social capital of the network ties. 5.2 Information Exchange Samsung Electronics benefits from the social capital of the Silicon Valley type described above. Samsung Electronics’ R&D activities are conducted mainly at a single site, Kiheung, Korea. R&D experts such as scientists and engineers stay together and they often gather to work out problems jointly. Samsung invited Korean engineers and scientists working in universities and research institutions in the U.S. to return. They work together with professionals recruited in Korea. They share meals and their worksites are in proximity so that design and process engineering problems can be quickly solved together. This site was designed to provide all the necessary R&D support enabling researchers to concentrate on the work itself ([21], p.252). The engineers and scientists experience daily life and communicate intensively with each other, and this connectedness generates social capital. If a serious technical problem is detected at the production site, engineers and scientists join immediately and solve the problem together. If there is a serious technical problem which cannot be solved immediately or needs further studies, then usually a task force team is formed by drafting people from related sections and the team operates until that problem is solved. There are many short-term and long-term TFT’s according to the contents of problems. … Everybody joining this team has some limited knowledge and experience, but if they can sit down together, a kind of synergistic effect can be acquired ([6], p.134). The Silicon-Valley-type social capital is especially important in DRAM area since it has many small but important parts that are crucial to the productivity of production processes ([6], pp.148-149). DRAM production requires coordinated management of many complex factors which are tacit and only can be transferred through direct personal contacts. It is very difficult to find out the causes of problems in the DRAM production process, and thus, close interactions, discussions, and information exchanges among people are inherently important in the area. Social capital within Samsung Electronics cannot be understood apart from the unique system of a chaebol, Samsung Group. Samsung has a powerful central R&D department, which has close relationships with both R&D and production sections. Samsung Electronics has been successful in encouraging integration and cooperation among various organizations such as R&D, production, marketing, planning, administration, and so on. This practice has been possible due to the centralized decision-making structure under the strong leadership of the founder of the Samsung group. Byung-Chul Lee was very keen to manage the semiconductor section and uncooperative behavior by any unit was not allowed. Without such powerful coordination and integration abilities, it is not easy to succeed in such a complex and speedy area ([6], p.147). Moreover, Samsung maintains a centralized information system, in which technical information is stored and distributed ([6], p.143). This system helps to coordinate information exchange activities of the related organizations such as R&D section and production section. On the other hand, the features of social capital in Korea, a high level of trust inside a social group and strong bonding social capital, can also explain the process of establishing and sustaining a network and the practice of information exchange in Samsung. …, the behavior of Koreans who prefer informal group oriented human relationships contributed to the internal technology diffusion in Samsung. … Thus group orientation and informal relationships facilitated active communication and information
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exchange and lowered the organizational boundary between engineers. Workers have many informal channels such as the same university, same native place, and same entrant group to the company ([6], pp.148-149).



6.



Summary



Social capital has received considerable attention. This study examines the relationship between social capital and technological development, and explains how the relationship has developed in Korea. While there are various definitions of social capital, this study focuses on the concept of social capital as trust within a social network. Although social capital generates positive outcomes, it can cause negative outcomes as well. This feature is related to the distinction between two types of social capital, bonding social capital and bridging social capital. In networks with closure, bonding social capital can be effective in enforcing social norms and thus have positive influences, but it also has limits when the environment gets larger and more complex. Bonding social capital typically causes negative outcomes by creating strong in-group loyalty and out-group antagonism. Korea is characterized by a high level of trust inside a social and a low level of trust between groups. Social capital can be critical to technology development since it promotes information sharing and R&D investment. By looking at the process of technology development in a high-tech firm in Korea such as Samsung Electronics, we document the relationship between social capital and technology development.
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