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Abstract. Based on the new economic sociology theory-embedthieory, this paper
analyzes the embedded arrangements among the keghreiandard-setting alliance’
partners, as well as the influence of embeddechgeraents on the competitiveness of
alliance. First of all, it divides the embeddedné#® structural embeddedness and
relational embeddedness, and divides the compaiitiss of technology standard-setting
alliance into technical ability and market abilitfhen, this paper probes into the
influence of two kinds of embedded arrangementsaankinds of competitiveness, and
puts forward the research hypothesis; Finallyakes verified analysis to the proposed
hypothesis using the case of IGRS alliance. Theeet@o new founding. (1) On the
relational embeddedness mechanism, from the pairsp@d partner relations, it needs to
build strong ties between partners when the enimagctof alliance technology ability
depends on the sharing of tacit technologies betwegtners. Conversely, weak ties are
feasible when partners share explicit technolodtesn the perspective of partner types,
core R&D enterprises should maintain strong tiegd Wrge and important manufacturers,
and maintain weak ties with small manufacturers amdor technology supporting
enterprises. (2) On the structural embeddednesfanem, it is beneficial to improve
the capability of alliance competitiveness, if mbediary organizations participate in
standard-setting alliance.

Keywords: technology standard-setting alliance; structuralbesdedness; relational
embeddedness; competitiveness

1. Introduction

In the era of network economy, standard competiias replaced traditional competition
methods such as price competition and brand cotigreiin many industries and has
become the most important form of strategic cortipati Among the three formation

mechanisms of technical standards, that is, theermgowent or standardization

organization formulates the standards in a statutanner, a single company (or a few
companies) formulates the standards through prieafeeements, and the alliance
formulates de facto standards and establishes dkahn through the alliance The

standard model is becoming mainstream. Accordingtdtistics, there were 301 global
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and influential technical standard alliances in 20@nd more than 450 in 2008
(Aggarwal and Walden, 2009).

For the Standard-setting Alliance, its strategialgs to establish industry technical
standards, and the realization of the goal dependbe competitiveness of the alliance.
This article proposes that, different from the jwes single-function R&D alliances and
marketing alliances, the fundamental feature oftéiclnical standards alliance is that its
competitiveness includes both technical capalslitrelated to the development of
technical standards and market capabilities reltddatie spread of the standard market.
This means that technology The competitivenessi@fstandards alliance is the sum of
the technical capabilities and market capabilitedated to standards.

The governance issue among partners is a key faffemting the competitiveness of
the alliance. A sound and complete alliance govereaan integrate various capabilities
scattered among alliance partners into the ovewtipetitiveness of the alliance, and
produce a "1+» 2" synergy effect. The governance arrangementsll@znees are
divided into formal governance and informal goveiwe Formal governance refers to
the management of partnerships with the help ofmé&brcontracts, while informal
governance is implemented based on informal conttaoms such as trust and
commitment. The theoretical basis for formal goasge of alliances is relatively rich.
The mainstream alliance theories such as transactiost theory and resource
dependence theory have conducted a lot of anatysiSormal governance and its
selection mechanism, while the theoretical basisnfiormal governance is mainly social
capital theory. Discussion on factors such as st commitment. This article believes
that informal governance is a key issue of therteldgy standard alliance characterized
by knowledge/technology intensiveness. Howeverrethare limitations in current
research perspectives on this topic, which are sskeely concentrated on the trust
mechanism of social capital theory, and the validif the research conclusions And
practicality needs to be improved. Therefore, #nigcle introduces the new economic
sociology theory-embedding theory into the inforngalvernance field of alliances,
discusses the informal governance arrangementsebatwartners in the technology
standard alliance from the perspective of embedadechanism, and discusses its impact
on the competitiveness of the technology standiieshee.

2. Summary of related research
The concept of "embedding” was first proposed byafo (1944) in "The Great
Change," and its widespread use began when Graapy&885) published "Economic
Action and Social Structure: Issues of Embeddednasghe American Journal of
Sociology. . The embeddedness view holds that thenfial opportunities that the actors
may obtain depend on the type of network they mtegrated into, and the position of the
actors in the network and the relationship theyntaén determine whether they can seize
these opportunities. The typical analysis framewafrmbeddedness theory is structural
embeddedness and relational embeddedness. Stiueanmaeddedness studies the
position of actors in the network, while relatiomshbeddedness studies the strength of
the relationship between actors in the network.

Scholars have carried out theoretical and empirieskearch on the choice of
embeddedness and its impact on the organizatiogselbtudies can be divided into two
perspectives: one is the external perspective, itheétom the perspective of a certain
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enterprise, discussing the choice of embeddedarsdtip with other organizations, and
the impact of different embedding methods on thdopmance of the enterprise itself. In
this regard, scholars agree that the embeddedgamant of organizations and other
organizations has a strong impact on their competiess, but there are different views
on the way of influence, even differences and eatittions. Burt (1992) put forward the
view of "structural holes" and analyzed the infloenof embedding on network
innovation ability from the perspective of netwakucture. He believed that if actors
possess structural holes, they can obtain a Iabfofmation and improve their own
technical capabilities; If the main body lacks stasal holes, its technological innovation
ability will be restricted. Uzzi (1997) and Ostgadl996), etc. from the perspective of
relational embedding, analyzed the two dimensidr&grong and weak ties and proposed
that there is a positive correlation between stridmg) and firm performance, which can
improve the competitiveness of firms. In contr&g&tanovetter (1985) and Lin Runhui
(2004) believe that weak ties are conducive to titamsmission of heterogeneous
information, and therefore there is a positive elation between weak ties and corporate
performance, which can also improve corporate caoityEness.

The second is the internal perspective, that mnfthe perspective of a certain
network organization, discuss the embedded arramgesmbetween members of the
network and the impact of different embedded amamnts on the overall network
organization. For example, Zzhao Hongmei (2002) yareml the impact of different
embedding arrangements on the alliance networlcteffem the perspective of the
alliance as a whole, and concluded that the R&[@rade network can produce multiple
effects, including the knowledge transfer effectl arganizational learning related to
structural dimensions. Effects, social capital @feand innovation effects related to the
relationship dimension, and control effects, infatibn effects and prestige effects
related to the location dimension. In Zhao Hongsnegsearch, the resource endowments
of the alliance itself, such as the number of éxgspatents and innovation capabilities of
the R&D alliance, are not involved. These endowmdrdve an impact on the R&D
effect of the alliance.

It can be seen from the above literature analysé& scholars' research mainly
focuses on the embedded arrangements betweenrésgerand other organizations, and
the impact of different embedded arrangements eretiterprises themselves. There is
little research on the embedding choices among reesmbf the organization and the
impact of different embedding arrangements on therall organization. As for the
special alliance form of the technical standaréhadle that this article focuses on, its
internal embeddedness and its ability to competk thie alliance Related researches are
even rarer in relation to the impact mechanism.réfoee, this article will focus on:
discussing the embeddedness of the technical stimddliance and its impact on the
competitiveness of the alliance. Specifically, itl wtudy the impact of relational and
structural embeddedness on the competitivenesshefteéchnical standard alliance.
Competitiveness includes the technical capabildiesd market capabilities of the alliance.
The research ideas and research path of thiseaatiel shown in Figure 1.
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Figure 1. Research concept

3. Theimpact of relational embedding on the competitiveness of technical standards
alliances

The concept of relational embedding originated fr@manovetter's definition, but
Chinese scholars have certain deviations whengciind explaining. Li Ling (2008)
believes that relational embedding means that en@nactors are embedded in,
influenced and determined by their relational nekwdélowever, You Daming (2008),
Liu Lanjian (2010), and Peng Zhengyin (2001) baighat relational embedding is
related to a binary transaction relationship. fere to the degree to which both parties of
a transaction attach importance to each other'simesnd goals, and the mutual
relationship between the two parties. Degree aittnust and information sharing. This
article adopts the latter definition.

According to Granovetter's classic classificatioglational embedding is divided
into two modes: strong relation and weak relatidmong them, strong relationships
include four characteristics: high frequency ofemaction, strong intimacy, long
relationship duration, and homogenization of muselice content; relatively, the four
characteristics of weak relationships are low itdon frequency, weak intimacy, The
relationship duration is short and the content otual services is heterogeneous. This
section uses this classic classification methoddradacteristic indicators to analyze the
impact of relational embedding on the competitiasnef technical standards alliances.
The research ideas are shown in Figure 2.
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Figure 2. The research idea of relational embedding

3.1. Theimpact of relational embedding on the technical capabilities of the technical
standards alliance

The Technical Standard Alliance is a core entegpttigt forms a network organization
with itself as the core and the goal of standamkaech and development and market
promotion through contact with other alliance merab&he technical capability of the
Technical Standard Alliance refers to the abilifythee alliance to develop and formulate
technical standards. From a technical perspedgednical standards usually contain two
types of technologies. These two types of techriefogre also two sources of technical
capabilities: one is explicit existing patentedhtemogies, which can form alliances
through mutual authorization and use; The techiigalv-how and R&D skills hidden in
the member companies can only be substantively guedanfor joint R&D of technical
standard sub-modules after they are willing to shaith each other and realize the
understanding, transformation and absorption, arally form the technical capabilities
of the alliance.

When the technical standards alliance is formedidthnical capabilities exist in
two situations: one is that member companies heady-made patents, and these patents
can basically form a technical standard solutibe; dther is that they do not have all the
necessary patents to form a complete technicadatdnsolution, and an alliance is
needed. Members cooperate to develop certain patenbdules. In the first case, the
patents owned by the company are explicit and taskare and circulate among alliance
members; in the second case, the alliance membereguired to carry out cooperative
R&D activities. In this case, it is not enough &dyrsolely on the circulation of patents.
Yes, it also requires mutual sharing and transfédndden skills, and requires partners to
maintain trust in the process of cooperation. Unither above two different resource
endowments, the two modes of relational embeddstigr{g ties and weak ties) in the
selection mechanism of technical standards alliamenbers and their effects are
different.

3.1.1. Thechoice of strong relationship and itsimpact on the technical capabilities of

the technical standardsalliance

Scholars have analyzed the positive and negatfeetefof strong ties. Scholars such as
Joel (2010), Ling (2008), Chunyan (2008) believattthere are disadvantages in
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maintaining strong relationships between enterpris€he main point is: strong
relationships will lead to information circulaticand flow redundancy. With the same
information, the chance of obtaining novel inforioatfrom outside the network will
decrease; the maintenance of strong relationshipsines a lot of time and energy, that is,
more resources are required. Regarding the adwemtafj strong ties, Ling (2008)
believes that strong ties can form mutual trustveet enterprises and reduce the risk of
opportunism. The reason is that long-term and featjgontacts between enterprises can
enable enterprises to understand each other and make accurate judgments. The
cooperative attitude and strength of the otheryp&tobngmei (2002) analyzes from the
perspective of emotions and believes that strorgtioeships can cultivate mutual
emotional bonds and promote trust between entegpriRowley (2000), Bian (1997), Liu
Lanjian (2010) and other scholars believe thatnstnelationships provide convenience
for the exchange of information between comparaesl, companies can exchange rich
and complex information (hidden skills), which isngortant for new product
development. Has a vital impact.

The previous article discussed two technical cdjpialki of the Technical Standards
Alliance. For the second case, that is, the alkashwes not have all the basic patents that
form the technical standard program, so memberd teeshare their hidden skills to
carry out joint research and development to devidopnical modules that are lacking in
technology. In order to accomplish this task, R&@mbers (often the core technical
members of the alliance) need to build effectivanesztions. Because, on the one hand,
hidden skills usually involve the core competente¢he enterprise, which leads to the
low willingness of enterprises to share. In thisezait is difficult to ensure the true
sharing of technology only by relying on formal t&yas (such as signing technology
sharing contracts). Therefore, this process cay bel realized after mutual trust is
established and the cognition of mutual benefit barrealized, and the generation of
trust and reciprocal belief requires frequent aatisfactory interaction and contact (that
is, the formation of strong relationships betweesmhbers) In other words, only strong
relationships can build an effective incentive eowiment for the sharing of hidden skills
among alliance members. On the other hand, assutmngartners form a willingness to
share, the transfer of hidden skills will also facdifficult problem, which is that the
skills themselves are not easy to share. Therefoi@der to improve the understanding,
transformation and absorption of technology, inésessary to continue to maintain deep
interaction between partners (That is to maintadtrang relationship model), in order to
finally realize the substantial sharing of hiddekills and the development of new
technologies based on this, thereby enhancingetttenical capabilities of the technical
standards alliance. Based on the above analygstigsis 1 is proposed.

Hypothesis 1. When the existing patents of theamdle members cannot form a
complete technical standard plan, and technicalities characterized by the sharing and
transfer of hidden skills are needed, the estamkstt of strong relationships between
technical members is more conducive to the techréepabilities of the technical
standards alliance the promotion.

3.1.2. The choice of weak relationship and its impact on the technical capabilities of

the technical standardsalliance
The research on weak ties originated from Granewrelte believed that weak ties are
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more conducive to the flow of information than smdies, that is, weak ties as a bridge
can promote the exchange of heterogeneous infamaetween enterprises and
maintain the investment of weak ties. Resourcesnaueh less than strong relations.
Many scholars have verified Granovetter's pointiefv through research. Bian (1997)
conducted a survey on occupational mobility in noyrtry and found that the role of

weak ties is mainly reflected in the promotion wformation circulation. Subsequently,

Van der Aa and Elfring (2002) further proposed tlatk ties are more conducive to the
exchange of explicit knowledge.

There are two technical conditions in the techngtahdards alliance mentioned in
the previous article. For the first condition, ffetented technology owned by the alliance
members can basically form a complete solutiortHertechnical standard. At this time,
the members only need to mutually authorize ealsbrtt patents. Or give up the right to
dominate and contribute patents to the alliancd,tha technical plan can be completed
through patent portfolio packaging. In this progeapart from price negotiations,
members do not need to have frequent, in-depth chogk interactions, nor do they
involve too many technical exchanges, but mainlg #uthorization and sharing of
explicit patents, so between companies Choosingeakwelationship can ensure the
implementation of the above behavior. This is cetesit with the research conclusions of
Van der Aa and Elfring. In addition, maintaining alte relationships with other
technology companies can expand the alliance’ssadoeheterogeneous information. For
other technology companies in the industry thainateoo strong in technology, although
their current contribution to technical standarsi$oiv, in the long run, keeping in touch
with as many such companies as possible will hedpailliance to contact and collect
more Improve the information of technical standatolsensure the advancement and
dynamic upgrading of technical standards. Howeawesyder to control costs, the alliance
can maintain a weak relationship model of irregutderaction with these technology
companies that may contribute, so as to obtairrdutentingent technological benefits
without increasing resource consumption. Basedhenabove analysis, hypothesis 2 is
proposed.

Hypothesis 2: When the alliance members have alhttessary patents required to
formulate technical standards, the R&D capabilitefsthe newly joined technology
companies are not high (in other words, the alkaoempanies only need to exchange
patents with the core R&D companies of the allignoe new In the case where the
participating technology companies have relativelgak contributions to technical
standards, maintaining a weak relationship betwtbenalliance and such technology
companies is more conducive to the improvementhef technical capabilities of the
technology standards alliance.

3.2. Theimpact of relational embedding on the market capability of the technology
standard alliance

The market capability of the technical standardatle refers to the ability of upstream
and downstream enterprises related to the statdammbperate with each other to jointly
promote the commercialization of technical stansleadd market diffusion. There are
two key nodes in this process. One is the prodonctiompanies that commercialize
technical standards, because they directly facdinhéconsumers, so they have a direct
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impact on the speed of standard marketization.rdieroto conduct a more in-depth and
detailed analysis of the relationship between pastnthis article believes that it is

necessary to further divide terminal manufactuiats large terminal enterprises and
small terminal enterprises. The second is the t@olyy supporting enterprises related to
the standard. Because the applications they dewellbpffect the practicability, ease of

use and user experience of the technology, they ledse an important impact on the
marketization of the standard. Taking the Microsagferating system as an example, its
success in obtaining a de facto standard marketiggoss inseparable from the above

two reasons: First, with its superior performarmeaality and user experience, terminal
companies are generally willing to adopt its stadglaand large-scale terminal products
are listed. It directly promoted the spread of dtads among consumers; secondly,
Microsoft opened its technology platform to softevand application developers for free,
and even provided free technical training, whictiaated a large number of software
development companies to join the technology ptatfand contributed a lot The

application software of Microsoft has further imped the cost-effectiveness of the
Microsoft operating system and attracted more cmess to use the standard. This
section will specifically analyze the relationskimbedding mode between the core R&D
companies in the technology standard alliance l@dvto types of key node companies.

3.2.1. The choice of strong relationship and its impact on the market ability of the
technical standard alliance
Since the terminal manufacturer directly faces oorexs, his enthusiasm for adopting
this standard directly determines the market imftiee of the technical standard. The
transaction cost theory points out that the maokietated proliferation of every new
technology requires corresponding specific assetsiment at each node in the industrial
chain, and terminal production companies are nei@n. In the process of standard
formulation and marketization, terminal companiél niepeatedly play games with R&D
companies to ensure that the benefits of adoptilypsromoting the technical standards
are greater than the amount of investment in spea#sets. As large-scale terminal
companies occupy a large market share, if theyrbheaasers of new technologies, they
will directly promote the standardization speedt@thnology (the Android operating
system in the smart phone field is due to the fmjrof large mobile terminal companies
such as HTC and Samsung. Gradually become an iamaté facto standard). Therefore,
when core R&D companies formulate standards, temdrio promptly solicit technical
indicators and report parameter levels from maj@anuafiacturers to ensure that new
technologies can be produced into products andacaieve productization tasks with
lower transaction costs. At the same time, largmiteal companies should also timely
pass on their own technical requirements and ptamuconditions to R&D companies,
maintain the highest coordination and compatibilifth each other, reduce unnecessary
investment in special assets and weaken markest i&kce this is an iterative process of
interaction, only by maintaining a strong relatioips that is, establishing a continuous
and intimate relationship, can each other undedsthe production requirements of
technical standards in a timely, accurate and logti-cmanner, and realize
industrialization, and ultimately promote techngldgtandard alliance market diffusion
capabilities. Based on the above analysis, hypitides proposed.

Hypothesis 3: In the technology standard alliameaintaining a strong relationship
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between the core R&D enterprises and large (or itapt) terminal enterprises is more
conducive to the improvement of the technologydaad alliance's market capacity.

3.2.2. The choice of weak relationship and its impact on the market ability of the
technical standard alliance

First, analyze the status of small terminal enteggrin the technology standard alliance
and the relational embedding mode determined Byhie. characteristics of small terminal
enterprises can be summarized as follows: theymcalsmall market share, have limited
impact on the market, and have a large numbehisncase, the core R&D companies in
the alliance and small terminal companies will hawe following characteristics when
maintaining relationships: (1) Due to the large bemof small companies, if they
maintain a close relationship one by one, they in#Vitably occupy a lot of resources;
(2). Because each company’s actual production tiondiare different, they will have
various demands for the production requirementsesi technologies. Therefore, R&D
companies cannot meet the demands of all compamies formulating standards,
otherwise it will cause serious waste of resour(@sA single small terminal enterprise
has limited influence on the market and has litikuence on the marketization of the
standard. Its strategy is usually to follow theytaterminal enterprise, so the latter should
be the strategic key unit. Based on the above sisalwe believe that R&D companies
and small terminal companies are more suitable twntain a weak relationship
characterized by low-frequency interactions and newmilateral actions of core
technology companies.

Secondly, analyze the status of technology supmpeiterprises in the technology
standard alliance and its embedded mode. Techndagporting enterprises mainly
develop compatible software and application progréssed on the technology standard
platform to enhance the practicability of standafts example, Apple’s IOS operating
system, in addition to its own advantages, techywlsupporting companies provide
applications based on the IOS operating systemAfme App Store contains a variety
of applications, which greatly satisfy consumerse Tthemand) also promoted the
marketization of the 10S operating system. The ti@ighip between technology
supporting companies and R&D companies has thewoly characteristics: (1) The
connection between the two is formed after the garare of new technologies. The role
of technology supporting companies is to supplenardl application functions on the
basic platform built by technology to enable nesht®logies. Technology is more easily
accepted by consumers; (2) The establishment ofrafaionship between the two
depends on the technology diffusion strategy adbjte the R&D enterprise, that is,
whether the R&D enterprise as the standard owngptadch technology standard opening
strategy, and whether it allows or attaches impageato peripheral support Enterprises
develop supporting technologies on their technolggatforms; (3) Technology
supporting enterprises have low barriers to erdoy,they are numerous. Individuals,
small businesses or large enterprises may be iagdlv the development of application
technologies. In summary, the relationship betwkmhnology supporting companies
and core technology companies is mainly the isduthe right to use the technology
standard platform, which is essentially the relslip between authorization and use.
Therefore, maintaining a low degree of interactard intimacy between core R&D
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companies and technology supporting companies,ishateak relationships, can meet
the needs of rich standard application functiond mromote their market proliferation.
Based on the above analysis, the following hypdagh&ss proposed:

Hypothesis 4: In the technology standard alliatice weak relationship between the
core R&D enterprise and the small terminal entsgind the technology supporting
enterprise can ensure the market diffusion aldlitthe technical standard.

4. Theimpact of structural embedding on the competitiveness of technical standards
alliances

As with relational embedding, the definition ofustiural embedding also comes from
Granovetter, and Chinese scholars further distsigubetween macroscopic and
microscopic perspectives when quoting. The macrspaetive focuses on the overall
structure of the network. For example, Daming (20@8ieves that structural embedding
refers to the overall network structure formed ke tinterweaving of various
relationships (transactional and non-transactiomathe network. Ling (2008) believes
that the relationship network formed by actorsngedded in the social structure formed
by them and is influenced or determined by cultamadl value factors from the social
structure. The microscopic point of view focusestloa structural position of a certain
node enterprise in the entire network. Zhengyin 030 believes that structural
embededness (structural embededness) can be sasneagension of the mutual joint
contract between groups, which means that organimahot only have bilateral relations,
but also have the same relationship with thirdipartso that groups can pass through
third parties. Connect indirectly and form an agsttmn structure characterized by the
system. This article uses Zhengyin's micro detnitbf structural embedding.

The structural hole theory proposed by Burt is@esentative theory that analyzes
the structural embeddedness of network organizafiam the micro level. Burt believes
that there are two ways to connect subjects imtetesork: one is the direct connection
between the subjects in the network; the othera there is no direct connection
between the subjects in the network, that is, tleaestructural hole between the subjects.
According to the theory of transaction costs, dabermmount of resources are required to
maintain direct contact between enterprises. If #bgources invested in maintaining
direct contact are greater than the return obtaitteel enterprise will not choose to
continue to maintain direct contact. Thereforerahs a limit to the number of companies
that can maintain direct contact, and structurdé$rcan expand the scope of corporate
communication, that is, through structural holesnpanies can get in touch with more
third-party companies, communicate with each othed promote the development of
alliance competitiveness. At the same time, ent@proccupying structural holes can
obtain more comprehensive information than othderpnises, which is conducive to
promoting the development of enterprises themseb@enterprises will spontaneously
generate demand for structural holes. HoweverhénR&D partnership of technology
standard alliances formed by competitors, is itdhmal arrangement for enterprises to
occupy structural holes? This article will use Bustructural hole theory to compare and
analyze the position of structural holes in thétécal standards alliance to help improve
the competitiveness of the alliance. The reseateas are shown in Figure 3.
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Figure 3: A diagram of research ideas on structural embedding

According to the structural hole theory, the orgations that may occupy the
structural hole position in the technical standallidnce are divided into two categories.
One is occupied by enterprises, that is, the aéagontains only corporate members; the
other is occupied by intermediary agencies, thahis alliance also contains enterprises.
And intermediary organizations. In reality, the nirship of the domestic and foreign
technical standards alliances can basically be sarnmed into these two modes. For
example, the 3C and 6C alliances in the DVD indubglong to alliances that only
contain corporate members, while the MPEG allianas a professional intermediary
agency MPEG-LA, and the IGRS alliance and the Allfarece also have professional
intermediary agencies.

4.1. Theimpact of structural embedding on the technical capabilities of the technical
standardsalliance

As mentioned above, the technical capabilitieshef Technical Standards Alliance is
reflected in the R&D capabilities of R&D companiés the alliance for technical
standards. Therefore, the following mainly analyzé#ee structural embedded
arrangements between R&D companies in the techataaldard alliance and its impact
on the technical capabilities of the technical dsad alliance.

/ Only between enterprises \ /Structure holes occupied by enterprisea /Intermediaries occupy structural hOIGS\

- / . /

4 (a) 4 (b 4 (¢)

Figure 4. Schematic diagram of the technical capabilitiethefTechnical Standards
Alliance
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The R&D companies in the Technical Standards Atliiahave the same goal, which
is to promote the development of technical stargjaodt as homogeneous companies,
there is a competitive relationship between thathey will not actively and completely
transmit information, that is, there is a weakendfigct. This weakening effect can be
described by the algorithm used by Yongzhou (20@%n analyzing knowledge flow.
This article measures the technical capabilitieghef alliance by the effect of each
company's unique technical capabilities (technizgdabilities that other companies do
not possess) in the alliance. Assuming that thguaitechnological capability of each
enterprise is 1, if a direct connection is estéielis between enterprises, the unique
technological capability of the enterprise will o weakened during transmission, but
will be directly superimposed, as shown in Figufa)4The technical capability of the
alliance is 16. However, since direct contact takesa lot of resources, the number of
direct contacts is limited, and structural holescht be constructed. If the structural hole
is occupied by the enterprise, then the uniquent@olgical capability is weakened in the
transmission, assuming that the weakening coefiidei (0 <i <1). After transmission,
as shown in Figure 4(b), the technical capabilityh® Technical Standard Alliance is
12+4i. In order to reduce the weakening effect poedl in the above-mentioned
technology transfer process, you can try to reptheeenterprise with an intermediary
structure as a structural hole and play a synérdistiction. First, intermediary agencies
can ease the competitive relationship between mges and promote cooperation
among homogeneous enterprises within the allidAc#essional intermediary structures
such as industry associations are responsibledommnicating and managing related
enterprises, and most of their energy and resoweslso invested in Secondly, the
intermediary agencies gather most of the infornrmaiio related industries and have
experts in various fields, so they can make comgnsive and professional analysis of
related fields; while the intermediary agenciesoalb&ind transform relevant information,
they can also inform the enterprise Deliver momnmgehensive information. Therefore,
this article believes that intermediaries can gfileen the transfer of technological
capabilities between enterprises in the allianod, its strengthening coefficient is k (k>
1), as shown in Figure 4(c). At this time, the td@chl capability of the alliance is 12+4k.
Since k> 1> i, (12+4k)> (12+4i), the technical daifity of alliances with intermediaries
is greater than that without intermediaries. Inlitgathere are intermediaries in many
technical standard alliances. For example, at dugnining of its establishment, the IGRS
Technical Standards Alliance established the IGR®dards Working Group, and then
the Beijing IGRS Information Industry Associatiothe AVS Technical Standards
Alliance also established the AVS Standards Work@mpup at the beginning of its
establishment. Based on the above analysis, hygistBés proposed.

Hypothesis 5: Compared with an alliance structinat tonly includes corporate
members, the existence of an intermediary orgdnizat the technical standards alliance
is more conducive to the improvement of the all@seechnical capabilities.

4.2. Theimpact of structural embedding on the market capability of the technology
standard alliance

The impact of structural embedding on the marketbdity of the technology standard
alliance comes from two aspects: one is the masketer caused by the overall scale,
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that is, the more members, the larger the ovetalesof the technology standard alliance,
and its market influence. The second is the commeatethod between alliance members,
especially the vertical cooperation relationshiprfed by the upstream and downstream
enterprises of the industrial chain, which has apadrtant decisive role in the
industrialization of technical standards and maréiéfusion, which means that the
vertical enterprises within the alliance Structwaibedded arrangements have a greater
impact on the alliance’s market capabilities. Cstesit with the context of the previous
analysis, the structural embedding arrangemenR&d companies with downstream
terminal companies and upstream technology supgpctmpanies are discussed below.

4.2.1. Thereisonly direct contact between enter prises

With the advancement of technology, standards baeeme more and more complex. At
the same time, the number of patents includeddrstandards has also increased, making
it difficult for a single company to own all thetpats included in the standard. Therefore,
whether it is a terminal enterprise or a technolsggporting enterprise, when using the
standard, it needs to obtain a large number of R&@rprise authorizations (as shown in
Figure 5). This has the following disadvantage3:Ifilthe process of marketization of
technology standards, a large number of negotigtibetween R&D companies,
production companies and assistive technology dewe¢nt companies need to be
carried out, which in turn generates excessivestietion costs, consumes excessive
resources, and may delay the development of nelmédagies. Marketization process.
As shown in Figure 5, each terminal company needontact three R&D companies to
obtain related patents, and each R&D company neectsntact six companies (including
three terminal companies and three auxiliary teldgyodevelopment companies); (2) It
is easy to cause conflicts between enterprisexeSRED companies have the core
resource of the alliance—standards, and other copanust obtain authorization to use
the standards when developing related productdbasestandards. This easily leads to
R&D companies "sit on the floor" and increase tluedien on other companies; at the
same time, when using When the cost rises to aiodevel, terminal companies and
assistive technology development companies wilichaalopting the technology, which
will lead to a reduction in the standard marketrsh®nce a vicious circle is formed, it is
very unfavorable to the market proliferation of neaehnology standards.

ﬂchnology supporting ent%ﬂise / R&D enterprise \ / Terminal enterprise \
i =
.<§ ——

- NG I — /

Figure 5: Direct contact between R&D companies and other conigs
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4.2.2. Thesituation whereintermediaries occupy structural holes

The existence of structural holes helps the netwirkstrengthen its information
acquisition capabilities. So, what role does theodtuction of intermediary institutions
have as structural holes in the technical standdli@dmce? Gao Lina (2011) believes that
intermediary agencies not only promote mutual ergba between various organizations,
but also provide professional services such asvaihe resource allocation, innovative
decision-making and management consulting, theesfoglerating the marketization of
scientific and technological achievements. Theeefdris reasonable to speculate that
intermediary agencies (such as professional thartlyppatent management companies)
participating in the technical standards alliandk kelp accelerate the market diffusion
of technical standards. In reality, intermediargmgies often understand market needs
and trends better than R&D companies, and bettdenstand the technical content of
standards and the various resources needed toogestehdards than terminal companies
and assistive technology development companieseder, intermediary agencies can
also stand on the whole The industry’s perspectaralyzes the technological
advancement of standards and the level of marketadd. Therefore, intermediary
agencies can provide R&D companies, terminal conegarand assistive technology
development companies with information they lacktisat they can fully analyze the
market. In addition, intermediary agencies can alsy a coordinating function in the
technical standard alliance, which can connect upstream and downstream of the
technical standard industry chain to transfer eattter's needs, promote the mutual
cooperation of various enterprises in the technstahdard alliance, and reduce the
cooperation between the members Consumed resaorttgs enable technical standards
to be industrialized at a lower cost and fasteredpdBased on the above analysis,
hypothesis 6 is proposed.

Hypothesis 6: Compared with the structure wherectlaee only corporate members,
when there are intermediaries occupying structtw@es in the technical standards
alliance, it is more helpful to enhance the allgaanarket capabilities and accelerate the
market diffusion of technical standards.

5. Case study-embeddednessin IGRS industry technology standard alliance

IGRS Industrial Technology Standards Alliance (heafter referred to as "IGRS") was
established in 2003, focusing on the research amklopment and promotion of
intelligent interconnection technology for home kEgmes, and is a relatively mature
industrial alliance in my country. "IGRS" consigi§ two parts: "IGRS" Information

Industry Association (referred to as the Associgtiend "IGRS" Information Technology
Engineering Center (referred to as Technical Ergging Center). The former is mainly
responsible for the formulation of standards areldhily work of the alliance, and the
latter Mainly responsible for the industrializatiand market promotion of IGRS
technology. The members of the association aredeliviinto four categories: core
members, promotion members, ordinary members asdradition members. The core
members include 14 companies including Lenovo, T@reat Wall, Changhong,

Skyworth, Hisense, Konka, Zhonghewei, China Eletit® Standardization Institute,
Netcom, Huawei, Midea, IGRS Information Technoldgygineering Center, and Hong
Kong Applied Science and Technology Research stitThe other three types of
members total about 140. The Technical EngineeCiegter is jointly established by the
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8 core members of the "IGRS" Information Industigséciation (that is, the first 8 of the
14 core units mentioned above). The following idegailed analysis of the embedded
arrangements among the members of the IGRS alliance

5.1. Relational embeddingin IGRS

(1) Between technical members

On the one hand, the core R&D companies of IGRS Hailt and maintained strong
relationships (confirming Hypothesis 1). The corenmbers of the association are leading
companies in the 3C industry and are the initiatdrthe alliance. At the same time, they
are also the main research and development uniteedafnical standards. As core
members, they not only proposed the initiative mitiate the technical standard,
formulated the basic functions and compositionhaf technical standard, respectively
undertook the substantive research and developmwerk of the relevant standard
working group, participated in the alliance's mershg meeting, and also held regular
Core member meeting to exchange and discuss sthretaarch and development work.
On the other hand, the remaining three types of Ioees) including ordinary members,
maintain weak relationships (confirming Hypothe&jisBoth in terms of communication
frequency and depth of interaction, they have alwvioommunication with each other
and with core members. cut back.

The above-mentioned characteristics of partnersbipstructed in IGRS can be
explained from the perspective of strong/weak mhship theory, which is also
consistent with the relevant theories and resehyplotheses made by the author in the
previous article. First of all, in terms of core mm@er relationship construction, "IGRS"
was initiated and established by Lenovo Group. hft time of initiation, the alliance
company did not own all the patents that formed"tflERS" technical standards, so it
was necessary to select partners to carry out jesgarch and development, except for
sharing In addition to the explicit technology pagethat partners already own, more
importantly, key decisions are negotiated on tezdintomposition, module cutting and
integration, compatibility and interconnection, ahé process usually involves a large
number of tacit knowledge sharing activities. listprocess, the core R&D partners of
"IGRS" chose to establish strong relationships vetth other. In theory, the strong
relationship model can provide partners with ancigffit interactive platform, enabling
high-frequency and deep communication and coordinatThe transfer of invisible
knowledge is realized and efficient, ensuring t@hplex technical standard programs
can be established at the fastest speed. For thedsited model of ordinary R&D
companies, due to the weak R&D strength of suchpemies, the resource input and
ability sharing of technical standards are limit@tierefore, there will be no intensive
interaction and coordination between core R&D comgmand such companies, so there
is no need to spend more resources and costs tdaimastrong relationships with them.
Building weak relationships can form communicatiohannels, achieve necessary
communication, and Obtain the contribution thathswompanies can make to the
establishment of technical standards.

(2) Between technical members and industrialized members
On the one hand, the core R&D companies in IGRSaiai a strong relationship with
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large terminal companies (which confirms Hypothe®js The performance is: in the
technical engineering center responsible for thestrialization and market promotion of
IGRS standards, all of the eight co-constructioitsufie core members) have production
functions. On the other hand, core R&D companiesl amall-scale production

companies and technology supporting companies gnamdintain weak relationships

(confirming Hypothesis 4). The performance is: #ffleance helps enterprises to quickly
develop products such as IGRS high-definition tsiems and web players through the
IGRS middleware platform.

The above embedded arrangement can be explairtbe strong/weak relationship
theory. First of all, the author found that thegkarterminal enterprises in "IGRS", in
addition to production functions, often also hav&Rfunctions at the same time, which
is likely to be the root cause of the strong relahip arrangement. For example, in the
technical engineering center responsible for thedgpection and marketing of IGRS
standards, all eight co-construction units are corembers of the alliance that
simultaneously undertake the two functions of decdnology research and development
and production. These core members not only deterriie technical solutions of the
"IGRS" standard, but also assume the functions@fistrialization. This will inevitably
lead to frequent and close ties between each othibe R&D, production and marketing
links. Therefore, only the construction of stronlgeTrelationship model can meet the
above interactive needs. Therefore, the “IGRS” R&bBmpanies maintain a strong
relationship with large terminal companies. Théofwing theoretical predictions may be
made here. Even if large-scale production compamnés undertake a single production
intelligence, core R&D companies will maintain eosg relationship with them, because
only in this way can the standard efficient produtiand rapid occupation of the market
be guaranteed. Secondly, the process of indugttain of IGRS technology involves a
large number of small production enterprises arahrtelogy supporting enterprises.
Although they have an important influence on thdustrialization of IGRS technology
standards as a whole, from the perspective of ididal enterprises, the decision of each
enterprise is The effects are relatively small, dmete are compatibility and synergy
problems caused by differences in operating systprosessors, and application systems
among enterprises. Therefore, maintaining a stragtionship between core R&D
companies and them will significantly increase s$wgtion costs in the process of
industrialization. In order to avoid this drawbadGRS Alliance has adopted a
connection model that maintains an indirect refeiop with small businesses, that is,
develops IGRS middleware platforms and licensesttteenterprises for a fee. All IGRS
supporting technology and terminal product manufaxt directly operate on the
middleware platform, without having to maintain teoag relationship with core R&D
companies with high frequency of communication, egdlice the communication links
between enterprises, thereby reducing collaboratasts. Therefore, we have reason to
believe that maintaining a weak relationship betweere R&D companies and small
terminal companies and technology supporting comeganan meet the needs of the
alliance.

5.2. Structural embeddednessin " IGRS'

The "IGRS" alliance includes two intermediary orgations-IGRS Information Industry
Association and IGRS Information Technology Engiirae Center, which occupy the
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key node positions of R&D enterprise groups anthiieal enterprise groups within the
alliance respectively. Among them, IGRS Informatindustry Association is responsible
for the formulation of IGRS standards (which camfir Hypothesis 5), and the IGRS
Information Technology Engineering Center is regilae for the market promotion of
IGRS standards (which confirms Hypothesis 6).

The structural embedded arrangement of IGRS isistem$é with the relevant
theories and research hypotheses discussed bytthear én the previous article. In terms
of standard formulation, the IGRS Information InalyusAssociation, as an intermediary
structure, occupies the key node of the R&D mem@mup and functions as a
coordinator. The association contains more thancb@panies, each of which belongs to
one or more standard research and development teamgibuting to the technical
capabilities of the company, and participating he tco-construction of technical
standards in the form of independent research amdlapment or cooperative research
and development. However, these R&D teams depldyimplement related R&D work
under the overall leadership of the Associatiore @bksociation divides labor according to
the technical advantages of each enterprise, andides a platform for technical
exchanges between enterprises, sharing relatedidieclies, and overall planning of
standard research and development. The associediomot only collect all kinds of
R&D information, but also pass it to the enterprisféer a certain absorption and
transformation, thereby generating an incremerftateof technological capabilities. In
addition, the association as an intermediary caa significantly save transaction costs
in the process of standard research and developR&m companies can reduce mutual
contacts and unify the contact with the associatibat is, change from a network
structure to a star structure, and the associaiona star structure. This can greatly save
the cost of transferring information between ernisgs. In terms of marketing promotion,
the technical engineering center is mainly respmeasit occupies the key node of the
terminal enterprise group. It can not only streegthcommunication with R&D
enterprises as a representative of the terminalgmige, and strengthen the operability of
standard marketing promotion, but also provide atf@im for the transmission of
information between terminal enterprises and stherg mutual communication. . Its
eight co-construction units are both terminal griees and technical standards research
and development enterprises, and they have adwmnitagromoting the coordination of
standards and terminal products. The EngineeringeCés responsible for the unified
external authorization of IGRS standards, and $& aésponsible for the research and
development of supporting technologies that hetprite the practical application of the
standards. This can not only avoid standard meltiehauthorization and reduce the
efficiency of terminal enterprises, but also redtive resources consumed by terminal
enterprises in adopting standards.

6. Conclusion

From the perspective of typical partner types agldtionships in technical standards

alliances, this paper conducts a theoretical aisalykthe embedded arrangements in

technical standards alliances, and specificallgudises the impact of embeddedness on
the competitiveness of technical standards alliar{ttee embeddedness is divided into

structural embeddedness). Competitiveness is dividi® R&D capability and market
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capability), and six research hypotheses are peapdsiming at the research hypothesis,
the thesis conducted a case analysis of the IGBRSstry Technical Standards Alliance,
and found that the theoretical hypothesis was bHgiconsistent with the IGRS realistic
management model, so the theoretical analysisisfatiicle was supported by typical
cases. The main findings of this paper can be suinethas Figure 6 below.
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Figure 6: The embedded arrangement in the technical standHiaisce

In terms of relational embedding arrangements heil &ffects, this article finds: (1)
Between core technology companies, both strongwarak ties can improve the overall
technical capabilities of the alliance to a cer&itent, but the alliance needs to be based
on its own resources. Choose different relationmbedding arrangements. If the
technical standards alliance lacks patent suppatreeeds to strengthen the follow-up
R&D strength of the alliance members, then R&D canips need to maintain a strong
relationship. A strong relationship can promote thensfer of hidden skills among
alliance members, thereby promoting the developro&fliance technical capabilities.
However, a strong relationship has a drawback, thamore resources need to be
invested, which can only promote the transfer dden skills among partners within a
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certain range. If the technical standards allidma® enough patents and does not require
high requirements for the alliance's subsequent R&Bngth, it is more appropriate to
maintain weak relationships among R&D companiesaA®xplicit technical capability,
the main method of circulation of patents is mutaishorization. Alliance members do
not need to maintain strong relationships that eoms more resources, but only weak
relationships. In addition, maintaining weak ralat between alliance members can
expand the scope of exchanges and promote thdatiozuof patents on a larger scale. (2)
Different relational embedding arrangements shdnddselected according to different
situations between core technology enterprises athdr industrial chain enterprises.
Core R&D companies and large terminal companiesuldhonaintain a strong
relationship to promote the two parties’ repeatachigng process, mutual information can
be more comprehensively transmitted to each othepromote the development of
standards; core R&D companies and small terminalpamies can choose to maintain a
weak relationship. Reduce relationship maintenawosts without affecting the
industrialization of technology, and provide resmuguarantees for the development of
core technologies; R&D enterprises and secondahntdogy supporting enterprises are
also suitable to establish weak relationships, Wwhidl not affect the implementation of
the technology authorization process and the cdiopleof compatible supporting
technologies The development of this technologyaiso conducive to obtaining
complementary information from these heterogeneoampanies to improve the
performance and quality of technical standards.

In terms of structural embedding arrangements hed effects, this article finds
that, compared to structures that only contain @@te members, third-party
intermediaries joining the technical standardsaalie can promote the improvement of
alliance competitiveness (including technical andrkmat capabilities). (1) In terms of
promoting the development of technological captddj intermediary agencies can
coordinate R&D enterprises within the alliance. Dtee the limited resources of
enterprises, it is difficult for R&D companies tarattly communicate with each other.
The more common situation is to communicate withezther through a third party. As a
third party, intermediary agencies can expand tattdand breadth of the transfer of
technical capabilities, thereby promoting the depeient of technical capabilities. (2) In
promoting the development of market capabilitiesgimediary agencies can coordinate
R&D companies with terminal companies and technplegpporting companies. Each
node enterprise in the standard industry chairoisected to promote the development
of standards, which requires a lot of resourced,iatermediary agencies can reduce the
consumption of resources. At the same time, froenprspective of the entire industry,
intermediary agencies judge the technological ackarent of the standard and the level
of market demand, which can promote the standale tmore practical.

The above theoretical analysis and findings in thiticle can provide certain
experience for enterprises to organize and padtieipn technical standards alliances, and
provide theoretical references for promoting doinegtchnological innovation and
technical standards strategy. Regarding the embgddirangement in the technical
standards alliance, the author believes that th&ank structure analysis method can be
further used for quantitative research, and theegltling mechanism can be dig deeper.
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