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Abstract. In this paper, the intervention behaviors of goweent on standard-setting
alliance and the corresponding outcomes are stutiedetails, we formulate a game
model to describe and compare four types of popiléervention behaviors of
governments, which are no invention, invention lo eéstablishment of alliance between
potential partners, providing subsidies on alliamcB&D activity, and providing
subsidies on alliance’s production activity. Twoimfindings are obtained. First, deep
interventions of government on partner relationshipside of the alliance are more
beneficial for standard establishments. Secondwlatdge transfers among alliance
partners could contribute significantly to the decation and establishment of technical
standards. Therefore, government interventions tandsrd-setting alliance could be
effective if such behaviors could stimulate knowjedharing between alliance members.
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1. Introduction

In network economy, technical standards have bdaying a dominant role on the
enterprise performance, the technology developnasiat even the competency of a
country. Technologies become standards by sevéffaraht processes. A regulatory
body with enforcement powers, a single dominamh for a head-to-head competition
among interested firms can impose a standard oramket (Shapiro, 2001; Lemley,
2002). However, it is increasingly common for firtmsjoin together into one or more
standard-setting alliances in order to develop dgtech technology and to sponsor
adoption of a standard (Andrevski, et al., 2013kiA& Nagaoka, 2004). The VHS
alliance coordinated by Matsushita to sponsor @oitecorder standard, the technical
workstation alliance to develop and sponsor Unigrafing system standards, the 3GPP
alliance to develop the 3rd generation of wirelessmunications technology standard,
and the Blu-ray Disk alliance leaded by Sony tonspo a format standard are several
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examples of this phenomenon. These cases havératked that forming technical
standard-setting alliance is of strategic valueaf@ompany or even a country to improve
its competitive ability in the global economy (KeR002; Lampe & Moser, 2012).
However, because of worries about knowledge sgligvimitation or even exploitation
(Das & Teng, 2003), most enterprise are not willimdgorm technical standard alliance to
develop core technologies collaboratively and ttegrate related technologies to a
package, even though their cooperation is of pitietat make their new technology to a
industrial standard (Hagedoorn, 2002; Hemphill, 2000n behalf of national
government, it hopes the local companies can carmhaperation in R&D actively and
frequently so as to enhance the competency of tdotpyp and be more powerful in the
worldwide competition. Therefore, governments asedming more and more active to
encourage and even intervene local enterprisestabléesh industrial alliance or technical
standard alliance in recent years (Li, & Li, 2013).

Government intervention on alliances has been etudy some scholars from
different perspectives. In fact, as the most walhkn case in this area, the second
generation mobile communication standard GSM gaigexht success in the world
relying on the EU's efforts to coordinate relatitips between partners and to promote
the application of the unified standard in Euro@éristedt, 2001). Winn (2008) insisted
that, although the EU's participation in GSM stadeketting alliance has achieved good
benefits in short term, it seems to be less effedihan the free econom model in long
run, which has been proved in the United Statesmbderrry (2002) took the Japanese
classic VLSI technology research group as an exanaptlistinguish the significance of
government participation. He found that the Japaweghiment played an active role in
this event by organizing the scientific researcstiintes and backbone enterprises who
have competitive relationships with each other, &atling the formulation of R&D
alliance. Lopes de Souza and Lima de Souza (2Gb@wed that government
departments play an important role in the procelssetting standards for digital
television in Brazil. Moreover, the specific role§ government in formulating and
promoting national standards are further discusdegkever, according to other relevant
literatures on the behavior of government interientwe know that there are a dozen of
optional strategies for government to stimulateinadions of enterprises to participate in
technical standard-setting alliances, such as lyiging subsidies on R&D or on
production to firms (Sheng, 2008), to decreasetdigeto conduct government purchase
to support company’s innovating products, and so on

However, in the existing research, few people sudied the choice mechanism of
government intervention behaviors. In this paperpider to fill this gap, all typical
intervention behaviors of government will be digtiirshed, and the benefits generated by
each behavior will be analyzed and compared basedgame model. As a result, we can
indicate which behaviors are most advantageous skistaan alliance to build a
technology standard.

2. Themode

2.1. Parameters

In this paper, we assume an industry in which tligopoly enterprises (enterprise 1 and
enterprise 2) are competing. They are developimgproducing homogeneous products
in the market. Assuming that the market demand tfoncsatisfies a simple linear
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relationship representing &=a-bQ , where P is the price of the producf is
demand scale, anQ =@, +0,is the total output for the entire industry in winéf and

0, represents the product output of the enterprismsdl2, respectively. Furthermore, in

order to simplify the computational work withoutyamegative influence on the meaning
and understanding of model results, we assumel . Since technological innovation
can reduce the production cost, therefore, the firaduction cost of the two enterprises

could be defined a€, =(A-X,—kx,)g,and C, = (A-Xx,—-kx)q, , respectively, and

O0<A<a, where A represents the margin production c¥stand X, represent the

investment of technological innovation R&D expendis. Parametek is technology
spillover between enterprise 1 and enterpris@ 2 k < 1). In the case of k=0, it means
that enterprises could not obtain any technologifospr from each other. Production
cost is reduced only by firm’s own R&D efforts. hme case of k>0, it indicates that the
production cost of the enterprise is reduced b bioése technology spillover and firm’s
own efforts.

2.2. Modeling government behavior I : no intervention and no alliance between
enterprises

Without the intervention of government, competingeeprises do not establish any
coalition relationship, independently carrying ®&&D and production activities in the
market. We assume that the two enterprises amgtigi develop a same new technology
with intention to build it as industrial standahd.such case, the influence of technology
innovation on profit function is not affected byetlother enterprise, which means no
technology spillover happens between enterprisasdl2 (k=0). The profit functions of
the two enterprises are as follows.

11=(a~(q+ap) (A=) xq -’ (1)

75 =(a(oy ;) (A=) xcp—rx; )

In above profit functions, we assume that totalt dos R&D behavior of two
companies arazxf, rx22 respectively, wheré& represents the R&D efficiency generated
by firm’s proprietary technology or knowledge¥ 0).

The equilibrium result could be generated by usogirnot Competition solution
method. The equilibrium total output would be

* * 6
Q=0,+*q,=——(@-A 3
1 =0 T, 9r—2( ) ©)

2.3. Modeling gover nment behavior II: coordinating and assisting the formulation of
technical standardsalliance

For this type of intervention, governments play enaple to provide a platform on which
related enterprises have opportunities to sit togategotiating with each other and form
an alliance with a common goal of establishing rastustry technical standard. In such
standard-setting alliance, partners make commitmémtshare each other's relevant
resources and make effort to research and developew technical standard
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collaboratively. Government just plays a role asoardinator until the formulation of

alliance. Once the alliance is successfully buft the government's intervention is
finished. In order to avoid violating the Anti-Ttukaw, we assume that enterprises
cooperate with each other only in R&D stage, withoooperation in production and

marketing stage. Profit functions for enterprisesas follows.

7 =[(a-Q) ~(A-x —k«,) |0g,—n (4)
& :[(a_Q)_(A_Xz_kxl)} Oa, = rx; (5)
fr=m + 1, (6)
The equilibrium total outputs are as following.

_ 6r _
=g aa @A ()

2.4. Modeling government behavior III: providing subsidies on R&D process of
technical standards

For this type of intervention, R&D subsidy strategguld be hired by government by
providing direct financial supports to the standsetting alliance for its research and
develop activities, so as to compensate enterpasdsencourages them to be active in
the new technology innovation process. R&D subsiiky defined as a subsidies ratio of
enterprise’s R&D investment)(< s<1). In such case, the two oligopoly firms' profit
functions are as follows.

75 =[(a_Q) _(A_Xl_kXZ)] [ql_rxi-i-S(l (8)
75 :[(a_Q)_(A_Xz_kxl):'qu_rxzz"'S(z 9)
T= ﬂiﬂ +7?2* (10)

The equilibrium total outputs are as following.
(g_zxgrma—A)+4$m+1)
>3 or - (k+1)°

(11)

2.5. Modding government behavior IV: providing subsidies on production process

of thetechnical standards

In this case, government will provide member entsgs with production or marketing
supports, which is also the process of applying-hailt technical standard so as to
promote the market diffusion. We use productionsglypMto represent the production
subsidy to each member enterprise whoa are exgcptioduction activity with new

technical standard. Since member enterprises catgpéer R&D stage but compete in
production and marketing stage thus output quadgtisions will be made individually
by each enterprise. Their profit functions are:

71=[(a=Q) ~(A-m~x,~loc,) |y~ (12)
7= (a—Q) ~( A-m—x,~kx) |Cbj,—1G (13)
=+ (14)
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The equilibrium total outputs are as following.

—2(a- o
Q4—3(a A+m) (9r—(k+l)2] (15)

3. Economic outcomes Comparison between government interventions

Based on the preceding analysis and results, wéd coanduct evaluation on the
economic outcomes of government’s intervention s and try to detect which
behavior is more advantageous to stimulate theessfa establishment of a new
technical standard.

3.1. Comparison between gover nment behavior T and 11
The equilibrium outputs for government behaviandlIl are shown by functions (3) and

(7).
SinceQ, > 0andQ, > Onaturally, thus we can easily obtain tat 4/9is always

satisfied.
Calculating the difference between Q2 and Q1, wehzave

or? =17 +(k+1°
o -(k+1)° (& -2

Obviously, the sign of Q,—Q, is finally determined by the sign of

Qz _Ql =6(a- A)|: (16)

E=9r?-1I +(k+ ])2. After discussing on this by dividing parameteinko three
conditions, we find the following results.

Proposition 1. when any of the following conditions is satisfigbe result 06, >Q,
could be reached.
(D r 0(4/9,+0) under the situation &[5/6,1] ;

@ roO(4/9,(11-/ (5- & )17 B )j 1€ or
r0 ((11+\/(5— &)+ & )X 18+ under the situation ok J (2ﬁ/3— 1,96,
@ rO(A+ G- &)™ & )f 18+00 under the  situation  of

kO, 2/7/3 1)

It means that the active behavior of governmerrigntion on technical standard
alliance formulation is more beneficial for newhaical standard establishment than the
situation that the government does not interfer@latVhen opposite conditions satisfied,

result ofQ, <Q,would be reached, which shows that the behaviggavernment’'s no
intervention is more beneficial for technical stardlestablishment.

3.2. Comparison between gover nment intervention behavior II and 11
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The equilibrium outputs for government interventioghaviorll andIIl are shown by
functions (7) and (11), we can calculate the déffee betwee®, andQ;.

__45k+1])
QT Ty ey
Since the denominat®r — (k + 1) is strictly greater than zero, thus, it is to et

(17)

Q, —Q, =0 always holds. It shows that the government belavibis more beneficial

than behaviodl for new technical standard’s establishment. Theegfthe following
proposition can be obtained:

Proposition 2. Compared with the intervention typen which government only leads
the formulation of standard-setting alliance, goweent’s intervention behavidil in
which R&D subsidies on alliance is provided is mbedpful to promote the diffusion
and establishment of new technical standards.

3.3. Comparison between gover nment intervention behavior II and 1V
The equilibrium outputs for government interventlmehaviorll andIV are indicated by
functions (7) and (15). Calculating the differehetween them, we can have

_ 6rm
Q,-Q, = or = (k+ 17 (18)

Sincem>0,r >4/9, and it is obviousi®r — (k+1)’ is strictly greater than zero,

therefore, the estimat@, —Q, <0 always holds, which shows that the impact of the

intervention behaviolV is stronger than behavifirin aspect of stimulating the diffusion
of new-built technical standard. So the followimgult can be obtained.

Proposition 3. Compared with the intervention behavildin which government only
leads the formulation of Standard-setting Alliangeyernment intervention behavity
in which subsidies on production is provided is endnelpful to promote the
establishment of new technical standard.

3.4. Comparison between government intervention behavior TIT and TV
The equilibrium outputs for government interventieehaviorIll andIV are shown by
function (11) and (15). Obviously,

_3s(k+1)-6m
% ~Q or - (k +1y
By easy calculation, we can obtain the followinguiée

(19)

. 2r . . :
Proposition 4. In the case of—zm government intervention behauifiris more
m
helpful to promote the establishment of technidaindards, relative to intervention

. . S, 2r . ,
behaviorlV. On the contrary, in case-6f< m government intervention behavibr
m
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is more beneficial for establishment of new techh&gtandards, relative to intervention
behaviorlll.

4. Conclusion and implication

In this paper, we focused on the interventionsasfegnment on standard-setting alliance,
and the relevant influence on the establishmemtief technical standard. Main findings
revealed by our model are as follows.

First, between government intervention behaviandII, II will be more effective
thanI to develop a new technical standard on conditiggenerally, if government could
motivate alliance formulation and encourage pasttershare knowledge actively, which
is beneficial to increase knowledge spillovers laetwpartners, its intervention behavior
II could create more value for standard development.

Second, between government intervention behdViandIll, behaviorll is always
more effective than behavidl to promote the development and establishment af ne
technical standard through alliance.

Third, between government intervention behavlcandIV, behaviorlV is always
more effective than behavidl to promote the development and establishment af ne
technical standard through alliance.

Fourth, between government intervention behalibrand IV, the effectiveness
depends on conditions. In particular, if governmisntnore willing to support firm’'s
R&D activity rather than production activity, by guiding larger number of subsidy
capitals, the intervention behavifil will be more effective tharidV. By contrast, if
government is more interested in stages of proomctnd market diffusion, the
intervention behaviokV will be more advantageous.
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