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Abstract. In this paper, the intervention behaviors of government on standard-setting 
alliance and the corresponding outcomes are studied. In details, we formulate a game 
model to describe and compare four types of popular intervention behaviors of 
governments, which are no invention, invention on the establishment of alliance between 
potential partners, providing subsidies on alliance’s R&D activity, and providing 
subsidies on alliance’s production activity. Two main findings are obtained. First, deep 
interventions of government on partner relationships inside of the alliance are more 
beneficial for standard establishments. Second, knowledge transfers among alliance 
partners could contribute significantly to the acceleration and establishment of technical 
standards. Therefore, government interventions on standard-setting alliance could be 
effective if such behaviors could stimulate knowledge sharing between alliance members. 
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1. Introduction 
In network economy, technical standards have been playing a dominant role on the 
enterprise performance, the technology development and even the competency of a 
country. Technologies become standards by several different processes. A regulatory 
body with enforcement powers, a single dominant firm or a head-to-head competition 
among interested firms can impose a standard on a market (Shapiro, 2001; Lemley, 
2002). However, it is increasingly common for firms to join together into one or more 
standard-setting alliances in order to develop standard technology and to sponsor 
adoption of a standard (Andrevski, et al., 2013; Aoki & Nagaoka, 2004). The VHS 
alliance coordinated by Matsushita to sponsor a video recorder standard, the technical 
workstation alliance to develop and sponsor Unix operating system standards, the 3GPP 
alliance to develop the 3rd generation of wireless communications technology standard, 
and the Blu-ray Disk alliance leaded by Sony to sponsor a format standard are several 
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examples of this phenomenon. These cases have illustrated that forming technical 
standard-setting alliance is of strategic value for a company or even a country to improve 
its competitive ability in the global economy (Keil, 2002; Lampe & Moser, 2012). 
However, because of worries about knowledge spillovers, imitation or even exploitation 
(Das & Teng, 2003), most enterprise are not willing to form technical standard alliance to 
develop core technologies collaboratively and to integrate related technologies to a 
package, even though their cooperation is of potential to make their new technology to a 
industrial standard (Hagedoorn, 2002; Hemphill, 2005). On behalf of national 
government, it hopes the local companies can conduct cooperation in R&D actively and 
frequently so as to enhance the competency of technology and be more powerful in the 
worldwide competition. Therefore, governments are becoming more and more active to 
encourage and even intervene local enterprises to establish industrial alliance or technical 
standard alliance in recent years (Li, & Li, 2013). 

Government intervention on alliances has been studied by some scholars from 
different perspectives. In fact, as the most well-known case in this area, the second 
generation mobile communication standard GSM gained great success in the world 
relying on the EU's efforts to coordinate relationships between partners and to promote 
the application of the unified standard in Europe (Glimstedt, 2001). Winn (2008) insisted 
that, although the EU's participation in GSM standard-setting alliance has achieved good 
benefits in short term, it seems to be less effective than the free econom model in long 
run, which has been proved in the United States. Thomberrry (2002) took the Japanese 
classic VLSI technology research group as an example to distinguish the significance of 
government participation. He found that the Japan government played an active role in 
this event by organizing the scientific research institutes and backbone enterprises who 
have competitive relationships with each other, and leading the formulation of R&D 
alliance.  Lopes de Souza and Lima de Souza (2009) showed that government 
departments play an important role in the process of setting standards for digital 
television in Brazil. Moreover, the specific roles of government in formulating and 
promoting national standards are further discussed. However, according to other relevant 
literatures on the behavior of government intervention, we know that there are a dozen of 
optional strategies for government to stimulate motivations of enterprises to participate in 
technical standard-setting alliances, such as by providing subsidies on R&D or on 
production to firms (Sheng, 2008), to decrease the tax, to conduct government purchase 
to support company’s innovating products, and so on. 

However, in the existing research, few people have studied the choice mechanism of 
government intervention behaviors. In this paper, in order to fill this gap, all typical 
intervention behaviors of government will be distinguished, and the benefits generated by 
each behavior will be analyzed and compared based on a game model. As a result, we can 
indicate which behaviors are most advantageous to assist an alliance to build a 
technology standard. 
 
2. The model 
2.1. Parameters 
In this paper, we assume an industry in which two oligopoly enterprises (enterprise 1 and 
enterprise 2) are competing. They are developing and producing homogeneous products 
in the market. Assuming that the market demand function satisfies a simple linear 
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relationship representing asP a bQ= − , where P  is the price of the product, a  is 

demand scale, and 1 2Q q q= + is the total output for the entire industry in which 1q  and 

2q  represents the product output of the enterprises 1 and 2, respectively. Furthermore, in 

order to simplify the computational work without any negative influence on the meaning 
and understanding of model results, we assume  1b =  . Since technological innovation 
can reduce the production cost, therefore, the final production cost of the two enterprises 

could be defined as 1 1 2 1( )C A x kx q= − − and 2 2 1 2( )C A x kx q= − −  , respectively, and 

0 A a< < , where A represents the margin production cost, 1x  and 2x represent the 

investment of technological innovation R&D expenditures. Parameter k  is technology 
spillover between enterprise 1 and enterprise 2 (0 1k≤ ≤ ). In the case of k=0, it means 
that enterprises could not obtain any technology spillover from each other. Production 
cost is reduced only by firm’s own R&D efforts. In the case of k>0, it indicates that the 
production cost of the enterprise is reduced by both these technology spillover and firm’s 
own efforts.  
 
2.2. Modeling government behavior ⅠⅠⅠⅠ: no intervention and no alliance between 
enterprises 
Without the intervention of government, competing enterprises do not establish any 
coalition relationship, independently carrying out R&D and production activities in the 
market. We assume that the two enterprises are trying to develop a same new technology 
with intention to build it as industrial standard. In such case, the influence of technology 
innovation on profit function is not affected by the other enterprise, which means no 
technology spillover happens between enterprises 1 and 2 (k=0). The profit functions of 
the two enterprises are as follows. 

( ) ( )( ) 2
1 1 2 1 1 1a q q A x q rxπ = − + − − × −                                                                                (1) 

( ) ( )( ) 2
2 1 2 2 2 2a q q A x q rxπ = − + − − × −                                                                               (2) 

In above profit functions, we assume that total cost for R&D behavior of two 

companies are 2
1rx , 2

2rx  respectively, where r represents the R&D efficiency  generated 

by firm’s proprietary technology or knowledge( 0r > ). 
The equilibrium result could be generated by using Cournot Competition solution 

method. The equilibrium total output would be  

* *
1 1 2

6
( )

9 2
Q q q a A

r
= + = −

−
                                                                                      (3) 

 
2.3. Modeling government behavior Ⅱ: coordinating and assisting the formulation of 
technical standards alliance 
For this type of intervention, governments play major role to provide a platform on which 
related enterprises have opportunities to sit together negotiating with each other and form 
an alliance with a common goal of establishing an industry technical standard. In such 
standard-setting alliance, partners make commitments to share each other’s relevant 
resources and make effort to research and develop a new technical standard 
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collaboratively. Government just plays a role as a coordinator until the formulation of 
alliance. Once the alliance is successfully built up, the government’s intervention is 
finished. In order to avoid violating the Anti-Trust Law, we assume that enterprises 
cooperate with each other only in R&D stage, without cooperation in production and 
marketing stage. Profit functions for enterprises are as follows. 

( ) ( ) 2
1 1 2 1 1a Q A x kx q rxπ = − − − − ∗ −                                                                          (4) 

( ) ( ) 2
2 2 1 2 2a Q A x kx q rxπ = − − − − ∗ −                                                                     (5) 

** **
1 2π̂ π π= +                                                                                                                   (6) 

The equilibrium total outputs are as following. 

2 2

6
( )

9 ( 1)

r
Q a A

r k
= −

− +
                                                                                            (7) 

 
2.4. Modeling government behavior Ⅲ: providing subsidies on R&D process of 
technical standards 
For this type of intervention, R&D subsidy strategy would be hired by government by 
providing direct financial supports to the standard-setting alliance for its research and 
develop activities, so as to compensate enterprises and encourages them to be active in 
the new technology innovation process. R&D subsidy s is defined as a subsidies ratio of 
enterprise’s R&D investment (0 1s≤ ≤ ). In such case, the two oligopoly firms' profit 
functions are as follows. 

( ) ( ) 2
1 1 2 1 1 1a Q A x kx q rx sxπ = − − − − ∗ − +                                                                 (8) 

( ) ( ) 2
2 2 1 2 2 2a Q A x kx q rx sxπ = − − − − ∗ − +                                                                   (9) 

*** ***
1 2π π π= +ɶ                                                                                                          (10) 

The equilibrium total outputs are as following. 
( )

( )3 2

9 4.5 ( 1)2

3 9 1

r a A s k
Q

r k

∗ − + +
= ×

− +
                                                                       (11) 

 
2.5. Modeling government behavior Ⅳ: providing subsidies on production process 
of the technical standards  
In this case, government will provide member enterprises with production or marketing 
supports, which is also the process of applying new-built technical standard so as to 
promote the market diffusion. We use production subsidy m to represent the production 
subsidy to each member enterprise whoa are executing production activity with new 
technical standard. Since member enterprises cooperate in R&D stage but compete in 
production and marketing stage thus output quantity decisions will be made individually 
by each enterprise. Their profit functions are: 

( ) ( ) 2
1 1 2 1 1a Q A m x kx q rxπ = − − − − − ∗ −                                                                   (12) 

( ) ( ) 2
2 2 1 2 2a Q A m x kx q rxπ = − − − − − ∗ −                                                                  (13) 

**** ****
1 2π π π= +⌢

                                                                                                       (14) 
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The equilibrium total outputs are as following. 

( )
( )4 2

2 9

3 9 1

r
Q a A m

r k

 
= − + ×  

 − + 
                                                                              (15) 

 
3. Economic outcomes Comparison between government interventions 
Based on the preceding analysis and results, we could conduct evaluation on the 
economic outcomes of government’s intervention behaviors and try to detect which 
behavior is more advantageous to stimulate the successful establishment of a new 
technical standard.  

 
3.1. Comparison between government behavior Ⅰ and Ⅱ  
The equilibrium outputs for government behavior Ⅰ and Ⅱ are shown by functions (3) and 
(7). 

Since 1 0Q > and 2 0Q > naturally, thus we can easily obtain that 4 9r > is always 

satisfied.  
Calculating the difference between Q2 and Q1, we can have 

 
( )

( ) ( )

22

2 1 2

9 11 1
6( )

9 1 9 2

r r k
Q Q a A

r k r

− + +
− = −

 − + ∗ −
 

                                                                (16) 

Obviously, the sign of 2 1Q Q− is finally determined by the sign of

( )229 11 1E r r k= − + + . After discussing on this by dividing parameter k into three 

conditions, we find the following results.  
 
Proposition 1. when any of the following conditions is satisfied, the result of 2 1Q Q>  

could be reached.  
① (4 9, )r ∈ +∞  under the situation of [5 6,1]k ∈  ;  

② (4 9,(11 (5 6 )(17 6 )) 18)r k k∈ − − + or    

((11 (5 6 )(17 6 )) 18, )r k k∈ + − + +∞  under the situation of  (2 7 3 1,5 6)k ∈ − ;  

③ ((11 (5 6 )(17 6 )) 18, )r k k∈ + − + +∞  under the situation of 

(0,2 7 3 1)k ∈ − .  

It means that the active behavior of government intervention on technical standard 
alliance formulation is more beneficial for new technical standard establishment than the 
situation that the government does not interfere at all. When opposite conditions satisfied, 
result of 2 1Q Q< would be reached, which shows that the behavior of government’s no 

intervention is more beneficial for technical standard establishment. 

 
3.2. Comparison between government intervention behavior Ⅱ and Ⅲ 
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The equilibrium outputs for government intervention behavior Ⅱ and Ⅲ are shown by 

functions (7) and (11), we can calculate the difference between 2Q and 3Q . 

2 3 2

4.5 ( 1)

9 ( 1)

s k
Q Q

r k

+− = −
− +

                                                                                        (17) 

Since the denominator 29 ( 1)r k− +  is strictly greater than zero, thus, it is to see that 

3 2 0Q Q− ≥  always holds. It shows that the government behaviors Ⅲ is more beneficial 

than behavior Ⅱ for new technical standard’s establishment. Therefore, the following 
proposition can be obtained: 
 
Proposition 2.  Compared with the intervention type Ⅱin which government only leads 
the formulation of standard-setting alliance, government’s intervention behavior Ⅲ in 
which R&D subsidies on alliance is provided is more helpful to promote the diffusion 
and establishment of new technical standards. 
 
3.3. Comparison between government intervention behavior Ⅱ and Ⅳ 
The equilibrium outputs for government intervention behavior Ⅱ and Ⅳ are indicated by 
functions (7) and (15). Calculating the difference between them, we can have 

  2 4 2

6
9 ( 1)

r m
Q Q

r k
− = −

− +                                                                              (18) 

Since 0m > , 4 9r > , and it is obviously 29 ( 1)r k− +  is strictly greater than zero, 

therefore, the estimate 2 4 0Q Q− <  always holds, which shows that the impact of the 

intervention behavior Ⅳ is stronger than behavior Ⅱ in aspect of stimulating the diffusion 
of new-built technical standard. So the following result can be obtained. 
 
Proposition 3. Compared with the intervention behavior Ⅱin which government only 
leads the formulation of Standard-setting Alliance, government intervention behavior Ⅳ 
in which subsidies on production is provided is more helpful to promote the 
establishment of new technical standard.  
 
3.4. Comparison between government intervention behavior Ⅲ and Ⅳ 
The equilibrium outputs for government intervention behavior Ⅲ and Ⅳ are shown by 
function (11) and (15).  Obviously, 

3 4 2

3 ( 1) 6

9 ( 1)

s k rm
Q Q

r k

+ −− =
− +

                                                                                      (19) 

By easy calculation, we can obtain the following result.  
 

Proposition 4. In the case of
2

1

s r

m k
≥

+
, government intervention behaviorⅢ is more 

helpful to promote the establishment of technical standards, relative to intervention 

behavior Ⅳ. On the contrary, in case of
2

1

s r

m k
<

+
, government intervention behavior Ⅳ 
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is more beneficial for establishment of new technical standards, relative to intervention 
behavior Ⅲ. 
 
4. Conclusion and implication 
In this paper, we focused on the interventions of government on standard-setting alliance, 
and the relevant influence on the establishment of new technical standard. Main findings 
revealed by our model are as follows.  

First, between government intervention behavior Ⅰ and Ⅱ, Ⅱ will be more effective 
than Ⅰ to develop a new technical standard on conditions.  Generally, if government could 
motivate alliance formulation and encourage partners to share knowledge actively, which 
is beneficial to increase knowledge spillovers between partners, its intervention behavior 
Ⅱ could create more value for standard development. 

Second, between government intervention behavior Ⅱ and Ⅲ, behavior Ⅲ is always 
more effective than behavior Ⅱ to promote the development and establishment of new 
technical standard through alliance. 

Third, between government intervention behavior Ⅱ and Ⅳ, behavior Ⅳ is always 
more effective than behavior Ⅱ to promote the development and establishment of new 
technical standard through alliance. 

 Fourth, between government intervention behavior Ⅲ and Ⅳ, the effectiveness 
depends on conditions. In particular, if government is more willing to support firm’s 
R&D activity rather than production activity, by providing larger number of subsidy 
capitals, the intervention behavior Ⅲ will be more effective than Ⅳ. By contrast, if 
government is more interested in stages of production and market diffusion, the 
intervention behavior Ⅳ will be more advantageous. 
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