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 This paper reestablishes a Cournot duopoly where two firms conduct 

innovative and imitative R&D non-cooperatively and cooperatively. In 

the first stage the firms choose R&D level and outputs and in the second 

stage. We propose the Nash-Cournot equilibrium which shows that the 

innovation and imitation should be simultaneously conducted.  This result 

explains the failure story of Nokia and the global race in technology to 

some extent. 

 
1. Introduction 

Global Innovation Index (GII) puts 

Malaysia at 35th in 2018 and ranks second in 

upper-middle income groups [1]. This position 

is two stages increment from previous year 

while Switzerland is the most innovative nation 

and topping the charts for the 8th year. In 

general, the GII outlines seventh innovation 

factors; (a) institutions, (b) human capital and 

research, (c) infrastructure, (d) market 

sophistication, (e) business sophistication, (f) 

knowledge and technology generation, and (g) 

creative output. The GII scores are also based 

by the number of patents and the publication of 

scientific journal article. In short, a policy that 

encourages the combination and coordination 

between all parties in improving the 

achievement of innovation is necessary.  

Innovation is a process of generating new 

technological outputs. However, it is not as a 

simple production function - converting input 

into output. Inputs to innovate need a culturally 

immersive and sustainable mold [2]. Firms play 

a big role in generating new technologies, but 

governments need to play a role in creating 

inputs and supporting innovation and imitation 

processes. 

This short paper presents the story of 

Nokia's failure even in their pride and best 

national innovation policy. Then we attempt to 

establish a strategic policy analysis proposing 

an optimal national policy. 

 

2. Competition in R&D  
Innovation is a competition. Every country 

is trying to be a super power of technology. For 

example, competition in 5G in 

telecommunications is now dragging all the 

countries to act aggressively by using their 

political power [3]. Huawei's CFE arrest case in 

Canada is resulting from the rivalry between 

China and the USA [4]. The emergence of 

Chinese companies: Huawei, Lenovo and China 

Mobile fears the incumbent developed nation 

companies. It is reported that from 2005 to 2016 

Chinese companies have invested more than 

USD 56 billion in technology abroad [5]. 

Eventually, Huawei is the second largest 

manufacturer of mobile phones, following 

Samsung and surpassing Apple [6]. 

 

3. A Story of Nokia 

Take a look at the history of Nokia's 

downfall, the largest telecommunications 

company in the past decade [7]. In 2007 Nokia 

controlled 80% of the market and registered 

over 6000 patent applications. But in 2012, its 

market capital fell from Euro 110 billion to 

Euro 15 billion and ended up closing in 2014. 

Figure 1 shows this dramatic trend of the 

Nokia’s market power and predecessor in the 

mobile market [8]. It turns out that the Nokia 

legend in the market is striking. But the 

downfall is also a nightmare to all current 

players. 

Nokia has emerged as a giant due to the 

combination of innovation policy in Finland 

and the collaboration between Nokia Research 

Center and several universities in its R&D. 

Therefore, what is the main reason that make 

Nokia just can be a leader for a decade? A study 

claimed that the delay in understanding the 
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changing eco system in the telecommunications 

world is the main cause. 

 

 
 

Figure 1: Leadership in mobile phone [8]. 

 

The former CEO of Nokia said, "When an 

inventor in Silicon Valley opens his garage 

doors to show off his latest idea, he has 50% of 

the world market in front of him. When an 

inventor in Finland opens his garage door, he 

faces three feet of snow". Although, this is a 

joke, we realize that a new technology can only 

expand with market power. 

 

4. Strategic Policy 

Assume the industry with two firms 

conducting R & D through innovation and 

imitation. The demand function encountered by 

the firms is   !("), where " = #! + #$ is the 

total quantity of the product. Each firm has a 

production cost of %&(#& , '& , '*)   which works 

with its own product, #&, the number of '&,own 

studies, which is done by itself and the number 

of studies made by '*  law firms. Assumed 

- !(")  and %  are linear and defined as 

follows: 

 

- ! = . / 0"  

 

with ., 0 > 12and 

 

%&3#& , '& , '*4 = 56 / 7'& / (8 / 7)'*9#&, 
: = 8,;, : < ? 

 

with;   1 @ 6 @ ., 

1 A 7 A 8; 

'& + 7'* A 6B 
" A . 0C . 

The assumptions and equations used here 

are similar to the model by D'Aspremont and 

Jacquemin (Model D & J) [9]. But β in this 

model is the firm's initiative in R & D that is 

whether it's innovation or imitation. While in 

the D & J model, β is the spillover rate. 

The spillover effect means that the results 

of the R&D can be used or copied by other 

parties. This means R&D every firm will 

spillover freely. In this study it is assumed R&D 

is to reduce production costs and can be 

imitated(8 / 7). R&D costs are assumed to be 

quadratic in nature where there is a reduced 

return on R&D spending. Hence the cost of 

R&D is defined as follows: 

 

D = 7(E
'$

;
) 

 

where E is R&D unit cost. 

 

Assume the firm determine R&D level in 

the first stage of the game and compete ala 

Cournot in the second stage. The games are 

analyzed in three conditions: 

i) The firms do not cooperate in every game 

level, meaning not cooperating in R&D 

and production,  

ii) Collaborating in R&D but not cooperating 

in production, 

iii) Creating monopoly by collaborating in 

R&D and production. 

 

Based on the above assumptions, the profit 

function is defined as follows; 

 

F& = [. / 0(")]#& / 56 / 7'& / (8 / 7)'*9#&

/ 7[G
'$

;
] 

 

? < :, : = 8,;H 
 

For the first condition where firms do not 

cooperate with Nash-Cournot equilibrium is as 

follows: 

 

#& =
(. / 6) + (I7 / 8)'& + (; / I7)'*

I0
 

 

Now let's compare this Nash-Cournot 

balance of the model with D & J Model. In the 

D & J model the quantity is #& =
(J K)L($ M)NOL($M !)NP

QR
. With a model that takes 

into account firms choosing between new and 

imitating designs is found to have the same 

effect on market power. 

In this paper we just present the Nash-

Cournot equilibrium. However, the analysis can 
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be expanded as by including the government 

policy and uncertainty [10], [11]. 

 

5. Conclusion 

Innovation is a key to economic growth. 

The role of the government in shaping culture 

and driving innovation through policies and 

budgets is important. Likewise, the role of firms 

digging science into technology is the result of 

innovation. 

An example of the history of Nokia teaches 

us that innovation is not an easy process. A 

dynamic policy and special attention is needed 

in establishing cooperation between 

government and production firms.  

This paper suggests that within the 

framework of imperfect competition, firms and 

governments need to have innovative and 

imitative R&D so that they do not miss out on 

technological developments. 
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