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Abstract. Thisessay studiesthe knowledge investment coordinating mechanism of the core enterprise,
which plays both the role of the platform innovation ecosystem manager and the role of knowledge
investment in the cooperative product development in the platform innovation ecosystem. The study
shows that the profit distributed to the core enterprise and the agent enterprises of the platform
innovation ecosystem is positively correlated with the impact weight of their knowledge investment on
the knowledge production value, i.e. the higher the impact weight is, the more profit they may gain,
that the larger the number of the agent enterprises in the platform innovation ecosystem is, the higher
level of knowledge investment effort the core enterprise will make, the larger the core enterprise’ stotal
gain will be, and that the higher the higher the knowledge coordination degree between the core
enterprise and the agent enterprisesis, the larger the core enterprise’ s total gain will be.

Introduction

The emerging industries refer to the new industries that emerge along with the invention and
application of the new technologies. The technologies of the emerging industries are generdly in its
infancy but the emerging industries are prospective. In September of 2010, the State Council put seven
industries, i.e. the life science industry, the biomedicine industry, new energy industry, new material
industry, geological survey industry, the space and marine development industry, and the information
network, into China s strategic emerging industries, and defined them asthe pillar industries of national
economy in China. The development of the emerging industriesis the need of the transformation of the
economic growth mode in China.

Along with the increasingly furious market competition, the technology innovation based on
innovation platform is becoming more and more important for the emerging industries, such as
personal computer, computer operating system and internet industry. In order to meet diverse needs,
the platform owner often takes the strategy of open platform technology interface, and encourages
outside innovation organizations ( such as enterprises, universities and ingtitutes) to carry out the
innovation of the complementary components on the product platform. The technology platform and
the outside complementary componentswill jointly provide the consumers acomplete set of product or
service solution program (Gawer and Cusumano,2008). For example, for accelerate the speed of
product innovation, IBM only focused on the development of platformtechnology (including hardware
and middleware), and let the outside innovation organizations to develop the application software
through opening the platform technology interface. The suppliers of the hardware, middleware and
application software made joint efforts to form a complete set of solutions and formed a platform
innovation ecosystem. Besides, Microsoft, SAP and Intel also took the similar strategy of platform
innovation ecosystem to increase value creation for the consumers. Therefore, the platform innovation
ecosystem is a system in which the core innovation enterprise open its technology innovation platform
interface, and the enterprises, universities, institutes, suppliers, distributors, users and even
competitors, who develop complementary product or component technology, form a dependant
partnership. In the platform innovation ecosystem the innovation organizations will form arelationship
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that is similar to the population ecological relation in nature, they form a relationship of coexistence,
symbiosis and parasitism, and jointly create value for the consumers.

In the course of the cooperative innovation of the platform innovation ecosystem, may factors, such
as the knowledge flow across the boundaries of organizations, the different goals or objectives of
organizations, knowledge properties, and opportunistic behaviors, may result in conflicts. The conflicts
between the partners may obstruct the knowledge share and communication between the system
members. Baldwin and Clark(2000), Schilling(2000) studied the engineering design, platform structure
and modularized innovation methods of platform innovation ecosystem. Suarez(2004), Murmann and
Frenken(2006) studied the evolution of platform technologies and the technical advantage of platform
innovation. Perrons(2009) studied the platform enterprises’ weighing process of trust mechanism and
control mechanism to maintain their leading position in the platform innovation ecosystem. Adner and
Kapoor’s(2010) empirical study onthe the world's semiconductor equipment industry from the year of
1962 to the year of 2005 showed that the outside challenges that influence the core enterprise’s
innovation performance not only relies on its scale, but also relies on its relative ecological position.
Nambisan and Baron(2012) studied the main functions of the core enterprise, the standards of
choosing partners and the construction of cooperation rules. Ceccagnoli eta(2012) studied the
auxiliary enterprises motives to join the platform innovation ecosystem, and found that the auxiliary
enterprises aim to enter the current markets quickly, to obtain the advantages of the corresponding
brands and reputation, and to obtain the chance to learn technical knowledge and realize the PO, etc.
Scholten et al(2012) studied the control mechanism of the platform innovation ecosystem. Zhang
Lifei(2009)studied the operation mechanism of the hi-tech enterprises innovation ecosystem. Zhang
Y unshen studied the risk formation mechanism of the hi-tech enterprises innovation ecosystem. Up to
now thereisno essay that studies the effect of the core enterprise’ two roles (the role of manager and
the role of knowledge investor in the course of cooperative product development) on the knowledge
input coordination.

Basic model hypothesis

We suppose that the platform innovation ecosystem consist of one core enterprise and k agent
enterprises, which may be upstream enterprises, downstream enterprises, universities or institutes. We
suppose that the k agent enterprises are completely alike, that there is no competition relationship
between them, and that these enterprises are risk-neutral. Each agent enterprise will work together
with the core enterprise to carry out cooperative product development and knowledge creation. In the
platform innovation ecosystem the core plays two roles, the knowledge production manager of the
whole system and the knowledge investor. The letter B is used for the role of knowledge production

manager and the letter C is used for knowledge investors. A1, A2, ..., Ai, ..., Ak are used for the k

agent enterprises.

The other parameters of the knowledge production of the platform innovation ecosystem are as
follows:

R: the total return from the cooperative product development of the whole platform innovation
ecosystem.

VB: the expected return of the core enterprise B as the knowledge production manager.

v: the cost of the core enterprise B as the knowledge production manager.

V C: the expected return of the core enterprise C as the knowledge investor.

Va : the expected return of No.i agent enterprise from the knowledge production.
% the knowledge input effort degree of the core enterprise as the knowledge investor C.
€A - the knowledge input effort degree of the No.i agent enterprise.

M - the Core enterprise’ s profit distribution coefficient of the total return R as the manager.
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M the core enterprise’s profit distribution coefficient of the tota return R as the knowledge
investor.

™ . No.i agent enterprise’ s profit distribution coefficient of the total return. m+m + km, = 1.
|+ cost coefficient of knowledge investment effort. The cost coefficients of the core enterprises and
1.2 1 >
=l e —le,
the agent enterprises arerelatively 2~ and 2 7 .

Establishment and analysis of the models

We suppose R is the knowledge production function of the core enterprise C and the No.i agent’
investment effort. The function is a Douglas production function, in which @ and b is the influence
weight of ther investment effort on knowledge production, and @ plus b is equal to one
(0<@,b <1y The knowledge production function is

R= qecaeAb (1)

InEg. 1, d isaconstant, whichisgreater than zero, and isthe knowledge cooperation coefficient of
the core enterprise and the agent enterprises.
Therefore, the return of the knowledge production of the whole platform innovation ecosystemis:

R=kag"e,” @)
Then, the expected returns of the core enterprise as the knowledge production manager B and the
knowledge investor C are relatively:

Va=(1- m - km)kae"e,” - g 3
1
V, = mkoe."e,”- =1 &’
2 (4)
The agent enterprise A 's expected return from knowledge production is:
1
V, = mkoe.te,”- =l e,?
= MHKOE € - ST €, 5
e = amkae, e, e,
In the function (4), 1€ (6)
\Y
o =bm,kae.%e,"*- 1 e,
In the function (5), ey (7)
ﬂVC =0 M:O
Let & : ey , work out solutions to the simultaneous equations, and we can get the
optimum investment effort degree of the core enterprise as the knowledge investor:
k ra b
&= (am) * (bm, ¥ o
The optimum investment effort degree of the agent enterprisesis:
kq a 1+b
e, = —(am)¥ bm, )?

From Eq. 8 and 9, we can know that the effort degree of the core enterprise is positively correlated
with the number of the agent enterprises because the larger the number of the agent enterprisesis, the
knowledge cooperation coefficient will be higher, the total gain of the platform innovation ecosystem’'s
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cooperative innovation will be larger, and the partners of the platform innovation ecosystem will be
more positive to take part in the cooperation. Besides, it isnot hard to find that along with the increase
of cost coefficient of the core enterprise and agent enterprises’ knowledge investment, the enthusiasm
of the partnersto take part in knowledge production will reduce.

Put Eg. 8 and 9 into Eq. 3 and we can get:

2.2

k’q o b ¥
V= 1- - k b -
;=< m- km X am)¥( bm, J - g W

Derivate™ and ™ from Eqg. 10, let the derivatives be equal to zero, and work out solutionsto the
simultaneous equations:

_a
" (11)
_b
M = 2k (12)
Because ™ T T KMy =1 g atb=1 e oo get:
1
"2 (13)

From Eg. 11 and 12, we can know the profit which the core enterprise and the agent enterprises can
get is positively correlated with the influencing weight of their investment on knowledge production
value. The larger the value that is generated from the knowledge production, the more profit they can

a 1
m M=+
be distributed. As for the core enterprise, the total distributed profit ratio is 2 2 whichis

more than half of the value that the knowledge production brings, because the core plays the role of
knowledge production manager and the role of knowledge investor and its position in the whole
platform innovation ecosystem is very important.

Put Eq. 11 and 12 into EQ. 8 and 9, and we can get the optimum knowledge investment effort are as
follows:

1+a

. (kg)Za*b®

" 2 (14)
> aj( 1+b)
e,* _(kgya’b
2 (15)

From Eq. 14 and 15, we can know the knowledge investment effort is closely related to the
influencing weight coefficient in the knowledge production function.
Put Eg. 11, 12, 13, 14 and 15 into Eg. 3, 4 and 5, we can get:

:( kq }1+a)a2ab2b ]

Ve g

4 (16)
( kq }1+a)b2b (1+b)
VAE
8 (17)
( kq )ﬁ\aZa( 1+a)b( 1+2b)
V, *=
8 (18)

The total profit of the core enterpriseis as follows:
_( kq}lJra)be( aZa +1+b )-
8 (19)

VB * +VC *
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From Eqg. 19 we can know that the larger the number of the agent enterprises that take part in the
platform innovation ecosystem is, the knowledge cooperation coefficient will be higher, and the total
profit of the core enterprise will be higher. Besides, to make the core enterprise to be positive to engage

. . . o V *+V.*> 0
in knowledge production and knowledge investment, the condition "8 ‘¢ , eg.

( kq}lJra)be( aZa +1+b )
g <
g must be satisfied. This means that only when the management cost of the

coreenterpriseislow to acertain degree the core enterprise will take part in the knowledge production
and knowledge investment.

As for the agent enterprises, only when the condition Va*>0 is satisfied, they will take part in

*
knowledge investment. In Function (19), since O<a,b< 1, the condition Va*>0 is satisfied. This

means it’s profitable for the agent enterprises to take part in knowledge investment and knowledge
sharing.

Conclusions

Supposing the core enterprise which plays both the role of the platform innovation ecosystem manager
and the role of knowledge investment in the cooperative product development, the essay studies the
profit distribution coefficient, knowledge investment effort and the profit from cooperative knowledge
production of the core enterprise and the agent enterprises. The conclusions are as follows:

a. The profit distributed to the core enterprise and the agent enterprises of the platform innovation
ecosystem is positively correlated with the impact weight of their knowledge investment on the
knowledge production value, i.e. the higher the impact weight is, the more profit they may gain. Asthe
same time, because of its leading position the core enterprise will get more than half of the total profit
of the whole platform innovation ecosystem.

b. Thelarger the number of the agent enterprisesin the platform innovation ecosystemis, the higher
level of knowledge investment the core enterprise will make, and the larger the core enterprise’ s total
gain will be. Therefore, as the knowledge manager of the whole platform innovation ecosystem, the
core enterprise should try its best to abstract more agent enterprises to join in the platform innovation
ecosystem.

c. Since the coordination degree of the core enterprise’ and the agent enterprises’ knowledge will
also influence the total gain of the core enterprise, the core enterprise shall choose those agent
enterprises which own high knowledge coordination degree as the members of the platform innovation
ecosystem
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