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Abstract

Cooperative innovation of heterogeneous population is more and more im-
portant in regional innovation ecosystem, and cross-border cooperation has
become one of the effective ways to break through the predicament of ecolog-
ical niche development. However, the existence of opportunistic behavior will
restrain the cooperation motivation among the main communities and
threaten the stability of the ecosystem population cooperation network. In
order to avoid possible speculation, participants tend to make commitments
beforehand. However, how can the commitment effectively avoid partner
speculation so as to improve cooperation performance? In this paper, we will
study the community game strategy of main body in innovation under multi-
variate uncertainty, and analyze the impact of commitment on collaborative
innovation action.
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1. Introduction

At present, with the power of the Internet, industrial production is gradually
shifted from centralized control to decentralized control, and the ecosystem col-
laborative innovation and network manufacturing emerge as a result. Taking
advantages of Internet platform’s cross time and space, without borders, and
promoting sharing characters, the main innovation communities realize integra-
tion of resources within and between enterprises, promote the manufacture of in-

novative products to achieve industrial cooperation, thus witnessing collaborative
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R & D, crowdsourcing design, supply chain collaboration, cloud manufacturing
and other cooperation game. On these bases, this article makes quantitative
modeling to cost risk, technical risk and commitment game strategies to investi-
gate the effect of uncertainty on the main body of innovation, pointing out that
the condition-dependent commitment is of positive effect in promoting invest-
ment and enhancing productivity.

In the regional innovation ecosystem, certain collaborative innovation eco-
logical network will be formed, and the innovation industry chain and value
chain alliance will be derived. Because of its complementary resources, cost
sharing, risk sharing and synergistic effects [1], technological innovation net-
work has gradually been adopted by more and more enterprises. According to
the main body of innovation, innovation network membership can be divided
into two categories: one is horizontal cooperation among homogeneous compet-
itors in the same industry; the other is cross industry heterogeneous vertical co-
operation. As Geroski [2] puts it, the latter is more common because it can avoid
fierce competition and market collusion. For example, the main body of regional
innovation community, TOYOTA automobile establishes a close vertical coop-
eration network [3] with the upstream. In fact, the innovation process in a
community formed by main body of innovation within the regional innovation
ecosystem is a process of long-term interest game, relationship management and
technology evolution. Although the starting point of cooperation is common in-
terests, the risks during innovation may change the original intention, thus one
party may take advantage and ignore the partner’s interests. In the process of
cooperation, there are the risks of uncertain market pricing and manufacturing
cost, as well as the risk of technological innovation. Facing the uncertainty of
cost and technology, what enterprises can do is to minimize their adverse effects
as much as possible. Therefore, it is very necessary to establish a stable and effec-
tive prior commitment. The commitment can be expressed in different forms,
such as written contracts or informal agreements.

In recent years, research on technology innovation, cooperation and uncer-
tainty in regional innovation ecosystem has emerged gradually both home and
abroad. First of all, in vertical cooperation, Harabi [4] analyzes the impact of Re-
gional Innovation Alliance on enterprise innovation. Handfield [5] and others
pointed out that industrial chain R & D is of great importance in reducing costs.
Chen Yuke [6] and his partners found that upstream participation in innovation
can not only improve the member’s profit within the alliance, but also is benefi-
cial to the downstream non-member enterprises. Second, new progresses have
also been made in the study of uncertainty in innovation. For example, Dixit [7]
analyzed the impact of uncertainty on business investment, pointing out that the
greater the uncertainty of investment, the smaller the willingness to invest, while
Helm and Kloyer [8] have targeted analysis on the transaction risk in upstream
and downstream R & D cooperation. Sun Caihong, Yu Hui and others [9] stu-

died the existence and evolution of opportunism. Brander and Spencer [10] began
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to focus on commitment rather early, and they used definite function rela-
tionship to analyze commitment of horizontal joint R & D. Banerjee and Lin [11]
studied the impact of constant price commitments on R & D activities. Sun
Guoyan [12] and his partners believe that if manufacturers keep the price flexi-
ble and promised price, Internet plus integrated enterprises will invest more in
innovation and have higher sales expectation. While Feng Hua [13] and col-
leagues did enterprise cooperation research, pointing out that if the manufac-
turer implements transfer pricing commitment strategy, it can make Internet
plus integrated enterprises invest more in innovation.

Gilbert, Cvsa (2003) [14] and Kim, Netessine (2013) [15] have studied the
topic. But up to now, there is still little research on the commitment game in in-
novation.

R & D innovation cooperation is a long-term process, although the starting
point of cooperation is good, but the market is changing rapidly, and the process
of cooperation is susceptible to various factors. With the development of inno-
vation chain and industry chain, R & D cycle will be lengthened accordingly, and
its uncertainty will also be enlarged. In recent years, research on innovation, al-
though there are a lot of uncertainty, but the studies on the innovation of com-
munity cooperation of the regional innovation ecosystem are still insufficient;
especially in the innovation alliance of uncertainty, the existing research results
in qualitative, quantitative research is rare, or just for an uncertainty study.

Then, in the face of these uncertain uncertainties, how can we make decisions
to ensure the effectiveness of cooperation and safeguard our own interests? This
is the focus of this study. Therefore, this study will be the most frequently en-
countered innovation alliance Regional Innovation Ecosystem in the technical
and cost uncertainty quantification study, multivariate decision problems under

uncertainty, innovation chain and industrial chain alliance.

2. The Three-Stage Game Model of Cooperation Innovation

This paper studies the R & D cooperation between a manufacturer and an Inter-
net plus integrated enterprise. The manufacturer supply new key components to
the Internet plus integrated enterprise, and the enterprise will process the com-
ponents into products and marketing them. For the sake of generality, we as-
sume that a component corresponds to a new product.

The joint innovation of enterprises and the production and marketing activi-
ties after are divided into three stages: the commitment stage of cooperation, the
stage of collaborative innovation, and the stage of manufacturing and marketing.
The evolution of each stage is shown in Figure 1, where the virtual arrow indi-
cates that the information associated with uncertainty is observed.

The commitment stage, integrated enterprises and manufacturers jointly de-
velop cooperation agreement, determine their investment in innovation, and
make commitment on the price of components and the production scale of inte-

grated enterprises (can be controlled by the new product pricing). This is also
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Figure 1. Cooperation Innovation Evolution Diagram of Innovation Community.

the basis for R & D cooperation. The stage of innovation is the period of innova-
tion investment by enterprises. Inputs can either be tangible or intangible. Fi-
nally, it is production and marketing stage. This paper discusses two situations
to analyze the compliance and speculation of an enterprise: (1) If there is no
prior commitment, the manufacturer can determine the price according to the
observed information later; and the Internet plus integrated enterprise may also
determine the production decision post the information. (2) If there are credible
commitment, manufacturers and the integrated enterprises arrange their pro-
duction and marketing according to the original commitment. After determin-
ing production and marketing strategies, the two sides begin producing, supply-
ing and marketing new products.

Collaborative R & D based on innovation community shows high uncertainty,
and the risk caused by uncertainty is an unavoidable problem in decision-making
and management process. This article will discuss the impact of uncertainty of
costs and technological innovation capability on collaborative R & D. As the
process of R & D is often related to the replacement and improvement of raw
materials, which directly affect the costs of components, this article only consid-
er that the cost of components is random. Assume that the unit costs of the
component and the new product are 7 and c respectively, 77 asthe random
functions on a given interval, and the expectations and variances are En =y,
Dy =o7.

In this paper, Cobb Douglas Production Function is used to describe the
synergy of cross-industry resources complementary. Innovation output is
affected by three factors, the upstream innovation level x, the downstream
innovation level y and the joint innovation capability € used to characterize
technological uncertainty. Suppose that the level of output which is used to
measure the size of the potential demand for a new product after the success of
innovation is | =6Xy, € is a random variable on a given interval, and
E6O=u,, DO=0.. And assume that the Internet plus integrated enterprise and
the manufacturer’s innovation input respectively are R, =R, (x) , and

Ry =R, (y) in the process of cooperation, given that R, (X) =x“, Ry (y) =y,
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while @ >0, >0 are the elasticity coefficient of the capital output of xand y
In order to make the optimal portfolio in cooperative R & D, we need to ensure
that the cooperation profit is a concave function about xand y; so it is necessary
to meet the requirements that 1/a+1/8 <1. For easier analysis, assume that
a=4, f=4, or R, (X) =x*, R, (y) =y* and the demand function of the
new product is

d=0xy—Ap (1)

In the function, 4 isa non negative parameter, which represents the ratio of

demand in accordance with the price.

2.1. Action without Commitment

Non-commitment means the two sides only reached a consensus on cooperation
matters and did not specify the orders and prices in the early stage of coopera-
tion. Here the analysis starts from the third stage, using backward induction.
The third stage, which is marketing of new product. Given decision
X, Y,W, p, as well as observed 77 and €. Among them, w is the price of the
new component after innovation, p is the price of the new product. The profit of

the Internet plus integrated enterprise and the manufacturer are respectively
74 (% y,w, p[,0)=(p-w-c)d - y",
7, (%Y, W7,0)=(w—-rn)d - x*.

At this stage, Internet plus integrated enterprises control the scale of produc-
tion through adjusting pricing of new product and maximize profit. The optimal
pricing for the integrated enterprise is
_Oxy w+c
2 2

P (xywim.0)

According to Formula (1), d” (x, y|m, 9) =Oxy—Ap" (x, y. W7, 9) )

The second stage: because the Internet plus integrated enterprise is responsi-
ble for marketing new products, so they have more and more accurate assess-
ment to the demand for new products. For simplicity, assume that the enter-
prise’s private information is public knowledge. Then, the manufacturer’s ex-
pected benefit is

7, (% y.wn)=E, [;zu (%, y, w7, 6’)] = %(W—?])(szy —Aw-Ac)-x*.

E,[~] equals to mathematical expectation to & from . Given that
C=n+c, p=0xy—AC/A, C=E (C)=m+c, 7,=E,(p)=mxy—-AC/A,
¢7=E,,(Ea(¢))=#zxy—/1c_/ﬁ-

om, (X, y,w|n7)

From =0 we can know that W*(X, y|77) = 77+%. Thus, the

price and demand of the new product are

* * n . ﬂ,_
p (X,y,W|n,9)=C+%+% and d (X,y|77,¢9)=/1—2¢_%‘

DOI: 10.4236/ajibm.2017.79076

1083 American Journal of Industrial and Business Management


https://doi.org/10.4236/ajibm.2017.79076

L. Lei, S. Wei

So, at stage two, the expected profits of the enterprises and the manufacturer

are respectively:

I, (X, y|77) =E, [(W* —n)d* _x4] - 18@2 X,
O T R

The first stage, both sides invest in the innovation. Because neither side can
accurately predict component costs 77 and joint innovation capability @ at
this stage, profit of the manufacture and the enterprise can be shown as expecta-
tions:

—2

A Ao?
ﬁu(x,y):En[ﬂu(x,yM)J: g + 121 —x4,

2,2,,2 —2 2
o, Xy Ap® Aoy,
7y (X, y)=E, | 74 (X, =2 + + -
o ()=, [ 7 (xyln) == 25 e T
At this point, both sides form a simultaneous action game, marked as
max 7, (X, ),

max 74 (X, y).
y

Namely, the necessary conditions for the first order existence of equilibrium

1wy QY 4y

41 4

e oyx?  pu2yx? — u, ACx
2 + Hy Hy _4y* =0,
22 81

Theorem 1 When g, +4470; —5121% >0, there was a unique and only in-
vestment equilibrium under the equilibrium state without commitment and co-
operation (x*, y*).

The proof of Theorem 1 is in Appendix, and the remainder theorem is the
same. Theorem 1 shows that when the mean or variance of the joint innovation
process of @ is greater, the possibility of the equilibrium state of the coopera-
tion is greater. If the mean and variance of the joint innovation level are rela-
tively small, like g, — 0,05 — 0, such cooperation will be difficult to achieve a
balanced state. If in the preparation of stage of the cooperation, the two sides
observed s, — 0,02 — 0, also said the enterprise observed joint cross industry
cannot bring the breakthrough on the technology, so the cooperation may not be
carried out, there is no sense of cooperation and innovation.

The profit of manufacturer and Internet plus integrated enterprise equili-

brium are respectively

. ,
nu(x*,y*):%(a*—5)+%,

o AP = (YY) 02
ﬂ'd(x Y )25((0 _C)+8—l+1_61l
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2.2. Main Action under the Commitments

As the innovation cycle is generally longer and of high uncertainty, the cost of a
fixed price commitment is high and the risks great, and the flexibility of innova-
tion chain management is reduced. Therefore, this paper proposes the concept
of condition-dependent commitment, that is, the commitment of production
and marketing stage depends on the state of innovation stage.

At the beginning of cooperation, the two sides give promise to investment in
innovation, while the manufacturer offers price of components to the Internet
plus integrated enterprise and the enterprise promises order to manufacturer.
Due to the rapidly changing market environment, the cost of the components
and the demand for new products in the early stage can not be accurately pre-
dicted, and unconditional commitment could not reduce the impact of uncer-
tainty on cooperation and avoid speculation, so condition-dependent commit-
ment mechanism should be considered. It means the both sides first determine
innovation investment, on which component price depends, and the production
scale of the Internet plus integrated enterprise depends on the upstream price
and the innovation investment.

For the two parties cannot observe the following information at the commit-
ment stage, they will have price negotiations. As a result of the influence of the
decision state, the quantity of the order d is mainly dependent on X,Yy,W,

namely
d(x y,w)=arg mgx{E,] [Eo [ 74 (% y.w, p|7, 9)]}} :
While
W(x,y)=arg max { E, [Eo |:7Z'u (% y,w, p|7, 9)]]}

Therefore, the manufacturer’s promised price W(X,y)=¢/2+ 4, the Inter-
net plus integrated enterprise’s commitment order d (X, y):/I(B/4, and the
equilibrium state of innovation investment is guaranteed by the following theo-
rems.

Theorem 2 When 16421 < 7 <32\24, the technological innovation co-
operation under the condition-dependent commitment would have investment
equilibrium (X, ¥, W,Jd:) and meet the requirement of
Ky = u,AC (,u22—16 2

Mark @ =16\/§ﬁC_/(,u22 ~16v22) , then #,(X.5')=24" (¢ -C)/16 ,
74 ()?*, )7*) =19 ((ﬁ* —C)/32 . Compare theorem 1 and 2, you can see that the

condition of reaching equilibrium state with commitment eliminates the influ-

ence of innovation level fluctuation, that is to say, commitment reduces the in-
fluence of technological innovation uncertainty. The following is further discus-
sion.

Theorem 3 Condition-dependent commitment can help manufacturers in-
crease their innovation inputs X <X .

Theorem 4 The promotion of condition-dependent commitment to the man-
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ufacturer is bigger than to the Internet plus integrated enterprises in innovation
investment, namely X'/x" > §"/y".

The manufacturer, which belongs to the first decision makers in the regional
innovation ecosystem, is the direct beneficiary of innovation cooperation for
commitment to price and order obviously reduced risks in marketing stage. First
of all, the new technology will eventually be used in the new product, and coop-
eration with the Internet plus integrated enterprise makes manufacturer more
clear about demand to components, so manufacturers can communicate with
the Internet plus integrated enterprise timely and effectively; secondly, order
commitment of component from Internet plus integrated enterprise can also
eliminate the manufacturer’s pressure on production and sales. Therefore, a
reasonable condition-dependent commitment will stimulate the innovation in-
vestment of the manufacturer. As for the downstream Internet plus integrated
enterprise, on the one hand, in order to profit after the manufacturer, they are
more likely to post speculation. The commitment reduced the influence of un-
certainty, and eliminated speculative motive to some extent. On the other hand,
though the commitment promotes production and marketing of new products,
but the marketing risk is not eliminated all together. So the stimulation from R
& D cooperation to the Internet plus integrated enterprise on innovation in-
vestment is lower than to the manufacturer. Although the upstream commit-
ment reduce the risk of speculative partners to a certain extent, the innovation
investment of the Internet plus integration enterprise are more subject to the
downstream market demand and new technology changes. Therefore, although
the numerical experiments show that most commitments promote the innova-
tion input of the Internet plus integration enterprise, it is not a necessary result.
This paper theoretically confirms the importance of manufacturers’ participa-
tion in collaborative innovation, especially the significant promotion of com-
mitment on manufacturers’ innovation investment.

According to the expression (2), the first part of the upstream and down-
stream profit expression is independent of the variance of the random variable.
Therefore, this paper divides the profit without commitment into two parts: one
is the average profit which is non speculative profit unrelated to the variance, the
other is speculative opportunity profit, related to the fluctuation of random va-
riables. With a commitment, there is no opportunity profit for the speculations
of both sides are avoided. If the opportunity profit is not taken into account, the
profits of both sides are greater than the average profits without commitment
(see the following theorem). But if opportunity profit brought by uncertainty of
technology and cost is larger, there may be the case that overall profit of enter-
prises without commitment is higher than that with one. It won’t be the optimal
decision for Internet plus integrated enterprises and manufacturers to follow the
commitment. This can be concluded to the following theorem.

Theorem 5 Condition-dependent commitment can increase the profits of

non-speculative behavior of members in an alliance.

DOI: 10.4236/ajibm.2017.79076

1086 American Journal of Industrial and Business Management


https://doi.org/10.4236/ajibm.2017.79076

L. Lei, S. Wei

3. Numerical Analysis

In order to understand the above models and conclusions, the corresponding
numerical experimental results and the analysis process are listed here. Give pa-
rameter [A,¢]=[0.05,0.8]. In view of the actual limitations, the decision needs
to meet following requirements: 1) d>0 and p>C; 2) x,,7,20. Condi-
tion (1) is to ensure that the demand for new product is not negative, and the
marginal profit of the new product is above 0. For it is a market for new product,
assume that there is no alternative product on the market. Therefore, the pur-
chase of such products from the market is not considered, that is, the case
d <0 isnot included. Condition 2) is to ensure that the profit of the enterprises
is positive. This condition mainly discusses the impact of cost changes on inno-
vation inputs and profits of both sides.

1) Whether condition-dependent commitment or not, the upstream and
downstream innovation inputs increase with the growth of production costs.
Low cost strategy is the key to win a place in a competitive market. Especially,
when the production costs are too high, enterprises will be more willing to re-
duce costs. If they quantify this intention as innovation investment, we can see
that the innovation investment will increase with the growth of production cost.

2) When the mean value and standard deviation are certain, the innovation
investment with commitment is higher than that without commitment. This di-
agram also illustrates that condition-dependent commitment promotes in-
creased innovation inputs from both partners. And with the increase of the cost
mean 4, there is a growing gap between the commitment investment and the
investment without.

3) When there is a condition-dependent commitment, the proportion of in-

vestment in cooperative R & D is larger than that without commitment. This is

y

stimulation to upstream innovation input is more effective.

N o\
. . . X X )
also consistent with the condition (—*J < [TJ shown in Theorem 4, and the

Suppose that the manufacturer’s production cost is certain, the change of col-
laborative innovation effect is related to the mean and variance of joint innova-
tion capability. First, the influence of uncertainty. We can see from Figure 2: (1)
For any given o,, the output is higher when commitment is given than without.
This is due to the condition-dependent commitment, which reduces the risks
associated with the uncertainty of joint technological innovation, thus
XY > 1,XY ; (2) when variance o, =0, the technical uncertainty which is sim-
ilar to the joint innovation, is eliminated. At this point, xy in the two situations
are equal. Moreover, when o, increases gradually, the risks of non-commitment
grows, and the output decreases. As a result, as the standard deviation increases,
output gab between condition-dependent commitment and non-commitment is
also enlarging.

We can see from Figure 3, the effect of collaborative innovation varies with

the mean cost of manufacturer when there is condition-dependent commitment
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Figure 3. Relation of xywith .

and no commitment. When the joint innovation capability is certain, commit-
ment or not, xyincreases with the growth of 4. At the same time, the upstream
and downstream innovation inputs are greater than those without commitment
commitments, so the xy with commitment is greater than that without, which
means that the output level of condition-dependent commitment is greater too.

We can see from Figure 4, the relationship between xy and p,. When joint
innovation capability is certain, xy with commitment is greater than without, the
same with the output. Moreover, if the joint innovation capability of a coalition
is stronger, the corresponding innovation investment equilibrium will be less,
and the two will be inversely related.

Figure 5 and Figure 6 show upstream and downstream profit with changes of

44 and o, when there is of or no condition-dependent commitment. As can
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be seen from the diagram, there are three kinds of changes in profits when there
is a commitment and no commitment. For manufacturers, for example, if there
is an indifferent curve o, —y, 14 =k, between commitment and non commit-
ment profit y,,x, isa constantand y,,x, >0 its value depends on the para-
meter values in the experiment. Although the pr;)ﬁts are the same with or with-
out commitment, the enterprises will choose to keep their promises for honesty
and risk’s sake. Profits are higher when o, —y, 14 <k, with commitment. Ob-
viously, the manufacturer will abide by the promise. But when the cost fluctua-
tion is large enough to meet o, —y, 14 > K, , the great opportunity profit brought
by non-commitment will exceed the profit without commitment. As a result,
manufacturers are more willing to choose non-commitment circumstances.

In Figure 6 there is change of profit for Internet plus integrated enterprise
with and without commitment. Similarly, whether the Internet plus integrated
enterprises will choose to keep the commitment depends on its profit. Figure 7
shows the indifferent curves for the upstream and downstream profit in the two
circumstances. Take the manufacturer for example, in the lower right of the line
O, — ¥ty = K, » the firm will choose commitment cooperation; if the profit is on
the upper left, the enterprise may break the commitment for interest. A com-
prehensive analysis of the indifferent curve of upstream and downstream profits
will clearly show whether Internet plus integrated enterprise and manufacturers
chooses speculation or not during cooperation, and if there is speculation, which
party committed it.

We can see from Figure 7, when in Carea, both the manufacturer and the In-
ternet plus integrated enterprise have speculation motivation, and the integrated
enterprise is even more inclined to non-commitment cooperation. It is also in
accordance with the decision-making order in practical cooperation. The inte-
grated enterprise is the subsequent decision-maker, when they find that manu-
facturer choose speculation, they will not continue to comply with the commit-
ment. In order to ensure their own interests, the integrated enterprise will adjust

strategy for maximal interests. And, both parties will benefit from not following

ol

0 sl O1=YuM1=Ky

0.6 O17YdH1=Ka

1 1 1 !

0.5 1.0 1.5 2.0 2.5 3.0

el

Figure 7. Indifferent Curves for Upstream and Downstream
Profit.
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the commitment, and the overall interests of the supply chain will also increase.
When the Internet plus integrated enterprise do not have speculative motive,
manufacturer often will keep the commitment as shown in the B region. But if
cooperation falls in region A, the manufacturer will benefit more from commit-
ment cooperation, while the Internet plus integrated enterprise is possible to
speculation, and the cooperation will be unstable. If the Internet plus integrated

enterprise do not keep the promise, the manufacturer’s profit will be damaged.

4. Conclusions

Taking regional innovation ecosystem as the background, the Internet plus inte-
grated enterprise and manufacturer collaborative innovation as an example, the
article systematically analyzes commitment cooperation and competitive strate-
gy of joint innovation of enterprises when cost and technology are not certain.
This paper focuses on the impact of cost uncertainty on technological innova-
tion ecological networks, and proposes the concept of condition-dependent
commitment. The study finds that the condition-dependent commitment me-
chanism is beneficial to promote the innovation input from both sides, and in-
crease the output of cooperative innovation and the interests of both partners.

Although to some extents, commitment can guarantee a long-term and stable
cooperation, there is still possible speculation. In order to avoid damage to part-
ner’s interests by the other’s speculation, and to ensure the credibility of the
commitment, effective punishment mechanism should also be included in the
commitment. Further discussions are needed in terms of how to set punishment
conditions and penalties, and how to compare the effects of different punish-
ment mechanisms under a given mechanism.

In this study, we study the impact of multiple uncertainties on Collaborative
Innovation in the context of regional innovation ecosystem. It is found that col-
laborative innovation can make full use of the competitive advantages of hetero-
geneous industries, and make full and rational use of resources to coordinate the
development of new products. But in the condition of multiple uncertainties,
investment equilibrium strategy researches collaborative innovation chain and
industrial chain affect the equilibrium conditions of the investment portfolio by
demand ratio pricing changes and technological uncertainty.

Finally, it is worth pointing out that there are many uncertainties in the
process of collaborative innovation, which only considers the uncertainty of
technological risk and cost risk. A series of problems, such as the impact of other
uncertainties on innovation cooperation, and the existence of speculative beha-

vior and their impact on partners, remain to be discussed.

Acknowledgements

The work was supported by the soft science research project of Sichuan science
and Technology Department (No. 2016ZR0119).

DOI: 10.4236/ajibm.2017.79076

1091 American Journal of Industrial and Business Management


https://doi.org/10.4236/ajibm.2017.79076

L. Lei, S. Wei

References

(1]

(2]

(3]

(4]

(6]

(8]

(9]

(10]

(11]

Veugelers, R. (1998) Collaboration in R & D: An Assessment of Theoretical and
Empirical Findings. De Economist, 146, 419-443.
https://doi.org/10.1023/A:1003243727470

Geroski, P.A. (1995) Markets for Technology: Knowledge, Innovation and Appro-
priability. In: Stoneman, P., Ed., Handbook of the Economics of Innovation and
Technological Change, Blackwell Publishers, Oxford, 90-131.

Jeffrey, K.R. and Thomas, Y.C. (2004) Building Deep Supplier Relationships. Har-
vard Business Review, 12, 104-114.

Harabi, N. (1998) Innovation through Vertical Relations between Firms, Suppliers
and Customers: A Study of German Firms. Industry Innovation, 5, 157-179.
https://doi.org/10.1080/13662719800000009

Handfield, R.B., Ragatz, G.L., Petersen, K.J. and Monczka, R.M. (1999) Involving
Suppliers in New Product Development. California Management Review;, 42, 59-82.
https://doi.org/10.2307/41166019

Chen, Y.K., Meng, W.D. and Zou, Y. (2010) Alliance Strategy of Vertical Coopera-
tive Innovation Enterprises under Competitive Conditions. System Engineering
Theory and Practice, 30, 857-864.

Dixit, A.K. and Pindyck, R.S. (1994) Investment under Uncertainty. Princeton Uni-
versity Press, Princeton.

Helm, R. and Kloyer, M. (2004) Controlling Contractual Exchange Risks in R & D
Inter-Firm Cooperation: An Empirical Study. Research Policy, 33, 1103-1122.
https://doi.org/10.1016/j.respol.2004.05.003

Sun, C.H., Yu, H. and Qj, J.G. (2010) Opportunism Behavior of Resource Input in
Enterprise Cooperation R & D. System Engineering Theory and Practice, 30,
447-455.

Brander, J.A. and Spencer, B.J. (1983) Strategic Commitment with R & D: The
Symmetric Case. Bell Journal of Economics, 14, 225-235.
https://doi.org/10.2307/3003549

Banerjee, S. and Lin, P. (2003) Downstream R & D, Raising Rivals’ Costs, and Input
Price Contracts. International Journal of Industrial Organization, 21, 79-96.
https://doi.org/10.1016/S0167-7187(02)00010-3

Sun, G.Y. and Han, J.J. (2007) The manufacturer price strategystatistics and deci-
sion Internet plus incentive integrated enterprise R&D. Statistics & Decision, 8,
150-153.

Feng, H., Ma, S.H. and Cui, Y.F. (2006) Study on the Interaction between Strategic
Transfer Pricing, Commitment Strategy and Downstream Innovation. China Man-
agement Science, 14, 61-68.

Gilbert, S.M. and Viswanath, C. (2003) Strategic Commitment to Price Stimulates
Downstream Innovation in a Supply Chain. European Journal of Operational Re-
search, 150, 617-639.

Kim, S.-H. and Netessine, S. (2013) Collaborative Cost Reduction and Component
Procurement under Information Asymmetry. Management Science, 59, 189-206.
https://doi.org/10.1287/mnsc.1120.1573

DOI: 10.4236/ajibm.2017.79076

1092 American Journal of Industrial and Business Management


https://doi.org/10.4236/ajibm.2017.79076
https://doi.org/10.1023/A:1003243727470
https://doi.org/10.1080/13662719800000009
https://doi.org/10.2307/41166019
https://doi.org/10.1016/j.respol.2004.05.003
https://doi.org/10.2307/3003549
https://doi.org/10.1016/S0167-7187(02)00010-3
https://doi.org/10.1287/mnsc.1120.1573

L. Lei, S. Wei

Appendix
Theorem 1: by
O, (%Y) _ %y° _ CY 0

ox 42 4
07y (%) _apyx* | p3yx° — 1 ACx _ay?
oy 22 81 '
So,
X\ \Joi +12827 — o
vy 81 ’
So there,

—\2 —
(%9 = AC) g1, +4( %y = AC) o3 pyxy =51227 (xy )’
If x is regarded as an unknown, the upper formula can be solved:

_ (4 +207 )£ /405 +512°

Xy =AC
Y aie? 5102
(luzz + 2022)—«/40'; +51247
wy +4uio? —512)7

But generally speaking, for new technology products, their demand is usually

But, while X'y = ACp, ,80 Xy —AC<0.

not negative, Therefore d >0. Generally the price of new products p>C.

Therefore, z,Xy— AC >0.
_ (yzz + 2022)+ 4o, +5124°

x'y" isunique, X'y =AC
Y e XY e 4207 51222

*

Similarly available, X Also unique, Therefore, while
y

*

X'y >0,u +4ulc; ~5124* >0, 0only X,y . And:

. Xy -AC
v A

l

The manufacturer and Internet plus integrated enterprise profit respectively.

. )
7, (x*,y*):/ll—gg(a*—(f)+ /1;1 :

. P [ = 1¢8% i z
7Z'd(X Y )Z%((ﬂ —C)+%+i§1

Theorem 2: The proved that the commitment when manufacturers and In-

ternet plus integrated enterprise profit respectively.

- 19°

Ty (x,y)= fé -y,
—2

ﬁu(x,y):ig -x"
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The first necessary condition for the existence of equilibrium is:

o7, (xy) 2uY(uxy-AC)

= —4x% =0,

OX 81
07ty (%, Y) _ Zﬂzx(,uzxy_;té) _ay* =0
OX 164 '

~*\4
So, [X—j :%, 1624 < i <3242 , have only %, ¥, and:

§ot #:AC
82\ 12 —16324°

Therefore, when joint innovation capability meets the conditions
1624 < < 324/24 , under the condition dependent commitment, the popu-
lation cooperative innovation can reach a equilibrium state.

%

Theorem3: Proof: Just know X'y <X'§ establish, can launch (x*)4 < (x )4
is effective.

First prove, Xy <X§ .

I (y§+2o—§)+,/4a§+51212< 1,AC

(3)
2+ 4ulo? —5120° 12 —16+24
To prove that the formula is established, it is only proof:
(1 +207 )+ 203 +16324 12
2 4 2 2 2 < 2 (4)
1 +4plc? —5122 12 —16+22
Similarly, if inequality (4) is to be proved, need proof
51227 +16+/2212 16v24
1+—; o) > <1+ > (5)
1+ 44207 —512 1216422
Approximate proof inequality
2 +16v24 1
H (6)

<
s +4plc? —5122% 12 ~16420

Obviously, 0< 44207, inequality(6) establish. By analogy, inequality (1) Si-
milarly founded. Therefore X'y <X ¥ is effective.
Also due,

4 XY (ﬂzX*y* _26) 4 Xy (/sz(*y* _16)
(X ) - 161 ’ (X )
Because s,y >2AC , in this interval, both (x* )4 and ()?* )4 are incre-
mented in this interval are increasing.

Therefore X'y <X'§ ,so (x* )4 < (f(* )4.
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Theorem 4 proved by Theorem 1 and theorem 2

(X* jz  Jo! +1282% — o7 (x j“ 2

y 81

N VAN S

So: (X—*J <[éj , X—*>y—*, proved completed.
y y Xy

Theorem 5 Prove: First, consider the opportunity profit when cooperating

—

Profit for non speculative parts, @ ((Z* —C_I) >0 and @ ((Z)* —C_J) >0, order
f(xy)=(2xy = AC)(1,xy=24C), 50 f(xy)>0=> pi,xy > 24C .

If order t=xy, so t=Xy and t=X79§ , uxy> 2.C is effective. If
t>24C, / iy, f'(t)>0,asthe Xy increases, the function f isincremented.
By theorem3, X'y <X'§", therefore, state dependent commitments increase

the profits of both partners.
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