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Abstract: Conflict is the key factor to affect investment and benefits of the industiynologies and innovation strategic alliance.

This paper constructs an investment decision model of industry teapnaioovation strategic alliance by discussing the influence
of the conflict on the alliance generic technology investment and the ingbasember benefits. The results suggest that maximize
revenue optimization of alliance generic technology investment and nreroée be realized through a investment portfolio of alliance
members. Moderate conflict would promote alliance innovation perfocmaffectively.
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1 Introduction state when a sudden shift happens(Chen Guangzhi,2002)
[5]. The evolution of conflict is a dynamic process(Greer
Industrial Technologies and Innovation Strategic Allieanc L. L. et al., 2008) §]. In this process, the evolution of
(ITISA) is based on the contractual relationship, aimed atconflict is a time series of events(T homas K. W.,1992)
breakthrough in industrial generic technology and/or[7]. ITISA is the process of producing new technology
establishing industrial standard. It emphasizes onand knowledge. There will be all kinds of contradictions
co-contribution, benefit and risk sharing, large scalein the process of knowledge integration and transfer(Wall
commercial application of technological achievementsJ. et al.,1995)§]. These contradictions are perceived due
and long term stable cooperation between collaborativeo the differences or irreconcilable between the members,
agents(Li Xinnan,2007,2009, Li Xueyong, 201Q)7, 3]. causing a series of conflicts(Wall J. et al.,199) [n the
Since 2007, ITISAs were developed rapidly in China, andprocess of a series of conflicts, ITISAs investment
more than one thousand ITISAs had been formed by thealecisions will change according to the conflict. ITISA
end of 2012. ITISA could promote knowledge innovation conflict degree will directly affect the investment
and enhance innovation performance. However, there arenthusiasm and effectiveness of the alliance participants
many instabilities which could stifle creativity, produce Accurately grasp of conflict degrees influence on ITISA
compliance, encourage free behavior and generatperformance will be conducive to league managers to
conflictfJehn K A, Mannix E A,2001)4]. From the  make rational management decisions. This paper analyzes
structure, ITISA is an arrangement of severalthe portfolio decisions of members through constructing
interest-group. There will be some conflict and ITISA portfolio optimization model considering conflict,
contradiction between memberships. by discussing the influence of ITISA conflict degree on
Conflict is a phase transition behavior of managementalliance generic technology investment and benefits.
system. Any phase transition mutation is not out of thin
air, but is in the long-term creep, through the process of
the ebb and flow, turbulence, instability, reaches a ctitica
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2 Research review of portfolio model of decision-making of ITISA will be adjusted according to
cooperation degree of conflict. Similarly, investment combination can
also be changed. This paper use Plant Growth Simulation

Aspremont C., Jacquemin A.(1988) set up & two-Stagéy|qorithm to establish a two phase ITISA portfolio model
game model to study R&D strategy, concluded that when

the R&D spillover effect was big enough, cooperative of the conflict constraints.
R&D could achieve faster technology progress than
competitive R&D P]. Then some economists expanded
this model from different angles. De Bondt R., Veugelers
R. (1991) compared different R&D investment strategy

3.1 ITISA Portfolio Decision regarding Conflict

In the process of alliance investment decisions, union

existed overflow, discussed the choice of developmeng e yrise's decision-making process can draw lessons
strategy under different environmerit(. Suzumura K. rom Goyal S. et al. (2003) 18. Assume

(1992) expanded the model to two or more companiesy _ (7 ni(n > 2)is a set of enterprises on the market.
maked more general hypothesis in the products demang,q e -

function and .COSt function 1[]. .ChOi ‘] P. (:!'993) R&D investment in . Independent R&D investmenixjs
analyzed the impact of uncertainty of innovation and Suppose there are conflict between members gof

marginal diminishing on development of earnings in the) [0,1] is the conflict level. The conflict of the alliance
model [12]. Amir R. and Wooders J. (1999) abandoned y,4 exirusion effect with generic technology investment.
the random spillover hypothesis and described the proceq&g is degree of extrusiorkxg will be totally Used to its

of ovclengow with a binomial dlistribut!on, conc(:jluded that 5y independent R&D investment. Under the conflict, the
joint laboratory innovation always increased consumefinyesiment of union members in ITISA will Ha—k)q.

welfare [L3]. In the 21th century, many scholars, such astpe jngependent R&D investment of union members will
Bala V., Goyal S. (2000)14], Kranton E, Minehart, bex“Jrk)%_

D.F.(2001) 19, Goyal S., Moraga-Gonzalez J.(2001) ~ pqqction function of R&D investment is determined
[16], Goyal S., Joshi S.(2003)f], focused on the R&D by f(R), f'(R) > 0;f”(R) < 0, R is the effective R&D
netwc|>rk and its |?fluence on corporatel R&D activities. joestment of the enterprise. That is, if other enterprises
Goyal S., Konovalov A., Moraga-Gonzalez J.(2008][ d{jo nor invest R&D, in order to achieve the same cost

established ~a strategical game model integrateqeyction, it must be invest independently. Independent
independent R&D, analysis the enterprise investmeniz e investment returns of enterprises:

decision in mixed development mode. In this model the

R&D activities of the enterprise could be divided into two fii (X) = (i +kxg) (1)

parts, independent R&D and cooperative R&D.

Cooperative project was mainly composed of one-to-one  In ITISA, cooperative R&D investment returns of

collaboration between enterprises alliance. The number ognterprisa Is:

the alliance was not sure. Technical innovation activities

were carried out through independent R&D of enterprises fig (X) = f

and cooperative R&D networks. Uncertainty of the 9

number of enterprises in collaborative network was the

general characteristics of enterprises to carry out the Total loss of production cost obtained by carrying out

cooperative R&D activities. There are R&D investment technology development activities of enterpriise

repeated game under the condition, so as to make the

development benefits maximization(Zeng Deming, Zhou f(x) = f (
(X)) =

ared € {1,2,...n} alliance member imy. xq is the

)3 (1—k)xig> (2

i€g

Qing, 2005 L9], Zhou Qing, Zeng Deming, 20080,
Mao Chongfeng, Li Tong, Zhou Qing, 20121]). But the
existing research model didnt analyze alliance portfolio  So per unit cost of production of enterprisis:
decisions in the perspective of indeterminacy B

environment, and never analyzed the influence of ci(g,x) =c— fi(x) (4)
cooperation conflict to income uncertainty. Based on  _. _ . .
researches, this paper studied alliance members c is per unit cost of production of enterprisédefore

cooperative R&D investment decisions under conflict ©€chnology development. . .
environment based on Plant Growth Simulation COnsider costci(g,x), enterprise choose a certain

Algorithm to discuss ITISA optimal investment returns output qi(g,x) to participate in product market Cqurnot
under different levels of conflict. competition. Assume that product demand inverse

function of enterprisd is in symmetric linear form in
symmetrical ITISA(Similar to the mesh type of alliance,

Z (1k)xig> + f (i +kxg) (3)

i<y

3 ITISA Portfolio Models regarding Conflict Ievery enterprise invest in R&D in the same way in the
eague), so:

In ITISA, conflict is inevitable. Conflict between members gue)

shows continuity. Under the action of conflict, investment p=a—(1+Ae—¢€)gi(g,x) (5)
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=

p is equilibrium pricegi(g,x) is equilibrium quantity,
a is the intercept of demand functios. is the product
substitution coefficienté € [0, 1]). In the similar products

3.2 Plant Growth Simulation Algorithm
Optimized Analysis of Alliance portfolio

market which supply exceeds demand, equilibriumTo solve bi-level programming problem above, it use

quantity of enterprisé ( Bala V., Goyal S., 200014,
Kranton E, Minehart D. F., 2001 1p], Goyal S.,
Konovalov A., Goyal S., Joshi S., 200317,
Moraga-Gonzalez J., 20039, etc) is:

~ (2—¢gla—[(n—A —1)e+2ci(g,X)
(ne—e+2)(2—¢)

ai(9,x) (6)

Cournot benefit is:

(7)

In investment decision-making of ITISA, alliance
members will face a double decisions.

7(9,X) = [0 (9,X)]% — Xig — Xi

and promote the competitiveness of the

bi-level programming problem. In the

generic technology will be the first level of goal

programming. The second level of the goal should be th

individual utility maximization, so build portfolio
optimization model of ITISA considering conflict.

maxT =5 [(1—K)Xig+ o(xi +kxg)]

Xig icg
St X +Xg < 6
0<xi<(1-p)6
Xig is solution of the following question  (8)
maxrz (g, X)

S.t.pB <xg<6

f'(x) <0

p is proportion of R&D investment agreementiato
join the alliance, 8 is the total amount of R&D
investmenty = x;j + Xg. 0 is the diffusion coefficient of

core knowledgeT is total generic technology investment

of alliance.

From the
perspective of the alliance (industry) overall interests
generic technology investment should be ensured t
maximize to break through the bottleneck of the industry
industry.
Enterprise benefit maximization is the goal of an
enterprises key consideration. So in the investment
decision-making of ITISA, alliance members will face a
investment
decision-making of ITISA, maximize the investment of

Plant Growth Simulation Algorithm to build model and
solve. Plant Growth Simulation Algorithm(P GSA)is an
intelligence algorithm with the theory of the plant
phototropism as heuristic rules. It establishes deductive
way plant system on the basis of the growth rules and
probability of growth model on the basis of plant
phototropism(Li Tong, Wang Chunfeng, 200327], Li
Tong, Wang Zhongtuo, 201028], Li Tong, Wang
Zhongtuo, 201024]). Optimization model formed by the
combination of deductive methods and growth model is
the whole process from simulating plant in the solution
space of optimization problems from initial state to the
final state. By PGSA, a better portfolio can be achieved
(Mao Chongfeng, Li Tong, Zhou Qing, 20124, Li
Tong, Chen Chouyong, 20122€]], Li Tong, Chen
'Chouyong, Su Weiling, 20122[]). The introduction of
Di-level programming to solve the decision-making
process by PGSA is as follows:

Stepl: In the upper decision variable solution space
choosek initial plant growing pointS;, S, ..., &)-
Step2: Choose plant growing poifit(S) € My(S) in
the lower decision variable solution spatgg,x) in S
respective reasonable response sets. CoghaodT;(S)
to form trunk. The length of the trunk iB(S,Tj(S));
Mx(S) is reaction sets of lower level programming
eproblem to the given value of the upp@r

Step3: calculate ($,%,....%) morpheme
concentration:
B _ F(S,Ti(S))
=k
iglF(S,Tj(S))

Step4R.1 <+ R.1+R,R < R/R;
Step5: if B < randoni0,1] < Ry1,H «+ S (see the
following table 1)

Fig. 1: the concentration of morpheme state-space

Step6: The upper variable initial statids:
rotation angled = 90°
*The growth rule:F — F[—F][+F]F
The new growing point§ (1), S(2),...,S(2n),
nis upper planning decision variable dimension.
*Note: The growth rule isL—Systematic grammar
established by A.Lindenmayer. Asumniel,a) is the
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current state of the plant growing poir. is location of  both alliance portfolio and investment outside the
the coordinatesa is growing direction of the point. The alliance. The relationship betwearalliance members are
length of the section id, angle increment of top i8. [ is both cooperation and competition.

to record current information, save the information of the

point(bifurcation point), and draw the first branchis to max T = 2xji + 6Xig
take the information of last point out, and draw the second X
branch in this pointF is to grow lengthd in current s. t. X +Xg < 80
direction. + is to contra rotat®, -is to clockwise rotat®.

Step7: 0 < xi <60

wherexig is the solution of the following question

FSD.T(3)). . >
38+1.6( 4 /5%ig++/Xii +0.5xig)
F(S(Z)vTi(S))v max rﬁ(g,x): 1354 . — Xig — Xii
F(S(2n),Ti(S))}; s t.20< xg < 80
Step8: The lower variable initial statés: PGSA is programmed by Matlab, run on Windows
rotation angled = 90° XP. The hardware of computer is Celeron(R) CPU
*The growth rule:F — F[—F][+F]F 3.06GHz,1.00GBRAM. PGSA iterates for 500000 times
New growing pointTj1(S), Tj2(S), ..., Tiam(S), in each test, and calculates for 15 times. Error value
nis lower planning decision variable dimension. between the best and worst result is no more than 0.001%.
Step9: The result is quite stability. Through the test data 1

globally optimal solution and 4 locally optimal solution is

Ti(S) « min{F(S,T;(S)) + (S, Tj(S)), available. As list in table 1.
F(S,Tja(S)) + (S, TJl(S)),
F(S.Tj2(S)) + £(S,Tj2(S)),
F(S Tj2m(.é').)'+ £(S, Tiam(S))): Table 1: Optimal solution of PGSA

Optimal solution Xig Xii T m

Step10: if iterate for n times continuously and no new g'olba}”y optimal 00490 05500 4777540  d2a.c700
branch growth, plant growth ends, or back to Step3. solution 79.44 55 , ,

. . locally optimal
_ Step3-Step9 is a growing process of trufik-Tj(S) solution 1 65.8440 59440 406.9520 4158122
in respective neighborhood after the trunk is formed by locally optimal
upper plant growing point chosen by probability of solution 2 60.0000 20.0000 400.0000 439.5393
phototropism mechanism and lower growth point in locally optimal
corresponding reaction sets. solution 3 40.0000 40.0000 320.0000 448.3475
locally optimal
solution 4 44.6240 24.6240 316.9920 424.1039

4 ITISA portfolio simulation analysis

considering the conflict According to table 1, in conflict maximization

. o . Sy investment of alliance generic technology and investment
4.1 Portfolio optimization analysis considering profit optimization goal of members can reach an
the conflict agreement. Optimization of the investment scheme can

make the two goals to achieve synergy effectively. This

Assume the market have 15 enterprises to participate ican provide decision-making basis and reference value
product market Cournot competition. There are 10for the construction and run of industrial technology
enterprises to carry out technology development actiitie innovation strategy alliance and run ITISA, also can make
through technical alliance. The biggest investment raftio o further exploration of the investment behavior of union
each enterprise technology alliance in is 0.3. In Cournotmembers.
market, potential market demand for total 100 units, Firstly, for globally optimal solution, cooperative
substitution coefficient of the enterprises product is 0.25 R&D investment of members in the alliance is much more
Investment of enterprises to invest in a technology R&D greater than the independent R&D investment. Thus,
is 80 unit in budget. Technology diffusion coefficient in maximization goal of investment on alliance generic
the technology market is 0.2. Corporate R&D investmenttechnology depends on the investment of members on
returns isf (R) = 0.5\/R, thatisn=15,A = 10,a= 100, alliance. Only when the alliance members make
c=10,6 =80, =03, p =025 0 =02 Inthe concerted cooperation R&D investment, it is more
competition, Cournot returns and R&D returns of the 10 conducive to carry out alliance generic technology R&D.
enterprises in technological alliance are influenced byln fact, managers should pay more attention and guide the
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alliance members investment pattern. Members shouldliscouraging members earnings in the traditional sense,
understand the generic technology R&D is not only a keybut can also enhance members revenue. This is because
for technological breakthroughs, but also make sure thatonflict can simulate members innovation thinking,
alliance members could get a better development benefitespecially when they don’t see eye to eye on a task.
Revenue and alliance members benefit must be based onGifferent views and opinions conflict with each other will
win-win basis. produce innovative path and prospect to complete tasks.
Secondly, in table 1, with one aim that optimize T Similar to brainstorming, fierce conflict and integration of
value of alliance generic technology investment, memberghought will result in innovation. But conflict cannot be
cooperative R&D investment and independent R&D too great, it will hamper revenue when it is too big.
investment can be adjusted according to the allianceConflict management in the process of the alliance, the
members expected return. But investment amount ofeague managers need to moderate management conflict,
members in not positive related to expected return. Thido inspire members innovation power by conflict, increase
means alliance members have more power to maximizalliance members revenue.
revenue by retain its own technology. The result will From table 2, there is a negative correlation between
make individual income increase, but generic technologymembers conflict degree and alliance generic technology
investment be severely damaged. For instance, locallynvestment T. When conflict degree increase, members
optimal solution can increase returns by 5.6% thanwill be a conservative in generic technology investment.
globally optimal solution, but generic technology Enthusiasm in generic technology investment will be
investment will decrease for 33.0%. weaken. This fits normal rules. When conflict exists in
members, it will influent the enthusiasm of investment.
For alliance members, too much conflict will make more

4.2 Impact of Conflict degree on the alliance technology loss and investment in danger. Harmony of

. . members of the alliance is the guarantee of reliable
generic technology and members investment investment. So League managers need to build a

profit harmonious win-win cooperation platform, to boost
members confidence of the general technology and
Further, when conflict degree varies in [0,1], ITISA investment.
generic technology investment T and individual income  So to manage ITISA, managers should have a right
can be obtained through different conflict degreeattitude and cognition towards conflict between alliance
calculated in the former formula mode. This paper usesmembers. They should not try to avoid conflict, but to use
step length 0.03 and 0.04 to choose 30 point in [0,1] aghem to push innovation. From table 2, when conflict is
simulation samples of conflict degree, calculates generigot so big, alliance generic technology investment will
technology investment and individual income increasedecrease with the increase of conflict, members revenue
separately. With these values, the tendency chart of Tincrease. When conflict degree exceeds a certain degree,
change along with conflict degree can be drawn. alliance generic technology investment will decrease with
the increase of conflict, members revenue decrease.
Alliance manager should determine the appropriate
conflict environment to guide the members innovation

800 activities. Members investment cannot cost the generic
£ o e technology investment. It requires full consideration of
%5 600 T alliance members. Moderate conflict control will be plays
g E oo . S— an important role to improve innovation performance in
E  wo : e alliance innovation.

:g% o fw o i
a0 —
=a 100
"L wm e e BR B Ok Ba a 5 Countermeasure for promoting alliance

innovation by moderate conflict

Conflict degree

The relati omship hetwreen conflict degree and members reverne . i i )
—— The relationship between conflict degres and generic bechnol ngy investment COﬂﬂICtS have a Certa'n ImpaCt on the ITISA Ch|nese

traditional  culture  advocate  moderation  and
Fig. 2: The relationship between conflict degree and members’@pproach-avoidance a lot. For a long time, the role of
revenue, generic technology investment conflict in innovation has been ignored or not been
valued. In ITISA, conflict is inevitable, also hard to avoid,
but can ease and be used. In the face of the conflict in the
From table 2, conflict degree between members has @rocess of ITISA, alliance managers should be able to use
reverse U relationship with individual revenue. That is to conflict, by taking advantage of promote alliance
say, conflict is not only in the role of the influencing and innovation performance.
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