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ABSTRACT

How to give full play to the positive function of
constructive conflicts (task conflicts and process
conflicts) in the science and technology innovation
team, give appropriate stimulation, mobilize the
enthusiasm of employees and improve the team’s
innovative ability to improve team performance and
organizational effectiveness are issues that deserve
both team leaders" and scholars’ attention. Through
selecting multiple medical technology R&D personnel
from a specific science and technology innovation
team of health organization, the research studies
the constructive conflicts among the members

of the science and technology innovation team,
constructs and analyzes the conflict evolution game
model, proposes countermeasures and suggestions
for improving the innovation ability of the science
and technology innovation team and discusses the
innovation management mechanism of the science
and technology innovation team. The study shows
that task conflicts, process conflicts and innovation
game decisions cannot be avoided. The unstable
choice of members does not promote innovation.
However, on the one hand, constructive conflicts
can be controlled to maintain a moderate state

of control. On the other hand, it is also necessary
to establish a mutually trusting communication
environment and convenient communication
channels in the science and technology innovation
team, combined with modern information
management technology, to handle the problems
that were difficult to be found or accumulated

for a long time under the previous management
mechanism and cooperate with the science and
technology innovation team to improve the
technology innovation team'’s innovation capability.

INTRODUCTION

Excessive team spirit, lacking of constructive
conflict, could limit science and technology
innovation team member’s willingness to chal-
lenge diversified perspectives seriously.! How
to give full play to the positive function of
constructive conflicts (task conflicts and process
conflicts) in the science and technology innova-
tion team, give appropriate stimulus, encourage
different opinions, mobilize the enthusiasm
of employees and advance the team’s innova-
tive ability to improve team performance and

," Ketong Xu," Jiaqi Zhao,' Hiroshi Otsuki?

Significance of this study

What is already known about this subject?

» Proper team conflicts can enhance the
team'’s ability to innovate.

» Conflict can make the team fruitful and
more flexible in completing tasks.

» The active role of team conflicts can
effectively advance the technological
innovation of enterprises and team
managers must fully understand the
significance and impact of constructive
conflicts.

What are the new findings?

» Conflict games can well grasp the quantity
and degree of conflicts.

» Constructive conflicts can be effectively
controlled to maintain a moderate state of
control.

» A mutually trusting communication
environment and convenient
communication channels in the science and
technology innovation team is necessary.

How might these results change the focus

of research or clinical practice?

» It is necessary to establish a mutually
trusting communication environment and
convenient communication channels in the
clinical science and technology innovation
team, combined with modern clinical
information management technology, to
handle the problems that were difficult
to be found or accumulated for a long
time under the previous management
mechanism and cooperate with the clinical
science and technology innovation team to
improve the clinical technology innovation
team’s innovation capability.

organizational effectiveness are worthy of
scholars’ attention.”® Proper team conflicts can
enhance the team’s ability to innovate.* The
issues of conflict management, organizational
innovation and adopted related organizational
management research methods to conclude that
cooperative conflict management can promote
fruitful conflicts, improve the effectiveness of
high-level management teams and effectively
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lead to organizational innovation.” Conflict can make the
team fruitful and more flexible in completing tasks. By
training a small number of different opinions in the team,
the team can be more efficient and innovative.® The active
role of team conflicts can effectively advance the techno-
logical innovation of enterprises and team managers must
fully understand the significance and impact of constructive
conflicts.” Existing research found that constructive conflict
can contribute to the success of organizations and open-
minded discussion is essential for constructive conflict.® In
addition, some scholars analyzed the relationship between
conflict management and task introspection by constructing
the Team Conflict Dynamics Model.” After extensive inves-
tigation, empirical conclusions supported that construc-
tive conflict can help the team introspect task and increase
team effectiveness.'” Some researchers used the method of
conflict game and the construction of a game model about
process conflicts to analyze from the perspective of the
benefits of both parties to the game, effectively control the
vicious process conflicts, promote constructive conflicts
and enable team members to maintain positive conflict and
profit teamwork development.'" Therefore, it is necessary
to study constructive conflicts by using game methods.
Game theory is a set of model tools designed to express and
analyze such strategic interactions.'” Under the constructive
conflict mechanism, relevant research adopt game theory
to meet the basic conditions for maintaining innovation
within the members of the science and technology inno-
vation team, promoting the leadership of the science and
technology innovation team to improve the team’s innova-
tion ability.

Existing research believes when there is a cooperative goal
relationship between people, conflicts will also occur in the
interaction. The conflicts, between the parties in different
ways, in order to achieve the common goal, are called
“Constructive Conflicts”."® Teams with different views on
the task or its solutions are more creative than teams with
identical views among all members.'* People have realized
the necessity of constructive conflict."”” Constructive conflict
can improve the efficiency and vitality of the organization.
On the one hand, it is easy to cause inefficient decision-
making and management when organization does not have
conflict or only have few conflicts. On the other hand, the
duality of conflicts shows that many constructive conflicts
will bring or transform into destructive conflicts. The inno-
vation and career development of any organization requires
a suitable innovation ecosystem and one of the cultural
elements of this innovation ecosystem is an organizational
culture that encourages constructive conflict.'® The lack
of critical thinking and discouraging constructive conflicts
will form a culture of indecision. Building commitments
and promoting implementation that require constructive
conflicts is a key leadership principle. The conflicting state
of behavior decision-making, psychological opposition
or contradiction arising from the different approaches of
different subjects to the treatment of specific objects in a
conflict is also a game process.'' Therefore, game is the best
way to resolve conflicts. For example, some researchers
constructed a static game model of incomplete information
based on the assumption of completely rational brokers.'” In
this article, the players are team members: “A” and “B”. The
strategic choices that members can adopt are cooperation

or betrayal. Under calculation and analysis, for resolving
team conflicts, it is necessary to reduce the lost gains by the
other party’s betrayal, increase the benefits of the coopera-
tion between the two parties and reduce the benefits of the
two parties’ choice to betray. Moreover, some scholars used
traditional game theory method to build a model about
team emotional conflict, cognitive conflict and their rela-
tionship for coming up with a strategy choice for conflict
resolution in cooperation.'® In this study, the game party
includes team members: “A” and “B”; under an infinite
number of repeated game analysis, researchers find out:
under the assumption of strong correlation of emotional
conflict and cognitive conflict, if the benefit of caring for
emotions is greater than the benefit of not supporting cogni-
tion, the strong correlation of emotional conflict and cogni-
tive conflict is beneficial to the team and individuals. But
if the benefit of caring for emotions is not greater than the
benefit of not supporting cognition, the strong relationship
between emotional conflict and cognitive conflict causes
no effect on the entire team and losses to team members.
Some researchers constructed the relational conflict game
model of strategic network and proposes the resolution
strategy for relational conflict.”” Besides, some researchers
used integrated mutation theory and evolutionary game to
build an evolutionary model of employee conflict mutation
behavior.?” The model can explain the changing process of
employee conflict behavior under the influence of two types
of dependent variables: “Interest” and “Emotion”! . Then,
on the one hand, combined with evolutionary game theory,
the evolutionary rules of conflict decision between organi-
zations and employees, including the development charac-
teristics of conflict situations, were discussed. On the other
hand, conflict management strategies and measures were
proposed. The science and technology innovation team
is a collection of people with professional skills in related
disciplines.'® The members in this collection can or have
achieved some accomplishments and achievements in the
subject areas they are good at. With the development of
science and technology cooperation, team management also
needs to keep up with the pace of development and cooper-
ation. At the same time of development, various conflicts in
different forms will break out within the team. Teams can
use conflict game methods to promote team management.
Many Scholars have researched on team conflicts, process
conflicts and relational conflicts based on team leader,
power distance and geographical distribution of team
members and so on.**>! But there are few studies on the
relationship between two types of conflicts,** particularly
on the research about constructive conflicts.'” Therefore,
the study found that there are still many things that can
be explored and improved by using game theory to study
team constructive conflicts, especially the conflicting role
between task and process game on the innovation effect of
science and technology innovation teams.

Previous studies have shown that constructive conflicts
often include task conflicts and process conflicts.*® Task
conflict refers to the conflict caused by the inconsistent
views of team members on the task content and process
conflict refers to that caused by the inconsistency of team
members in the procedures and methods for completing the
task.*® The following is a game analysis of task and process
conflicts by using the evolutionary game model to establish
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the organic relationship between constructive conflicts
and team innovation. Traditional game theory has stricter
rational assumptions for game players that require players
to be completely rational, always based on their own
maximum return as the basis for strategy selection, and will
never make mistakes in understanding things accurately.
Obviously, these assumptions are somewhat deviating from
reality. Conversely, the evolutionary game theory is based
on the assumption of bounded rationality, introduces the
dynamic process of time and the method of team members'
learning ability, which is closer to reality and conforms to the
actual situation. When a constructive conflict occurs in the
science and technology innovation team, how the members
of the team will make choices to promote innovation of
the members of the science and technology innovation team
can be analyzed and studied by using the evolutionary game
method.

MATERIALS AND METHODS

Research statement

Under the premise of following the academic ethics and
ethics requirements, this study was approved by the
Academic Committee of the School of Economics and
Management of Xi’an Technological University and the
Graduate School of Xi’an Technological University (ID:X-
AGDY]J200211), and selected multiple medical technology
R&D personnel from the science and technology innova-
tion team of Xi’an International Medical Investment Co.,
Ltd. For mathematical analysis, relevant research data were
collected and organized by graduate students of the School
of Economics and Management of Xi'an Technological
University.

Task conflict game model hypothesis and model analysis

Game model assumptions

1. Members 1 and 2 of the science and technology innova-
tion team are the main players of the bounded rational
game with the cognition and understanding of differ-
ences in scientific research tasks.

2. The strategy set of team member 1 and member 2 in
the scientific research process is {Innovation, Task Con-
flict}. Under the “Innovation” strategy, team members
are willing to put aside conflicts and work together to
innovate for scientific research goals. At this time, on
the one hand, the science and technology innovation
team has high innovation performance and high organ-
izational cohesion. The “Task Conflict” strategy shows
that both team members are unwilling to let go of the
conflicts. Everyone holds their own opinions and disa-
grees with each other’s opinions. On the other hand, the
team’s scientific research tasks are difficult to carry out,
the innovation ability is difficult to stimulate and the
task conflicts become vicious conflicts.

3. ARI and AR2 (AR1#AR2, AR1>0and AR2>0) are the
additional benefits or rewards of the members of the
science and technology innovation team member 1 and
2 still choose the “Innovation” strategy when the task
conflict occurs and the task conflict is a vicious conflict.
R1 and R2 (R1#R2, R1>0and R2>0) are the bene-
fits when the science and technology innovation team
members 1 and 2 choose the “Task Conflict” strate-

gy. G (G>0) is the fine of the members of the science
and technology innovation team when team members
choose the “Task Conlflict” strategy. Then, k1 and k2 are
the penalty coefficients when member 1 and member
2 receive the penalty. C1 and C2 (C1#C2, C1>0and
C2>0) are the losses suffered by the party who choos-
es “Innovation” strategy when one party chooses “Task
Conlflict” strategy.

4. Assuming that the proportion of “Innovation” strategy
of member 1 is m (me€/[0,1]) and the proportion of “Task
Conlflict” is (1—m). Similarly, the proportion of mem-
ber 2 adopting “Innovation” strategy is 7 (n€[0,1]) and
the proportion of member 2 adopting “Task Conflict”
is (1—n).

Based on the above assumptions, the available task
conflict game matrix between members 1 and 2 of the

science and technology innovation team is shown in table 1.

Game model analysis

According to the above conflict game payment matrix
(table 1), assuming that member 1 chooses the “Innovation”
strategy, the expected return is U1P, so

(1) UIP=nAR1—(1—-n)C1

If the expected benefit of choosing the “Task Conflict”
strategy is Ulq, so

(2) Ulg=n(R1—-k1G)+(1—n)(R1-k1G)

The average expected return of the two strategies is
Ul=mU1P+(1-m)Ulq.

Substituting equation (1) and equation (2) into, hence

3) Ul=m[nAR1—(1—n)C1]+(1—m)[n(R1-
k1G)+(1-n)(R1-k1G)]

The replication dynamic equation of member 1 is
dm/dt=m(U1P-U1).

Substituting formula (1) and formula (3) into

(@) dm/dt=m(1—m)[nAR1—(1—n)C1—R1+k1G]

Similarly, assuming that the expected return of member 2
who chooses the “Innovation” strategy is U2p, so

(5) U2p=mAR2—(1-m)C2

Choosing the “Conflict” strategy’s expected return is
U2q, so

(6) U2q=m(R1—k1G)+(1—m)(R2—k2G)

The average expected return of member 2 is

(7) U2=n[mAR2—(1-m)C2]+(1—n)[m(R1—
k1G)+(1-m)(R2—k2G)]

The replication dynamic equation of member 2 is

8) dnldt=n(U2p—U2)=n(1—n)[mAR2—(1—m)
C2-R2+k2G]

Finally, getting the five balance points of the conflict
dynamic game between member 1 and member 2 of
the science and technology innovation team: O(0,0),
A0,1), B(1,1), C(1,0), D[(R2—k2G+C2)/(AR2+C2),
(R1-k1G+C1)/(ART+C1)].

Table 1 Evolutionary game matrix of task conflict evolution of
asymmetric members of the science and technology innovation
team

Member 2

Member 1 Innovation n Task conflict (7-n)
Innovation m ARL AR, Ly Rz—sz
Task conflict (7—m) R—k.G,—C, R—k,G, R,—k,G
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Evolutionary stability analysis of member 1's strategy
Let F(M)=dm/dt. A stable state, called an evolutionary
stability strategy, must be robust to small disturbances.
According to the stability theorem of differential equa-
tions and the nature of evolutionary stability strategies,
when F(M*)<0, (1—2m) [#AR1—(1-n)C1—-R1+k1G]<O0,
M* is an evolutionary stability strategy. When n=[(R1—
k1G+C1)/(AR1+C1)], dm/dt=0, any m is stable state.
When #n>[(R1-k1G+C1)/(AR1+C1)], F(1)<0, m*=1is
the evolutionary stability strategy. The result of the game is:
when n>n*, UIP>Ulq, the benefit of member 1 choosing
“Innovation” strategy is greater than the benefit of choosing
“Task Conflict” strategy. And the probability of member 2
choosing “Innovation” strategy is greater than a constant
value, member 1 will still choose “Innovation” strategy.
When n<[(R1-k1G+C1)/(AR1+C1)], F(0)<0, m*=0is
an evolutionary stability strategy. The result of the game is:
when n<n*, Ulp<Ulgq, the benefit of member 1 choosing
“Innovation” strategy is less than the benefit of choosing
“Task Conflict” strategy. And the probability of member 2
choosing “Innovation” strategy is less than a constant value,
member 1 will eventually choose “Task Conflict” strategy.

Evolutionary stability analysis of member 2's strategy
Similarly, let F'(N)=dn/dt. When F'(N*)<0, N* is an evolu-
tionary stability strategy. If m=[(R2—k2G+C2)/(AR2+C2)],
dn/dt=0, any 7 is stable state.

When m>[(R2—k2G+C2)/(AR2+C2)], F'(1)<0, n*=1is
the evolutionary stability strategy. The result of the game is:
when m>m*, U2P>U2 q, the benefit of member 2 choosing
“Innovation” strategy is greater than the benefit of choosing
“Task Conflict” strategy. And the probability of team
member 2 choosing “Innovation” strategy is greater than
a certain value, member 2 will eventually choose “Innova-
tion” strategy.

When m<[(R2—k2G+C2)/(AR2+C2)], F'(0)<0, n*=0
is the evolutionary stability strategy. The result of the
game is: when m<m*, U2P<U2q, the benefit of member
2 choosing “Innovation” strategy is less than the benefit
of choosing “Task Conflict” strategy. And the probability
of team member 1 choosing “Innovation” strategy is less
than a certain value, member 2 will eventually choose “Task
Conflict” strategy.

To sum up, the strategy dynamic evolution graph of
member 1 and member 2 is shown in figure 1.

The effect of task conflict on team performance demands
a consideration of conflict degree.** It can be seen from
figure 1 that A is a saddle point, B is the starting point of
instability, C is a saddle point and O is an evolutionary
stable state. When C1 or C2 of choosing “Innovation”
strategy and R2 or R2 of choosing “Task Conflict” strategy
remain unchanged, the smaller the penalty G for choosing
“Task Conflict” strategy and the gain of jointly choosing
“Innovation” strategy, the smaller the ARI or AR2, the
greater the m* and n*, the greater the probability of
choosing “Task Conflict” strategy. When the net benefit of
choosing “Task Conflict” strategy is smaller than the benefit
of choosing “Innovation” strategy, members will eventually
choose “Task Conflict” strategy. Therefore, team leaders,
for improving team members' innovation and increasing
team innovation performance, can increase the punishment

A
A (0,1 < B
o (1,1)
4 v
< > X
0 C(1,0)
Figure 1 Dynamic evolution diagram in task conflict game
model.

G for choosing “Task Conflict” strategy and AR1 or AR2
of choosing “Innovation” strategy to encourage irrational
members to choose “Innovation” strategy.

Process conflict game model assumption and analysis

Game model assumptions

1. Members 1 and 2 of the science and technology innova-
tion team are the main players of the bounded rational
game with different methods and processes for complet-
ing scientific research tasks.

2. The strategy set of team members 1 and 2 in the scien-
tific research process is {Innovation, Process Conflict}.
Under the “Innovation” strategy, both parties are inno-
vating and the conflict between the two parties is within
the controllable range. Everyone is working together to
create the greatest benefits for the team. But under the
“Process Conflict” strategy, the innovation of both par-
ties is blocked, the working enthusiasm of each member
is low, the satisfaction is not high and the team’s vitality
is low. At this time, the conflict is in an uncontrollable
range and the process conflict becomes a vicious con-
flict.

3. RI and R2 (R1#R2, R1>0and R2>0) are expressed as
the benefits obtained by team member 1 and 2 when
the process conflict occurs and it manifests as a vicious
conflict. AR (AR>0) is the additional benefits or rewards
(such as team rewards) obtained by member 2 on the
basis of scientific research work due to innovation in the
scientific research process. f (0<f<1) is the distribu-
tion coefficient of excess returns between member 1 and
member 2. R (R>0) is the additional income of one par-
ty that is based on the selection of “Innovation” strategy
when “Process Conflict” strategy is selected by other
party (such as independent research and development
after obtaining innovation points). C (C>0) is the fine
of “Process Conflict” strategy adopted by the members
of the science and technology innovation team (passive
slacking and other behaviors are punished). J is the loss
suffered by member 1 or member 2 adopting the inno-
vation strategy alone.

1248

Wan'T, et al. J Investig Med 2021;69:1245-1252. doi:10.1136/jim-2020-001676

WbuAdoo Ag paoaloid 1sanb Ag 120z ‘9z I11dy uo /i3]l woly papeojumod “TZ0Z AeIN ¥T U0 9/9T00-0202-WI9ETT 0T Se paysiqnd isiy :pap Bisaau) ¢



Original research

4. Assuming that the proportion of “Innovation” strate-
gy of member 1 is x (x€[0,1]) and the proportion of
“Process Conflict” strategy is (1 —x). Similarly, the pro-
portion of member 2 adopting “Innovation” strategy is
y (y€[0,1]) and the proportion of member 2 adopting
“Process Conflict” strategy is (1—7y).

Based on the above assumptions, the conflict game
payment matrix between member 1 and member 2 is

obtained as shown in table 2.

Game model analysis

According to the above conflict game payment matrix
(table 2), assuming that member 1 chooses the “Innovation”
strategy and the expected return is UIP, so

(1) UTP=y(R1+pAR)+(1—y)(R1-6)

If the expected return of the “Process Conflict” strategy
is Ulg, so

(2) Ulg=y(R1+RC)+(1—y)R1

The average expected return of the “Innovation”
and “Process Conflict” strategy (mixed strategy) is
Ul=xU1P+(1-x)Ulgq.

Substituting equation (1) and equation (2), hence

(3) Ul=xyAR+xyd-xo—xyR+xyC+yR—yC+R1

The replication dynamic equation of member 1
of the science and technology innovation team is
dx/dt=x(U1p—U1).

Substituting the results of (1) and (3) into the replication
dynamic equation, hence

(4) dx/dt=x(1—x)[y(BAR+J+CR)—d]

Similarly, assuming that member 2 chooses the “Innova-
tion” strategy, the expected return is U2p, so

(5) U2p=x[R2+(1—p)AR]+(1—x)(R2—0)

Choosing the “Process Conflict” strategy’s expected
return is U2q, so

(6) U2g=x(R2+RC)+(1—x)Rz

The average expected return of the mixed strategy of
member 2 is U2, so U2=yU2p+(1—y)U2q.

Substituting formula (5) and formula (6) into, hence

(7) U2=yx(1—p)AR+yxd—yd—yxR+yCx+xR—Cx+R2

The replication dynamic equation of member 2
of the science and technology innovation team is
dy/dt=y(U2p—U2).

Substituting formula (5) and formula (7) into, hence

(8) dy/dt=y(1—y)[x(1—p)AR+x5—xR+Cx—J]

Finally, obtaining the five balance points of the conflict
game dynamic system between member 1 and member 2:
0(0,0), A(0,1), B(1,1), C(1,0), D{s/[(1—B)AR+5+CR], &/
(BAR+6+CR)}.

Table 2  Evolutionary game matrix of process conflict evolution
of asymmetric members of the science and technology innovation
team

Member 1
Member 1 Innovation y Process conflict (1—y)
Innovation x R+PAR, R—0, R,+RC
R+(1-B)AR
Process conflict (7-x) R, +RC, R,—J R. R,

Evolutionary stability analysis of member 1's strategy

Let F1(X)=dx/dt. When FI1'X*)<0and [y(BAR+J+CR)

(1—-2x)]<0, X* is an evolutionary stability strategy. If y=4/

(BAR+5+CR) and dx/dt=0, any x is stable.

(1) When R>pAR and (R—C)<pAR, the excess income
obtained by member 1 of the science and technology inno-
vation team adopting the “Innovation” strategy is greater
than the net gain obtained by member 1 of the science
and technology innovation team adopting the “Process
Conflict” strategy and 0<[J/(BAR+J+CR)]<1.

If y>[6/(BAR+5+CR)] and F1'(1)<0, x*=1 is the evolu-
tionary stable strategy, the game result is: when the prob-
ability of member 2 choosing the “Innovation” strategy is
greater than a constant value, member 1 finally chooses the
“Innovation” strategy.

If y<[§/(BAR+5+CR)] and F1'(0)<0, x*=0 is the evolu-
tionary stable strategy, the game result is: when the prob-
ability of member 2 choosing the “Innovation” strategy is
less than a constant value, member 1 finally chooses the
“Process Conlflict” strategy.

1. When R>pAR and (R—C)>pAR, member 1 adopts
the “Process Conflict” strategy, the net gain is great-
er than the “Innovation” strategy’s excess gain, 0<[J/
(BAR+3+CR)] or [6/(JAR+0+CR)]>1and F1'(0)<0. So
X*=0 is the evolutionary stability strategy. The result
of the game is: when member 1 adopts the “Process
Conflict” strategy, the net gain is greater than the excess
income obtained by adopting the “Innovation” strategy.
No matter what strategy member 2 chooses, member 1
will choose the “Process Conflict” strategy.

2. When R<pAR, the gain obtained by member 1 adopt-
ing the “Process Conflict” strategy is less than the ex-
cess gain obtained under the “Innovation” strategy and
0<[6/(BAR+J+CR)]<1 (the situation at this time is sim-
ilar to the first situation).

If y>[J/(BAR+J+CR)], F1'(1)<0, x*=1is the evolu-
tionary stability strategy. The game result is: when the
probability of member 2 choosing “Innovation” strategy
is greater than a constant value, member 1 will eventu-
ally choose “Innovation” strategy. If y<[d/(BAR+J+CR)],
F1'(0)<0, x*=0is the evolutionary stable strategy. The
game result is: when the probability of member 2 choosing
“Innovation” strategy is less than a constant value, member
1 chooses “Process Conflict” strategy.

Evolutionary stability analysis of member 2's strategy

The analysis process is the same as that of member 1. Let

F2'(y)=dy/dt. When F2'(y*)<0, [x(1—B)AR+x5—xR+Cx—J]

(1—2y)<0 is an evolutionary equilibrium strategy. When

x=0/[(1—-B)AR+6+CR], dy/dt=0, any y is stable.

Other analysis is the same as that of member 1 and the
following phase diagram is obtained:

When R>(1-p)AR and (R—C)<(I—-p)AR, 0<[d/
(I-p)AR+6+CR]<1. When x>8/[(I-p) AR+J+CR],
F2'(1)<0, so y*=1 is the evolutionary stability strategy.
When x<d/[(1—p) AR+5+CR], F2'(0)<0, so y*=0 is the
evolutionary stability strategy.

1. When R>(1-p)AR and (R—-C)>(1-p)AR, 1<[d/
(1-B)AR+J+CR] or [0/(1—B)AR+J+CR]<0, there is
always F2'(0)<0. So y*=0 is the evolutionary stable
strategy.
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2. If R>(1-p)AR, 0<[d/(1-B)AR+5+CR]<1, which is
similar to the first case. When x>d/[(1—8)AR+J+CR],
F2'(1)<0, y*=1 is the evolutionary stability strategy.
When x<d/[(1—p)AR+5+CR], F2'(0)<0, so y*=0 is the
evolutionary stability strategy.

In summary, the strategy dynamic evolution graph of
member 1 and member 2 is shown in figure 2.

It can be seen from figure 2 that among the five equilib-
rium points of the game, point D is the saddle point, point
O and point B have evolved to a stable state and point A and
point C are the starting points of the unstable source. When
the members of an enterprise’s science and technology
innovation team choose “Innovation”, the excess returns
are less than the benefits of choosing “Process Conflict”.
But when the benefits of point C are greater than the net
benefits of “Process Conflict”, either strategy, “Innovation”
or “Process Conflict”, may be chosen. The specific strategy
adopted depends on the rate of “Innovation” adopted by
the other member. However, the ultimate result of the
long-term evolution of the process conflict game of the
members of the enterprise’s science and technology inno-
vation team, either choosing “Innovation” or “Process
Conflict”, is that the strategies adopted by the two parties
will tend to be consistent. For member 1 of the science and
technology innovation team, the choice of “Innovation”
strategy among members can be maintained by controlling
the ratio between y and [6/(BAR+6+CR)]. For member 2 of
the science and technology innovation team, the choice of
“Innovation” strategy among members can be maintained
by adjusting the ratio between x and §/[(1—p)AR+J+CR].
By adjusting and controlling the profit and loss of the team
members, the process conflicts are maintained at an appro-
priate level, so that the team can maintain innovation,
increase organizational vitality, employee motivation and
corporate income.

The above research shows that in task conflicts, process
conflicts and innovation game decision-making, on the one
hand, conflicts are inevitable, the selection of members is
unstable and vicious conflicts cannot effectively promote
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Figure 2 Dynamic evolution diagram in process conflict game
model.

innovation. But on the other hand, conflicts can be effec-
tively controlled to make them keep the moderately
controllable state. Therefore, the probability of members
choosing “Innovation” strategies should be higher than the
probability of members choosing “Conflict”, the rewards of
innovation strategies and the punishment of conflict strat-
egies should be appropriately increased and the strength
and coefficient of punishment caused by conflicts should be
adjusted to control team members’ benefits for leading to
rational decision-making. Because in the long-term research
and development process of the science and technology
innovation team, the team members are always in a state of
bounded rationality, it is not possible to promote members
to choose innovation strategies as much as possible based on
the adjustment of innovation benefits. Through the estab-
lishment of other flexible adjustment mechanisms, the inno-
vation status of the science and technology innovation team
will be improved greatly.

RESULTS

When task conflicts and process conflicts occur, whether
to choose “Conflict” or “Innovate” which depends on
the members' excess income from choosing “innovative”
behavior and the amount of punishment they will receive.
Judging from the conflict model assumptions and analysis
results, when a member faces conflict, whether to choose
innovation or conflict depends on the magnitude of the
conflict’s net return “R-C” and innovation’s additional
return “AR”. Among them, the greater the cost of conflict
and the smaller the net benefit of conflict, the greater the
probability of choosing innovation. Therefore, we can
promote team innovation from the point of improving the
constructive conflict management system. We should start
with constructive conflict management, establish a fair and
just system, reasonably manage and control the magnitude
of constructive conflicts. The daily management of the
science and technology innovation team can appropriately
improve the positive benefits of the constructive conflict,
increase the punishment for the destructive conflict and
allow members to make rational decisions when conflicts
occur and choose innovative strategies. Although members
are bounded rational, with institutional constraints,
members can choose to remain rational to restrain their
vicious actions, thereby increasing the overall level of posi-
tive conflict in the team, effectively promoting innovation
and making team management effective.

In addition, some researchers had pointed out that as team
develops over time, the team members develop concord
with others in team and perceive less potential conflict
about their team work.*® Science and technology innova-
tion team, for promoting scientific research work, should
establish a trusting communication environment and conve-
nient communication channels in the team to avoid destruc-
tive conflicts caused by the lack of communication due to
the differences in technology innovation team members,
personal emotions, different work concepts and methods
and so on. Finally, the study believes that we must focus
on the innovation power of the science and technology
innovation team and on the innovation of management
technology. Combined with modern information manage-
ment technology, science and technology innovation team
can solve the problems that were difficult to be found or
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accumulated for a long time under the previous manage-
ment mechanism and improve the team’s innovation ability.

DISCUSSION

The research constructs the evolutionary game model
of task and process conflicts and studies the relationship
between the constructive conflicts and team innovation in
the science and technology innovation team. However, the
study exists some study limitations in methodology, theory,
research scope and so on. First, because the relevant game
research results on constructive conflicts of science and
technology innovation teams are relatively lacking, only
theoretical and case study methods are used. In a word,
empirical research methods are not adopted by this article.
Second, the establishment of the game model is based on
some specific assumptions, but in reality, there are more
than two players in the game and the game decision is not
just a few choices. The game model, using smaller sample
size, cannot accurately describe all changes in the actions of
the members of the science and technology innovation team,
so the research conclusions are negatively affected. Finally,
the focus on just positive conflicts without addressing how
to mitigate negative ones is also a flaw that should be noted,
as a team experience both conflicts in a non-isomorphic
configuration. In the specific field of teams, interventions
can be addressed also to the “other side of the coin”.*” For
example, relationship conflicts in team, a type of negative
but important conflict, can hinder a creative team environ-
ment.*® However, this study does not cover the impact of
relationship conflict.

In order to compensate for the limitations of the research
and better reflect the nature of the science and technology
innovation team of the health organization, future research
will be carried out from the following aspects: (1) trying
to use empirical research methods to analyze innovation
management of science and technology innovation team
members based on constructive conflict; (2) by expanding
sample size to improve the accuracy of the research results
of the conflict evolution game model; (3) considering to
construct an evolution game model based on relationship
conflict for science and technology innovation team of
health organization.
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