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Abstract— This paper describes an agent based model of adt

up business firm for analyzing the conflict betweenthe
organizational performance and its employee motivabn. Start-
up business firms tend to change its management ategies with
the growth of the firm in order to increase the praluctivity and

business performance. However, those changes may usa
negative impacts on the motivation or entrepreneutsip of its
employee, and they might weaken the vitality of thdirm for

sustainable growth. According to those consideratits, we have
conducted the agent based simulation and have gattethe
following suggestions. 1) Building management structures
increases organizational performance while decreasj
employee motivation. 2) Keeping the initial informal

management style by not building a management striigre

makes employee motivation increase, however, it mak
organizational performance decline. 3) Informal networks

among diversified employees can ease the negativapact of
building a management structure.
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l. INTRODUCTION

Companies tend to build their management structur
with the growing size of the organization in ortiekkeep or
enhance their organizational performance and piufity.

“Management structufe means, for example, building
organizational hierarchy, formalizing communication

creating a system of rewards, and so on. It hasesom
advantages of enhancing efficiency of the company's

operation and establishing an orderly growth. Haveut

also has some disadvantages of reducing orgamzati
member’s entrepreneurship and motivation, becatse t
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management structure for both organizational perémce
and member’'s motivation. The second purpose isetectl
the factors for the mitigating disadvantage of dind a
management structure.

In organizational life cycle theory, there are many
definitions of organizational growth stages [1]dahey are
frequently used in organization management becaasy to
be understood intuitively. However, they are cidiéd that
they tend to fall into tautology, for example, angaations go
into “formalization stage” because they formalizeeit
management [2]. In order to overcome the tautolagy
make the discussion in the organizational life eyt be
more meaningful, it is important to focus on notlyon
management style itself, but also its effect oraaizational
members' motivation, because the organizationaivtiro
stage transition should be decided consideringctivdlict
between organizational performance and employee
motivation. For that reason, we have built the nhdde
analyzing the conflict.

The rest of the paper is organized as follows: iSe@
explains our model; Section 3 describes the sinauat
experiment settings; Section 4 shows the experiahent
results; Section 5 shows the experimental resulictwh

&R cuses on the informal network and diversity inptoyees;

and Section 6 presents our findings and remarksa as
conclusion

II.  AGENTBASED MODEL

This section describes our agent based model for
analyzing the effect of management style transjtighich

(iimplifies a real structure of an organization #melrelation

etween an organization and individuals. We havdieg

members role and power is restricted by formalizedh® agent based modeling method [3], [4] in order t

management system. Under those considerations,awe h
made following assumptions.
« Underlying conflicts

between organizational

examine the bottom up changing process of orgaairat
performance and employee motivation. In this model,
hierarchical utility landscape is implemented basedthe

performance and employee motivation exist in alandscape theory [5], [6] that consists of two séms

start-up firm.
e The changes of organizational
strategies may effect on those conflicts.
According to the assumptions, we propose an agesgd
model, which consists of organization utility amdlividual
utility functions which represent organizationatfpemance,
and employee motivation.
The first purpose of this paper is to present aantg

management

individual utility and organizational utility.

Fig. 1 shows an outline of the hierarchical utility
landscape in our model. The utility function of iWiduals
means experience and values of each agent. They util
function of the organization means strategy andnass
model of a company. When agents choose their agtion
their own utility and their contributions to orgaational
utility are determined. Organizational utility igsttibuted to

based model for analyzing the effects of building aagents through a reward system.
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A. Structure of the Model The variations of utility functions are describeg b
Fig. 1 shows an outline of the hierarchical utility "'umber sequences and their evaluation values. The
landscape in our model. evaluation value is between 0 to 1 depending on
combinations of integers. The complexity of thelityti
. LA landscape depends on the number of integers ard the
.’/ g | Company’s | e combinations.
Profit e, 17 s et
% ﬁ\gﬂ% _? C. Choosing Actions of Agents
Organization Utility function of organization Equation (1) describes that all agents changes thei

Reward

i Uge®) action in order to increase their satisfaction. Tegree of
1

Member’s Motivation . . . i . .
agents satisfaction increases along with the risihgheir

S individual utilities: Uind_i(X), and rewards from
\'5_ organizationRe. The index means the number of agents.
Choice of Action X; —_— ) L
Agents A, Utility function of individuals S(Uine, (X), R ) =Une, (X) + Re @
Uinai(X) Equation (2) describes that agents imitate thevastbf

other agents whose actions are similar to themreceiving
more rewards from the organizatidfi.means the probability
that agentimitating the action of aggnk means the number
of agentsLij means the similarity of action between agent
and agent The agents evaluate their satisfaction after
imitation, and then return to original action whémeir
degrees of satisfaction have been declined byntitation.

Figure 1. Structure of the Agent Based Model.

In Fig. 1, a hierarchical organizational structuvkich
consists of two layers is brought into our modekduse it is
commonly seen in many companies. The utility fusrctof
individuals means the values of each agent. Thityuti
function of the organization means the businessemofia

company. o _ Re jx L ij

In this model, agents choose their actions accgrttn P =
the rewards from organizations and information framother : Z Re kx L ik @
agent. As a result, their utility production amodat the k#i
organization is determined based on utility funusioAgents The agents produce their own utility and contribtde
can recognize their own utility, however, they aainn organizational utility as the result of their acto The
completely recognize organizational utility. contributions of agents are accumulated in an dzgtian.
B. Utility Function D. Organizational Sructure

The utility functions described in the previous tseg
are based on the NK fitness landscape model [T],Tge
NK model determines the values of N integer segegrand
utility landscape is defined by the combination&adhtegers.
Fig. 2 shows a sample of integer combinations dair t
values, in case of N=6 and K=1.

Fig. 3 shows the hierarchical tree structure idiaggo
our model.

<3 layers> <2 layers>

N
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[ \
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OO0 combination5 10=0.6
o combination6 01=0.3 Figure 3. Changing the hierarchy, keeping the number of agent
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evaluation value: 0.4

Figure 2. NK Model.
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We change the number of layers by controlling the

number of subordinate agents of each upper layentaas
shown in Fig.3.

I1l.  EXPERIMENT SCENARIOS ANDSETTINGS

Based on the descriptions of the model in previou

section, we have developed the simulator accordiragent
based computational architecture [9] in Java laggudhis
section describes the scenarios and parametargsetif the
agent based simulation experiment.

In this experiment, we set the two types of managegm

IV. THERESULTS OFCOMPUTERSIMULATION

A. Experimental Results of Organizational Utility
Production

At the beginning,
organizational utility production change with theogth
Stage transition. Agents produce more organizattdiy in
experiment scenario 1 than scenario 2.

This result means that building a management streiés

Fig. 4 represents the result of

increasing the performance of the organizationtt@nother
hand, organizational performance is decreasing dgping

the initial informal management style.

transition scenarios with three parameters based on

organizational life cycle theory, as shown in TableThose
are 1) Building management structure with growtaget
transition, 2) Keep initial management style thhioogt

growth stages. We set each experimental conditon

analyze the difference of individual and organtaaail utility

production amount depending on those scenariaednario
1), organizational hierarchy is enlarged, ratioimbrmal

network is lower, and the degree of result-basedhre is

higher with the transition of the growth stageséenario 2),
all three parameters are maintained at initial d@rd

throughout growth stages. The number of agents
increasing from 5 to 50, and the ratio of divergerds is
increasing from 0% to 70% with progress from stagm

stage 4.

TABLE I. EXPERIMENT SCENARIO AND PARAMETER SETTINGS
Stage 1 Stage 2 Stage 3 Stage 4
CloRiiStace Conception Commerciali- Growth Stabiity
zation
Number of agents 5 20 40 50
Diversity of agents 0% 20% 50% 70%
. Organization hierarchy 3 4 4 5

Scenario 1
Build formal Ratio of informal 100% 70% 20% 20%
management network
structure with growth
stage transition  pegree of result-based

reward 11 4 18 36

. Organization hierarchy 3 3 3 3
Scenario 2
Keep initial Ratio of informal 100% 100% 100% 100%
management style network
throughout growth
stages De f lt-based
gree of resuft-base 11 11 11 11

reward

In the next subsections, simulation experiments
organized according to the scenarios which areritbestin
Table 1.
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Figure 4. Difference of organizational utility production &erwith
growth stage transition by experiment scenarios.

B. Experimental Results of Individual Utility Production
Fig. 5 shows the result of Individual utility pradion

change with the growth stage transition. Agentsipce less

individual utility in experiment scenario 1 tharesario 2.
This result means that building a management streiés
decreasing the motivation and entrepreneurship
organization members. On the other hand, the maivaf
organization members is maintained by keeping wlith

of

initial informal management style compared to foinsion.
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Figure 5. Difference of individual utility production curve it growth
stage transition by experiment scenarios.
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C. Conflict between Organizational and Individual Utility
Production

In this subsection, the gap between organizatiamal
individual utility production is analyzed. Fig. éx@wvs the
difference of gap comparing scenario 1 and scei2ario

In scenario 1, the gap between organizationaltyind
individual utility production is narrowing with gvah stage
transition. On the other hand, it is maintainedtghout the
growth stages in scenario 2 compared to scenario 1.

However, it is achieved by sacrificing individuabtivation
and this may be a cause of preventing organizafiwn
sustainable growth. Therefore, it is necessaryctoeae an
appropriate balance between organizational perfocemand
individual motivation.

A. Informal Network

The experimental results of simulation focusing on
informal network are shown and discussed in thisseation.

Scenario 1 Fig. 7 presents the gap between organizationairafiddual
stagel  Staged  Stage3  Staged utility production curve in experimental scenariexcept for
age age age age informal networking.
09 In this experiment, the informal network ratio has
maintained 80% and 0% throughout all stages inraadéx
c 08 the informal communication volume among the agents.
% f —— Organizational Other conditions; organization hierarchy and degofe
3% ' >— utility result-based reward, are the same as scenario 1.
o | roduction
E 0.6 1 P P
Z — Individual Informal network ratio at 80%
Z‘—; utility
o 057 production Stagel Stage2 Stage3  Staged
09
0.4 T T T |
0 250 500 750 1000 08 /"—
c o (
9 r""
Steps g
Scenario 2 B 07 \ = QOrganizational
D; utility
Stagel Stage2 Stage3  Stage4 £06 1 L MM production
; 5
08 05 = |ndividual
utility
0.8 1 roduction
5 ] P
3 07 1 251 501 751
3 ——Organizational Steps
o utility
T 05 l\ P it production Informal network ratio at 0%
::; U —— Individual
5 05 | utility Stagel Stage2 Stage3 Staged
production 0.9 -
04 T
0 250 500 750 1000 5 0.8 //
Steps B ' ——Organizationa
'§ 0.7 h | utility
Figure 6. The comparison of the gap between organizatiordl an & production
individual utility production in experimental sceimal and 2. =
= 06 1 ——Individual
5 utility
. . - J roduction
The result in Fig. 6 means that building a managgme 05 P
structure mitigates the conflict between organaral
performance and individual motivation while deciegs 0.4
1 251 501 751

member’'s motivation. On the other hand, organimatio

me
the

mbers behave pursuing their motivation while eetgig
ir contribution to organizational profit by mtiming

informal management style.

V. THEKEY FACTORS FOR EASINGCONFLICT

Steps
Figure 7. The comparison of utility production amount betwethe
informal network ratio 80% and 0% throughout adigss in
experimental scenario 1.

As seen in Fig. 7, the result of maintaining aroiinfal

As described in the previous subsection, building A
management structure mitigates the conflict betweepe
organizational performance and individual motivatio
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twork ratio 80% is similar to scenario 2 in F&y. This
sult means that company employees tend to pursie
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motivation while neglecting their contribution to
organizational profit by maintaining an informaltwerk at
high ratio even though building hierarchal orgatitea
structure and result-based reward system.

On the other hand, organizational utility produstisith
the condition of informal network ratio at 0%, iigler than
at 80% in Fig. 7. And individual utility productidmas been
kept higher than the scenario 1 in Fig. 6. Thislltesuggests
that building a formal communication style in tharlg
stages is more effective for balancing the orgdiural
performance and employee motivation than buildingn
later stages.

Those experiments have been conducted under the

consideration that a communication strategy is ohe¢he
factors in achieving the balance. Some start-up peones
have overcome the stagnation by acquiring new ¢t
with  spontaneous collaboration [10]. And in
organizational life cycle theory, it is describedhatt
decentralization of organizational structure isessary to
maintain organizational flexibility and achieve wilsable
growth [1]. The previous studies suggest the ingae of
communication strategies based on the informal owdsv
[11], [22].

B. Diversity in Organization

Fig. 8 presents the comparison of utility productio
between uniform agents group and diversified aggrasp
based on the previous study on diversity in orgation [13],
[14]. The experimental conditions are as same dsgn7,
and an informal network ratio is maintained at 80%.

As seen in Fig. 8, the organizational utility arfe t
individual utility productions are more balanced fhe
diversified group than in the uniform group. Furthere, its
individual utility production amount is higher thahat of
scenario 1 in Fig. 6, and the organizational ytititoduction
amount is higher than that of scenario 2 in FignGtage 1,
there is no utility production in diversified grqupecause
there are no diversified agents on stage 1 acapridirthe
condition setting.

Those results suggest that informal

the

networks may
enhance the mutual communication among organization

Uniform agent group
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Figure 8. The comparison between uniform agents group anersified
agents group at the same condition in Fig. 7.

The results and considerations in Fig.8 suggest tha
enhancing diversity of organization is a key facior
balancing organizational performance and individual
motivation by optimizing the effects of the inforhmeetwork.

VI. CONCLUSIONS ANDFUTURE WORK

members, and within uniform agents, they could have This paper has presented an agent based model for

imitated the behavior which increases individuallityt
production because they have the same individuétyut
function; personal value or experience. As a reghity
could have neglected contribution
performance because they could increase theirfazton
without reward from the organization.

On the other hand, within diversified agents, tbeuld
have imitated the behavior which increases coriohuto
organizational utility in order to maintain or iease their
satisfaction with the reward form organization. Taason is
that it is difficult to increase individual utilitypy mutual
imitation for diversified agents because their wdiial
utility functions are different from each other. oEe
behaviors are caused by the choosing action andtaigng
satisfaction mechanism of the agents, which iéefin (1).
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analyzing the effect of building a management $timgcin
start-up business firms. In this paper, we haveniéd to
contribute to organizational life cycle theory bgalyzing

to organizationathe effect of management style transition. The athge of

our model is to enable analysis of the management
structure’s effect to organizational performanced an
member’s motivation in an integrated view.

Many start-up companies intend to increase their
organizational performance by building management
structure, but they tend to fall into stagnationfhijure of
keeping their growth abilities. The results of expents in
this paper show that the company employees temttease
their contribution to organizational performance ileh
sacrificing their individual motivation by buildinghe
management structure. This may be a cause of pgiegen
start-up companies from sustainable growth. On atter
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hand, company employees pursue their motivationlewhi [2]

neglecting organizational

performance when theiainit

informal management style is maintained.
This paper also describes the effect of informaivoek 3]

and diversity in employees as follows.

When informal networks are expanded in uniform[4]
agent group, the agents tend to behave selfisidy ars;
neglect organizational performance. However, in the
diversified agent group, informal networks areg)
effective to balance organizational performance and
individual motivation. This experimental result
suggests that an informal network in diversified
organization is a key factor for achieving susthiea []
growth by mitigating the conflict between
organizational  performance  and employee[S]
motivation.

Building a formal communication style in the early g
stages is more effective for balancing the
organizational performance  and employee
motivation, compared to building it in the later [10]
stages.

In the further work, we would conduct additional

experiments and analysis, and detect more key riadto
sustainable growth of start-up business firms bharizng

2 7 [11]
the organizational performance and employee maivat
[12]
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