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Self-introduction

Wakayama University Faculty of Economics Department of Business Management
Associate Professor Takao Nomakuchi
Ph.D. Systems Management (University of Tsukuba)

Wakayama is the capital city of Wakayama
Prefecture in the Kansai region of Japan.
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One minuets Summary

Final Goal

We have developed a multi-agent simulation to understand
Chasm* in the diffusion of innovation.

We have gotten suggestions for companies to gain the
outcomes of innovation.

Research Value

Based on the innovation diffusion theory, we defined
parameters and made a simulator for Chasm observation.

From the results of the simulation, we succeeded in generating
Chasm.

*Chasm is a big slot in the diffusion of innovation. Chasm was proposed by Moor.
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Background
Purpose

Previous research
MAS design

MAS setting
Experiment
Summary

This photo is Koyasan temple. Koyasan
temple is located in Wakayama.
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Background(1)
Background of this paper is as follows.

The Japanese domestic industry is forced to severe market
competition by losing their global competitiveness.

For example, there are household electrical appliances and
high tech products, such as cell phone and television, which
the Japanese companies was good at manufacturing in past

time. -

Therefore, in Japan, producing an innovation that will be
prosperous for the high-tech industry is advocated.

Page 5 Takao Nomakuchi ©



Background(2)
| will explain the rest of the background.

The creation of new markets is difficult for large companies.

Also, In these domains, there is a view that a venture
business Is suitable depending on the industry type.

However, a venture business does not develop easily in our
country(Japan).

The reason why venture company’s leading research does
not develop is because of the duration it takes to
disseminate the technology.

This is because the stagnates and a gap (called Chasm)
appears.
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Background(3)

Since this stagnation exists and a gap develops, destructive
Innovation is assumed and the entire industry of one country
IS damaged.

Therefore, in order to be successful in venture businesses, a
time reduction method for diffusion of innovation is required.

Suggestions should be given to companies, including
venture companies, regarding stagnation and the gap in the
diffusion of innovation.

Page 7 Takao Nomakuchi ©




Purpose
The purpose of this paper is as follows.

We considered that Moore [2] proposed a five-adopter
classification for the spread of an innovation.

This spread depends on how to take homogeneous behavior
and differentiation behavior into behavior called strategic
behavior.

Therefore, after giving a definition to an agent as to how to
use strategic behavior differently with all five-adopter
classifications, MAS should be developed with regard to
diffusion of innovations.

The purpose of this paper was to obtain implications about
the conditions for generating Chasm from the experiment of
MAS.
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Approach

We used the Multi-Agent Simulation (MAS) approach in this
paper.

Enterprise adoption of innovation is the act in the real world.
So the experiment by changing various conditions Is
Impossible.

By creating a virtual industry using the simulator, an
iIndication of the experiment results are required for the
development of the theory.
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The previous research on
diffusion of iInnovation

Rogers [11] classified the customer into five adoptive types
In the innovation diffusion model as follows.
Innovator,
Early adopter
Early majority
Late majority
Laggard
In this theory, it is supposed that innovation spreads rapidly from the
Innovator to the Early adopter (more than 16% of diffusion rate).

Then, it is assumed that the key to new product spread is what is
advertised to an innovator and an Early adopter.
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Model of iInnovation diffusion
by Rogers (1962)

Figure 1 below is a model of innovation diffusion by Rogers
(1962).

Fig. 1. Rogers (1962) Technology Life Cycle

2.5%

Innovators Early

Adopters Early Majority Late Majority Laggards
13.5% 34% 34% 16%
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The previous research on
Chasm

In the high-tech product that forces a user's behavioral
pattern change, Moore [2] discovered a crack among the
five-adopter classifications.

He named this Chasm, and it supposes that there is a deep
gap between the Early adopter and the Early majority.

The gap in Fig. 2 indicates the image of Chasm.
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The previous research on
Chasm

Fig. 2. Moor(1991) Chasm

Chasm

2.5%
Innovators

Adopters
13.5%

Early Majority
34%

Late Majority
34%

Laggards
16%
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The previous research on
Chasm

In order to exceed Chasm, the basic strategy that Moore [2]
asserts iIs responding to the utilitarianism of the Early
majority who is a customer segment of the beginning of the
mainstream market.

However, he suggests that the innovation vendor must not
provide all early majorities with a product.

The concrete method exceeding Chasm is concentrating the
best in one area. It Is important to complete the perfect
product quickly toward a certain specific customer segment.
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The five-adopter classifications

Moore [2] observed the following rates within the five-
adopter classifications:

Innovator: (2.5%) People and companies that adopt technology
aiming for differentiation from novelty.

Early adopter: (13.5%) People and companies that adopt technology
In the first stage aiming at differentiation not from technology but
from an actual profit position.

Early majority: (34%) People and companies that check a preceding
person's success example and adopt by imitation.

Late majority: (34%) Prudent people and companies that copy large
majority uses.

Laggard: (16%) People and companies that hate new things
technically and practically.
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Characteristics of the strategic behavior
of Early adopters

An Early adopter tends to adopt new technology as a
"means of change". They aim at the action of a

differentiation strategy by staying ahead of their competitor
and adopting new technology.

They introduce new technology with the determination to
overlook the risk, in order to obtain a competitive advantage
by differentiation. They also often make excessive demands

on previously trusted vendor.
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Characteristics of the strategic behavior
of Early majority

The Early majority (utilitarian) positions the product as a
"means of an operational efficiency improvement."

They also copy the example of the usage of the new
technology of the other companies in the same industry.

They want to take action with a strategy of homogeneous
behavior.

However, Early majority specifies the product and
technology that were introduced as a company standard in

many cases, so technology vendors can expect a high profit
ratio.

Therefore, Early majority is an important customer for
vendors.
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Explanation of
the strategic behavior

The differences among these five-adopter classes are what
IS derived from the strategic behavior principle in a
management strategy theory called differentiation behavior
(behavior by the snob effect), and homogeneous behavior
(behavior by the bandwagon effect).

This paper examines the conditions of generating Chasm
based on two strategic behaviors such as differentiation
behavior and homogeneous behavior as agents activities.
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Explanation of
the strategic behavior

Homogeneous behavior
(by the bandwagon
effect) Is that of action to
mimic the behavior of

others.

The bandwagon effect definition is
as follows: More people support
certain products and services, and
the effect of satisfaction and sense
of security that the customer
obtained by the products and
services will increase.
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Differentiation behavior
(by the snob effect) is
that of action not to
mimic the behavior of

others.

The snob effect definition is as
follows: People do not want the
same product others bought, and
want something different from the
product others bought.



Configurations of Chasm in MAS

We used Artisoc3.0 as Multi-Agent simulator
(KOZOKEIKAKU Engineering Institute).

We focused on the consumer market as the
simulation market for a group of companies in a

certain industry targeted for the diffusion of
Innovations.

The case where an innovation spread through
iIndustry is assumed in this paper.
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Fig. 3. Innovation Diffusion Model

*Space Industry was added to the Simulator.

*As an agent showing a
company as an Innovator,
Early adopter, Early majority,

L Late majority, and Laggard

*Agent High Techl, Industry |
which expresses as an
innovation of the Space

Industry, was added. -

were added.

*\We have defined the state of
Innovation diffusion as the
analogy that the company
agent is facing the direction of
0 degree the same as the high-
tech 1 agent.

*Agent High Techl acted in the direction
of 0° , and it added the function that
made Innovator to 0° direction as a

function to transmit an innovation to the «In the same way, type the previous affect
Innovator in the field of view within less the type of after.
than 15.
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Fig. 3 illustrates the innovation diffusion.

-If more than the fixed number (the
number is peer company), of the
other agents of the same kind are
within the surroundings (width of a
view), the company agents take the
same direction and speed as the
other agents of the same kind,
because of the bandwagon effect.
*This action was defined as
homogeneous behavior.

‘ At first, random position, direction,
and speed was used.

Field of View

*If more than the number of
competitor whose agents of the
same kind are in the surroundings
(width of the view) , the company
agents take the different direction
(both side angle 15) and speed as
the other agents of the same kind
because of the snob effect.

teld of Vlew I
RandolerB ga/anc(S eed

*There is neither a homogeneous
partner nor a differentiation partner,
change of direction or speed suitably.
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Simulation flow of Innovation Diffusion Model

Fig. 5. Simulation flow Fig. 6. Company Agent Activity Flow
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Experimental conditions

*We set 200 companies in the same industry with the ratio that Moore [2]

proposed.

*The experimental conditions are shown in Table I.
« Based on the above configurations, 10 times trials within each 10,000
steps were operated.
*Figures 7 to 16 show the experimental results.

Table 1. Experimental conditions

Early Early Late

Innovator Adopter Majority Majority Laggard (Total
Width of View 2 2 2 2 2 -
Number of Peer
company 1 1 2 3 3 -
Number of
Competitor 10 10 10 10 10 -
rEa’gz“”g 2.5% 13.5% 34.0%  34.0% 16.0%  100.0%
Number of
existence 5 27 68 68 32 200
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Experimental result

Fig. 7 Simulation Result (1st trial)

Chasm in 8 trials (Example:

We succeeded to generate »
Fig.7).

J Lk Y L8

Fig. 9 Simulation Result (3rd trial)

A/R-zazouz

In two trials, Chasm in the »
second half could be /e
observed(Example: Fig.9). AN

Fig. 10 Simulation Result (4th trial)

Only one trial was not observed »
In the crack (Example is Fig.10).
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Concluding remarks

Based on the innovation diffusion theory, we defined
parameters and made a simulator for Chasm observation.

From the results of the simulation, we succeeded in crack
generation.

Our future work is as follows:
(a) Capture the conditions for the crack generation

(b) Parameter tunings of corporate indicators such as sales, costs,
assets, and capital and so on

(c) Compose simulation for a new technology as Innovation goes into
the industry
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Fig. 7. The case of generation chasm
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Fig. 8. Chasm in the second half
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Fig. 8. Case of no Chasm generation
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