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Abstract

Current environmental issues reflect past development practices that lacked consideration
of impacts on natural resources and the environment. The results of development focus on
economic growth that emphasizes the wealth of countries worldwide. However, the development
direction has been changed to focus on the environment. Starting from the year 1984, there was

a definition of the word "Sustainable development," which is the main development guideline

"
| IL ]J | 91SEISUSKISNISWAIUNUIANSSUIBIYSUINIS 1
il

Integrated Innovation Development Management Journal
IDMJ



NIMIUTIMIMIRRLLIRNTIIleysans U9 1 atui 1 unsau-lguieu 2564

that many countries worldwide have adopted to determine the direction of national
development. Therefore, this academic article aims to study environmental management
practices in Japan. Japan is one of the countries that have environmental management guidelines.
It is an excellent example of sustainable environmental management. Emphasis is placed on
developing the economy, society, and environment together. Considering the benefits of all
parties involved, emphasizing four essential principles: prevention guidelines, The polluter pays
approach, the Participatory management approach, and decentralization of management. One of
Japan's environmental management successes is measures to promote waste recycling. The
Japanese government has set a target for Japan's waste recycling rate to increase to 70 percent
by 2030 by implementing measures such as enforcing recycling laws. Promoting the business

sector and the public sector reuses waste, etc.

Keywords : Environmental Management, Japan, Waste Management

1. Background

Japan's environmental policy originated back in the early twentieth century. However, it
was not until the 1960s and 1970s, when the country underwent significant economic expansion
and industrialization, that environmental concerns became an important issue. In response, the
Japanese government enacted several environmental laws and regulations, establishing the
Environment Agency in 1971. The basic principles of Japanese environmental policy are four
issues, including Prevention--It is better to prevent pollution from happening in the first place
than to clean it up afterward. Polluter pays--The polluter should be responsible for the costs of
cleaning up the pollution they cause. Public participation--The public should have a say in
developing and implementing environmental policy. Decentralization--Local governments
should have a say in implementing environmental policy in their areas.

The key features of Japanese environmental policy consist of four topics: Cooperative
Governance: Environmental policy in Japan is developed and implemented through a
cooperative process involving the national government, local governments, the private sector,

and NGOs. This contrasts with many other countries, where environmental policy is made by the
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government and then imposed on businesses and citizens. Consensus Building: The Japanese
government places a strong emphasis on consensus building in the development of
environmental policy. This means all stakeholders must agree on the policy before it is
implemented. Market-Based Instruments: The Japanese government increasingly uses market-
based instruments, such as taxes and emissions trading, to achieve environmental goals. Also,
financial incentives like subsidies for cleaner technologies and green infrastructure projects
accelerate the transition to a sustainable economy. Technology Development: The Japanese
government invests heavily in developing new environmental technologies.

There are many compelling reasons to research environmental management in Japan,
which has grappled with environmental challenges while achieving remarkable economic
development. Pioneering Solutions-- Japan has a long history of environmental innovation,
developing and implementing practical solutions to issues like air and water pollution, waste
management, and energy efficiency. These approaches can offer valuable insights and inspiration
for tackling similar problems elsewhere. Reconciliation of Development and Sustainability--
Balancing rapid economic growth with environmental protection is a complex challenge many
nations face. With its successes and failures, Japan's experience navigating this tightrope walk can
provide valuable lessons for other countries striving for sustainable development. Unique
Challenges and Opportunities—- Japan's distinct geography, population density, and cultural
values have shaped its unique environmental challenges and opportunities. Researching these
aspects can offer valuable insights into adapting environmental management strategies to specific
contexts. Global Leadership-- Japan is a significant player in international environmental
negotiations and initiatives. Understanding its approach to these issues can provide valuable
context for broader global efforts to address environmental challenges. To sum up, researching
environmental management in Japan can offer valuable knowledge and insights that can

contribute to addressing environmental challenges within and globally.
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2. General Information about Japan

Japan is a country located in East Asia. The capital city is Tokyo. The national flag by law is
"Hinomaru," a red sun on a white background. The total area of Japan is 377,960 sq km. The
famous mountain in Japan that the dormant volcano is Mt. Fuji (3,776 m), the country's highest
peak. The last eruption of Mt. Fuji was in 1707. There are 2,265 volcanoes in Japan, but around
20 are still active (The national SOS Children's Villages association of Japan, n.d.). Population
growth in Japan is shown in Figure 1, which shows the combination of people living long lives in

an aging society and the low birth rate.

0.01% 100+ | 0.07%
0.07% | 2505 0.31%
0.33% [ s0-04 N 0.91%
0.91% 0 s R 1.70%
1.62% I o0+ NN 240%
227% I 7570 [ 281%
281% S rore 8.12%
sgov [ es-c0 NN <o7%
sz [ coo+ I s2sw
cove N s DR 2o
3.07% I so-5+ 3.05%
sar [ +s-+0 N 351
sesv% [ <00« NN a7e%
are [ oso0 I sae
289% I 0o+ NN 295%
249% N 2520 [N 253%
254% I 202+ [ 292%
254% I 1510 [N 227%
2az% C o [ 2.15%
227% I 5o . 215%
210% T o 1.99%

Source: US Census Bureau

Figure 1 Japan 2016 Population pyramid
Source: Country digest, 2016

In addition, Japan is a highly urbanized country, with around 70 percent of the population
living in cities. Apart from the world's 31 megacities (that is, cities with 10 million inhabitants or
more) in 2016 (United Nations, 2016), Table 1 shows that The first megacity of the world was
Tokyo-Yokohama, Japan which greater Tokyo is the largest urban agglomeration in the world,

swallowing up the neighboring cities of Yokohama, Kawasaki, and Chiba. Despite its size, Tokyo
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has very efficient public transportation, which accounts for almost 80% of journeys. Toko-
Yokohama's urban area was 37.8 million people, and the population density was 4,400 people

per square kilometer.

Table 1 the world’s 31 megacities in 2016

Rank City, Country Population Rank City, Country Population
(thousands) (thousands)
1 Tokyo, Japan 38,140 17 Lagos, Nigeria 13,661
2 Dechi, India 26,454 18 Manila, Philippines 13,131
3 Shanghai, China 24,484 19 Guangzhou, Guangdong, 13,070
China
4 Mumbai (Bombay), India 21,357 20 Rio de Janeiro, Brazil 12,981
5 S&o Paulo, Brazil 21,297 21 Los Angeles-Long Beach- 12,317
Santa Ana, USA
6 Beijing, China 21,240 22 Moskva (Moscow), Russian 12,260
Federation
7 Ciudad de México (Mexico 21,157 23 Kinshasa, Democratic 12,071
City), Mexico Republic of the Congo
8 Kinki M.M.A. (Osaka), Japan 20,337 24 Tianjin, China 11,558
9 Al-Qahirah (Cairo), Egypt 19,128 25 Paris, France 10,925
10 New York-Newark, USA 18,604 26 Shenzhen, China 10,828
11 Dhaka, Bangladesh 18,237 27 Jakarta, Indonesia 10,483
12 Karachi, Pakistan 17,121 28 Bangalore, India 10,456
13 Buenos Aires, Argentina 15,334 29 London, United Kingdom 10,434
14 Kolkata (Calcutta), India 14,980 30 Chennai (Madras), India 10,163
15 Istanbul, Turkey 14,365 31 Lima, Peru 10,072
16 Chongging, China 13,744

Source: Worldometers, 2017
2.1 Japan’s Environment Organization

From this environmental problem in the past, The situation that you know, such as the

mass cadmium poisoning of Toyama Prefecture in 1912 and The methylmercury outbreak of the
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Minamata Disease in 1956 (Midori, 2015). To make the environment as enjoyable. The first
environmental law in Japan was legislated in 1967. The Basic Law for Environmental Pollution
Control, legislated in 1967, was among the first "basic laws" in Japan, stating basic policy
frameworks such as the role of different actors. The Environment Agency was established in 1971,
and various policy measures were taken to reduce pollution during the 1970s and 1980s. It
became the Ministry of the Environment (MOE) in 2001. The Ministry of the Environment 3R15 &
KankyO-sh0) is a Cabinet-level ministry of the government of Japan responsible for global
environmental conservation, pollution control, and nature conservation. Moreover, in 2012, the
Nuclear Regulation Authority was founded. Since 2012, the responsibilities of the MOE have
included water and air pollution control, waste management, nature conservation, global
environment, and nuclear regulation. Mr. Masaharu Nakagawa is the minister of both (the Ministry

of the Environment and the Ministry of State for Nuclear Emergency Preparedness).
2.2 Environmental Management Policy and Plan in Japan

In the 1990s, Japan's environmental legislation was further developed. The mix of
instruments used to implement environmental policy is highly effective. Regulations are strict,
well-enforced, and based on solid monitoring capacities. Significant progress has been made in
tackling non-conventional air pollutants (e.g., dioxins, benzene), and waste management can be
expected to improve further with the recent overhaul of the relevant legislative framework. Strict
standard setting and financial support for research and development on new environmental
technologies and treatment methods have had a positive technology-forcing effect, which has
helped ensure the timely implementation of stringent regulations. The present system also has
some cost-effectiveness advantages: nationwide emission or discharge limits are made more
stringent at regional and local levels when needed, often through agreements negotiated by
prefectures and municipalities with industry. Environmental impact assessment (EIA) is
systematically applied to major projects, and consultation of the public and regional and local
authorities has improved. Japanese industry has been proactive in establishing environmental
management and reporting systems, and several branches have taken initiatives to reduce their

environmental "footprint" (Forbes, 2005; The OECD Environment Programme, n.d.)
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The new basic environment plan was thought of under six concepts. Including: (Ministry of
the Environment, 2006) (shown in Figure 2). Outline of the Basic Environment Plan: The way to

new richness developed from the environment consists of 3 parts. Including:

Healthy, Rich and B
Environmentally Advanced

e Safe, Secure ans High Quality Life
e Environmental burdens do not exceed

the environmental carrying capacity

ironmentally Sound
rial Cycle

und material cycle in various
ystem

rnational Activities
ooperation and Collaboration
n a global scale

Particip

e Fair and equitable cost b

between generations, regi
and entities

¢ Voluntary action and
participation in decision-
making \

ionious Coexistence

» Coexistence of people and nature

Figure 2. Objectives of the New Basic Environmental Plan

Source: Ministry of the Environment, 2006

2.2.1 Current Environmental Status and Directions for Environmental Policy Development
2.2.1.1 Integrated improvements of the environment, economy, and society

1) Realization of an “economy for a better environment” and an
“environment for a better economy” that The impact on the environment differs significantly by
what is used or what services are used even if a similar lifestyle is being led. Depending on a
device in the product design stage, we can reuse and recycle more. If we use durable products,
the energy and resources required for producing them will be reduced. As much as possible, we
need to produce goods and services in ways that have less burden on the environment.
Sometimes, an environmentally friendly lifestyle creates a new service. There is hope that
protecting our beautiful nature leads to Eco-tourism, and as a result, people become enriched,
which would lead to activities that protect the environment.

2) Realization of a “society for a better environment” and an

“environment for a better society” that Activities for protecting the environment, such as used
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paper recycling, sutter cleaning, and management of community-based forests, have been carried
out with a common purpose, community bonds have been maintained. There is a need for
everyone in the community to work together once again to protect the environment. This would
lead to strengthening the social power of the community through intergenerational interaction.
3) Working towards a lifestyle that could be passed on to generations 100

years from now, Living an Eco-friendly life does not mean you have to compromise on something.
Reducing the environmental burden while pursuing a rich and high-quality life for everyone is
possible. However, we must consider how to lead a rich and Eco-friendly life by reviewing our
lifestyles.

2.2.1.2 Formation of sustainable national land and nature

Nature brings various benefits to our lives. The trees clean the air, and a river
nearby lets us have cool evening air. It is necessary to protect and strengthen such working of
nature. It is necessary to create an ecosystem network with associations and dispositions according
to the manner of inhabitation and growth across Japan. There is a need to think of a mechanism
that utilizes and supports the environment protected by social capital left by our predecessors
and the activities of agriculture, forestry, and fisheries until now. Through such efforts, we must
pass on a better national land for the future.

2.2.1.3 Enrichment of research and development and measures

To solve environmental issues, scientific clarification of their causes and
mechanisms is needed. Science and technology's roles in taking steps toward the issues are also
important. For this, we will further improve research and development. On the other hand, if we
do not take any action on an issue that has uncertain points at the time, things may become
irreversible later. For such problems, we take precautionary approaches based on the size of the
problem.

2.2.1.4 The new role of the national government, local governments and citizens,
and the promotion of their participation and collaboration

To protect the environment, each citizen, business, organization, local authority,
and country must fulfill their respective roles while working together. For that reason, we all must
think about how we will protect the environment together while actively exchanging information

with each other.
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2.2.1.5 Strengthening of efforts with international strategies

Many environmental issues can only be solved if people worldwide work
together. There is a need to actively get involved in the efforts to solve such problems and
formulate the rules.

2.2.1.6 Formulation of policy measures

Our present lifestyles may significantly impact others in the future, for example,
regarding global warming. For instance, we must look at the problem in the long term, such as
50 years from now, imagine the vision of our society, and think about what we can do to realize

it.
2.3 Specific implementation of environmental policies in the present quarter century
The government will give priority to the following ten fields for implementation, as show in

Table 2.

Table 2 10 fields for environmental implementation

Fields Issues Description

Efforts for global warming issues 1. Absolute achievement of the 6% reduction commitment
in the Kyoto Protocol
2. Future long-term and continual emission reduction (begin
the work of setting up long-term goals)

3. Adaptation against unavoidable effects of global warming

Efforts to establish a sound 1. Creation of a socioeconomic system with less
material cycle society consumption of resources and high energy efficiency
2. Promotion of efforts incorporating the spirit of “Mottainai”

and partnership

Individual

3. Internalization of the 3Rs concept in the manufacturing
process
4. Development of the system for the proper circulative use

and disposal of waste, etc.

Efforts to secure a good air 1. Securing a good atmospheric environment in order to
environment in urban areas ensure a wholesome and pleasant urban living
environment
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Fields Issues Description

2. Transformation of business activities and lifestyle that
cause little environmental burden as measures against air
pollution and the heat land phenomenon, the building of

environmentally sustainable city and transportation

systems
Efforts to secure an 1. Conservation and sustainable use of the water
environmentally sound water environment, including water quality, water quantity,
cycle aquatic life, and waterside areas, and creation of a

prosperous community through contact with accessible
water environments

2. Formation of a plan by regions that is consistent with
water utilization and flood control

3. Maintenance and improvement of storage penetration
and recharge performance throughout all basins

4. International dissemination of the efforts and

contributions to solving the world’s water problems.

Efforts to reduce environmental 1. Information collection on hazard and exposure and
risks from chemical substances promotion of scientific risk assessment.

2. Effective and efficient risk management from the
viewpoint of reducing environmental risks throughout the
lifecycle and precautionary approach.

3. Improvement of the understanding and trust of citizens
on environmental risks by promoting risk communication.

4. Fulfillment of international obligations and active

international contribution based on national experiences.

Efforts for the conservation of 1. Conservation of Ecologically important areas and
biodiversity establishment of nationwide ecological networks.
2. Enhancement of wildlife management and alien species
control
3. Promotion of appropriate activities related to agriculture,
forestry and fisheries, and conservation of rural

landscapes.
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Fields

Issues

Description

Cross-cutting

Building a system where values
of the environment are actively

evaluated in the market

1.

Promotion of the provision of environmental information
on products and services and the disclosure of

information on corporate efforts for the environment

. Consideration of economic instruments

. Improvement of the ability to make efforts for

environmental conservation, such as the environmental

management system.

. Utilization of environmental investment such as SRI

(Socially Responsible Investment) and government
procurement.

Efforts with the international market in view.

Promotion of fostering human
resources and communities for

environmental conservation

—_

. Develop human resources that take action for

environmental conservation, such as promoting
environmental education and learning coupled with
activities.

Creating an organization and network for environmental
conservation, such as promoting continual efforts as a

community business.

. Create communities that utilize the respective resources

and characteristics, such as promoting activities and

community vitalization.

Improvement of infrastructure
such as science and
technology, environmental
information, and policy
methods with a long-term

perspective

—_

. Intensive promotion of environment-related research and

development.

. Development of a foundation in which anyone can

quickly obtain information required for environmental

assessment.

3. Establishment and promotion of methods for

environmental consideration in administrative measures

such as strategic environmental assessment.

4. Presentation of a super long-term vision for 2050.

Contribution for the
formulation of international

frameworks and rules

1. Vigorous contribution to creating a worldwide framework

on the environment on global, regional, and multilateral

levels and formulating the rules.

oy
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Fields Issues

Description

2. Spread of effective environmental management

mechanisms for global environment conservation and

sustainable development, mainly in Southeast Asia.

3. Promotion of the support for environmental conservation

in developing regions and international research of the

environment.

4. Securing partnerships with various stakeholders and

infrastructure development of information and human

resources.

Source: Ministry of the Environment, 2006

2.4 Case Study: Japan’ s Waste Management

History of legal systems regarding the development of a sound material-cycle society

(post-war period to the present) as show in Table 3

Table 3 History of environmental legal systems

Period Major issues

Law enacted

Post-war period 1. Waste management for environmental
to the 1950s sanitation
2. Maintenance of a healthy and

comfortable living environment

Public Cleansing Act (1954)

1960s — 1970s 1. Increase in the amount of industrial
waste and emergence of pollution
problems as a result of rapid economic
growth
2. Waste management for environmental

protection

1. Act on Emergency Measures concerning
the Development of Living Environment
Facilities (1963)

2. Waste Management Act (1970)

3. Revision of the Waste Management Act

(1976)

1980s 1. Promotion of the development of waste
management facilities
2. Environmental protection required for

waste management

1. Wide-area Coastal Environment
Development Center Act (1981)
2. Private Sewerage System Act (Johkasoh

Law) (1983)

1990s 1. Waste generation control and recycling

1. Revision of the Waste Management Act

(1991)
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2. Establishment of various recycling
systems

3. Management of hazardous substances
(including dioxins)

4. Introduction of a proper waste
management system to cope with
diversification in the type and nature of

waste

2. Act to Promote the Development of
Specified Facilities for the Disposal of
Industrial Waste (1992)

3. Japanese Basel Act (1992)

4. Basic Environment Act (1993)

5. Containers and Packaging Recycling Act
(1995)

6. Revision of the Waste Management Act
(1997)

7. Home Appliance Recycling Act (1998)

8. Act on Special Measures against Dioxins

(1999)

2000- 1. Promotion of 3R measures aimed at the
establishment of a sound material-cycle
society

2. Enhancement of industrial waste
management
3. Enhancement of illegal dumping

regulations

1. Basic Act for Establishing a Sound
Material-CycleSociety (2000)

2. Construction Recycling Act (2000)

3. Food Recycling Act (2000)

4. Revision of the Waste Management Act
(2000)

5. Act on Special Measures concerning
Promotion of Proper Treatment of PCB
Wastes (2001)

6. Automobile Recycling Act (2002)

7. Act on Special Measures concerning
Removal of Environmental Problems
Caused by Specified Industrial Wastes
(2003)

8. Revision of the Waste Management Act
(2003 to 2006, 2010)

9. Small Home Appliance Recycling Act
(2013)

Source: Ministry of the Environment, 2014

Table 3 explained that the many environmental problems and environmental movements

in Japan. Then, Japan tried to promote establishing a sound material - cycle society in 1991 by
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revising the Waste Management Act; waste generation reduction was added as a purpose of the

act, along with sorted collection and recycling of waste. Currently, Japan has many ways to

manage and recycle waste from the household and industry sectors, as shown in Table 4.

Moreover, Japan was successful in waste management, which Its trend to decrease as shown in

Figure 3.

Table 4 Conclusion of solid waste management and recycling technology in Japan

Issues

Technology

Collection and Transport

Technology for efficient waste transport

1. Increased efficiency of wide-area collection and transport through transfer
stations

2. Setting up transport station to streamline collection and transport
operations

3. Fuel-efficient collection and transport vehicles with high load volume

Municipal waste

incineration technology

Safe and sound municipal waste incineration 2 and high-efficiency power

generation

1. Advanced ability to prevent pollution and high-efficiency power generation

2. Waste incineration facilities in residential and commercial areas

3. Solution to poisonous gas and dioxin emissions

4. New-Generation Incineration Technology such as changeover to new-
generation incinerators, status of transition to high efficiency electricity
generation.

5. Suitable Incineration Technology in the Asian Region

Medical waste disposal

technology

Sanitary disposal technology with 3 high-environment preservation capability
1. Safe and appropriate disposal of medical waste

2. Diverse incinerators that control the generation of dioxins

PET bottle recycling
technology

Technology to produce high-grade recycled PET resin and recycle products

1. Collection and recycling to make diverse products

2. Collection of PET bottles and handing them over to reproduction
contractors

3. Resource recycling technology to produce high quality products

4. System to efficiently collect PET bottles

Home appliance recycling

technology

Technology for high quality recycling 5 that is ecologically safe
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Issues

Technology

1. Home appliances can be a source of pollution if handled inappropriately,
but become useful resources if handled in the right way

2. Home appliance recycling technologies in Japan focus on the effective
utilization of resources and the safe treatment of hazardous material, and

methods and operations becoming more and more sophisticated.

Biomass utilization

technology

Technology to efficiently recover 6 electricity and fuel from biomass waste

1. Active use of biomass

2. Japan's concrete measures for food waste, etc

3. Law for promotion of Recycling and Related Activities for treatment of
Cyclical Food Resources (Food Recycling Law)

4. Using energy generated from sewage sludge

5. Utilizing farming, forestry and paper industry biomass as energy

Waste landfill technology

Landfill disposal technology that enables 7 the stabilization of waste in a
short time
1. Enabling early use of land with a semi-aerobic landfill structure

2. Waste landfill technology and system- Semi-aerobic Landfills

Source: Ministry of the Environment, 2012

M Total amounts of waste generated

(10,000 tons) |~ Industrial waste

Enactment of the BasicAct
for Establishing

—&— Municipal waste (10,000 tons)

50000 a Sound Material-Cycle Society 17.000
45.000 N\ 42,168
40604 5 16,000
40,000} / 9474 39,381 38,599 38,121
i 45,000
35,000 sy 439 31207 5122
Enactment of the Waste| ™
30,000 Management Act B 09/ 453 4539 |
25,000
20000k / ' Bubble economy 73.000
period
15,000 -2.000
10,000} 891 Rg%&fﬁ%@?{g&c Establishment of a sound material-cycle society | -
5000} 621 Pollution problems and living environment protection '
Public health improvement
0

1955 1960 1965

1970 1975 1980 1985 1990 1995 2000 2005 2010 2011

Figure 2 Amounts of waste generated in Japan

Source: Compiled from MOE, Waste Management in Japan
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3. Strength and Weakness of Japan’s Policy

From our analysis, environmental management in Japan found 5 things that are to be
successful. First, its environmental policy was concrete and practical, and the public and private
sectors cooperated. Second, Japan implants its people with environmental concerns through its
primary to tertiary education system. Third, Its people’s awareness of the importance of
environmental issues and their strict practice result in the effectiveness of the policy. Fourth,
Because of the disaster, people have learning, adaptation, and environmental protection. Last,
Laws and regulations are strengthened - Home Appliance Recycle Law (HARL). Meanwhile,
Weaknesses in environmental management in Japan found two things. The limit of assets or
topography, lack of natural resources, and the risk of disasters have affected the loss of resources.
There is no effective management of environmental emergencies, but they arise from unexpected

situations like the explosion of the nuclear reactors in Fukushima.
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Abstract

The objectives of this study were to 1) study the level of opinions on organization climate
and the level of attitude on Good Governance of personnel of secretariat of the House of
Representatives and 2) study the relationship between opinions on organization climate and the
level of attitude on Good Governance of personnel of secretariat of the House of Representatives.
The research study was conducted using quantitative research methods. The data was also
gathered through questionnaires answered by 334 samples of personnel of the secretariat of the
House of Representatives. The data for the analysis was Descriptive statistics and inferential
statistics for discussion of results according to the specified research objectives.

The results of this study found that the sample group had an overall level of opinion on
the organizational climate of the secretariat of the House of Representatives at a high level. In
terms of organization climate; the organization structure is at a higher level than other aspects
and followed by controlled climate, support climate, reward climate, and progressive
development climate accurate, and attitude level of Good Governance found that overall at the
higher level; in term of Good Governance attitude on Morality at the higher level than other
aspects, and followed by Rule of law, Cost-effectiveness or Economy, Accountability,
Responsibility and participation accurate. The results revealed that the relationship between
opinions on organization climate and the level of attitude on Good Governance of personnel of the
secretariat of the House of Representatives was a positive relationship at a higher level overall
(R=.835%) at the statistical significance level of 0.05. The Executives, officers, and relevant agencies
should plan proactive service strategies together to obtain strategies and guidelines that can
respond accurately and appropriately to awareness and participation to exceed expectations and
raise awareness of the importance of Good Governance which will result in the organization's

growth with sustainability.

Keywords: Attitude, Good Governance, Organization Climate
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Abstract

The objective of this was to 1) Study the creative thinking in the work performance of
the staff of the local administration in Pathumthani province and 2) Compare the creative thinking
in the work performance of the staff of the local administration in Pathumthani Province as
categorized by gender, age, educational level, work experience, and salary rate. The data was also
gathered through questionnaires answered by 400 samples of the staff of the local administration
in Pathumthani province. The analytical statistics include percent, Standard Deviation, t-test
(Independent Sample), and One-way Analysis of Variance (One-way ANOVA) with F-test.

The result revealed that an overall level of creative thinking in the work performance of
the staff of the local administration in Pathumthani province at the high level, show that sorted
from highest to lowest as follows, the aspect with the highest level of opinion was originality in
work, followed by flexibility thinking, fluency thinking and the side with the highest level of
creativity is the side of elaboration thinking. The comparison of creative thinking in work
performance among the staff of the local administration in Pathumthani province according to
the personal factors of gender, age, educational level, work experience, and salary rate found

that all these factors are insignificant to the creative thinking in work performance.

Keywords: Creative thinking, Work performance, Local administration organization
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Abstract

The social and economic factors had affected the urban growth pattern, cause a high
density of settlement and business district. The development and management of urban growth
become important and many urban growth models were developed nowadays. So, the study was
conducted to compare the difference of urban growth models CA-MARKOV, CLUE-S and SLEUTH.
These urban growth models can simulate the urban growth pattern and can be applied to others
context area, use data analysis factors that can be easily collected and accessed. The study found
that the urban growth pattern of these three models is not much difference because the analysis
method of these models is to analyze the change of area in each time. The difference is the
equation of models, the CLUE-S has advantage because the model has analyzed the relationship
between landuse and other factors. The CA-MARKOV has analyzed the relationship of each nearby

landuse. And the SLEUTH has analyzed the relationship of urban, transportation routes and slope.

Keywords: Urban Growth Model, CA-MARKOV Model, CLUE-S Model, SLEUTH Model
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MARKOV & auuusiasenisagintans vilaui e Andulag Alan Turing a2 John von Neurann
lasuuuinaes Cellular Automata anusadiuUssgnaldnulanainuate lassasnaveuuudaedl
Snuaeiilidudeu fanuansolunswansenudunats fnsuandusomesafidaau Tneund
waalunsAnwinsvengiivesiiadlaenisiduuudnass CA-MARKOV agldladendnae suuuunsld
iR o899 2 Fraaan LLazmmiaﬁﬁ]ﬁaL%aﬁuﬁ'gmﬁﬁqmaﬁiamsm?ﬂlEJuLLiJaamELGﬂumﬁmewmlﬁ
wigaainsiaseiufunuusiansduy

1o (Singh. 2003) I¥agunns¥iaruves Cellular Automata Fdunuudiasaiiseldies
Usenaudewad (cell) waziian (time steps) Inefiwadauusnnidnuausdurenis ddduudazisad
diddaarey Tutednarifulife warluusaswadazgnanuaumsvhaudaengmaiudsunas
(Transition rules) wazilesdusznaunavian 5 dau feil

[ ' (%
[y

2.1.1 Wufwas (Cell Space) ApfiuidwaeuInTa Ineanuazden (resolution) AsAuediv

U a

ANUMINTALYRIL UL aRMAsTRYaTlag T azda s denvianyay

Y

2.1.2 @nuztaad (Cell States) LLAAIDIADIUNTNVDILA LN UT L ULAASLYAD LAY
v faa | I3 v v Ao £ | 44 1 & o @ v
anmnslduseleviniuluusazivadazgnunuamesianasiuu Wy 1 Aewdnd 2 e als Wudu
2.1.3 9791787 (Time Steps) kUUI1a04 Cellular Automata 9ZLAAINIYINIAITENIN

' e a 3 a o 1 & P 1% < ¥ o
winnsadluusiagiianlunldlunsinseinisdsundas nsimuatisaiuegigldanudugimue

Y Y Y
2.1.4 ngnsiUasunias (Transition rules) Wuesdusznauddgiigalunislduuuinaes

q

[

Cellular Automata Tun15ies1zrin1sasunUatiienazinuadnwauznsasulasegradunadn

ngnswasuuUasiilagynfseseyisanusveswadneunasnainsidsunlamlasudninanigas

]

S9UTNALANNNTOMNUAIBALNT 1

{See1} = F{SHIED) N3l 1

Tneft {S¢i1} = anugvaavadntna (t + 1)

{S¢}

anuzvenvaantian (&)

{Iﬂ = WAATIAL

f = ﬂgéumfnimﬁammm
t = Y33

h = YUINVDIIART LA
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2.1.5 1waaseut19 (Neighborhood) &I 2 wulAafilanafugaasoudnsde Neumann 1a

@uaINd 4 waa way Moore lavaualiing 8 waad san nd 1

AW 1 ANYTYRITadToUT1aMNLLNAAYEY Neurnann way Moore AMsany
fiyn: Singh. (2003). Modelling Land Use Land Cover Changes using Cellular Automata

in a Geo-spatial Environment.

Tumaneq wuusiaes Cellular Hu nnue9n 19UA suudasdulug Usznaudumnain
n3¥UIUNIINTeN (Filtering) wazn13sdnn1stuteya (Reclassification) Tne el newlna way
UDTLUU wnae (Tommaso Toffoli; & Norman Margolus. 1987) Tona1ild Tu a.a. 1970 dnedindnans
Fo 20y AouLag (John Conway) Lau Cellular Automata 3195 A uNgus Game of Life

1AgAMNUALANT U VDR WNUAINIY 1 K38 WaandTIn (live) way 0 Wsowwaa kidin (dead)

lPgUAaLIgadaTQNABUTBUMBLYARIIUIU 8 LUARlUNANINKINT FanINT 2

Northwest North Northeast
West Central East
Southwest South Southeast

AT 2 FutiveseaduIndeuria 8 WSeTIn 3x3 Wwad
fiu: Tommaso Toffoli; & Norman Margolus. (1987). Cellular Automata Machine: A New

Environment for Modelling.
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al

lnednsngnisiasuwlasuaasannall

Iaaa

1) waanldfidin lurranar T azildeuduwadnidinlugisaan T+1 duwaaseus
WwaatuilduIuinau 3 wad luwadasuseu (Neighborhood) vu1a 3x3
2) waaniidinlurianal T azwdsuduwaai llidinludiana T+1 d1iwad

APUTBUMBTIUIULBENIN 2 139 1NN 3 1Wad Tuwaddenseu (Neighborhood) wua 3x3

t t+1 t+2

Al 3 MsLAsuLUAYEn UL YRITAS lULAAY MLV T Game of Life
fiun: Fedra K.; & Feoli E. (1998). GIS technology and spatial analysis in coastal zone

management.

2.2 WUUI1aad CLUE-S
Ywos 11udsn (Peter Verburg. 2004) N1 UUIa09 CLUE (The Conversion of Land

Use and its Effects modeling framework) Aauuudnaesildlunisdtassguuuunisiasundanisly

saa

Usgleguiauainnismanudunusseninanisldusslevuiiauduladondndu wuuiraessiiniilagn

Wann e lluiuNssAuUsEIA Laznivdadivuanunlve Ingasunlainisiauisliaiunsaldla

aAaa I3

Tuiuiif fawndnasnlaglddodn CLUE-S (The Conversion of Land Use and its Effects at Small
Regional Extent) wuus1a e wamnu i eldlun1ssraesiuil nsud sundasnslddsslowdinu
MnMsTengimauduiusseninansldselovdi Auduiiadendnduresiuiidnw Jaudunis
Ainngimanuduiusludiud lnedoyaildfogunuunislifidulugasnaiingdue 2 9290an
fuuly

29AUENOUNENTDIMUUTIA0Y CLUE-S laun asAUsznaudiunnanume (non-spatial

module) uazasAUsENaUAIUTINUTN (spatial module) Hs1wazidennsaluil
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2.2.1 asfUsznovdRnuEnyay (non-spatial module) unsiuual3uaanusienis
wazAuntan1sidAfulugveuualuiuiAnw 3Fn1sAulInazuans1aiueenbUmun undny
lpguudnaes CLUE-S aglufinnsAuiaiiiomusunammiusaan1sn1slanay wikuuinaesasldusunn

ASIINAUNAINUALLUS B U S URAaNA N LA NLUUINaD S

v '
A )

2.2.2 @UABINUA (spatial module) Usznousme 3 d@ugeoulaun

1) MsmvuaaNLaviduresnsldiay (Probability) A1vualaaindnwagnis

= I

Wasuklasnslanaulunundney dnaunainanudesnisnislanausazdadosige vamesaiunienIn

o

wiswgiauazvdsan Jadedananazdnsdadeiisdiiinnisiudsunlasuardadefiiludadiinng

o

Wasuwlad Anuu1asdureIn1slgnaurrualaasaunis 2

Rki = akXIi + kaZi+' - aunsh 2
Tnefnualn
R = AudzueINslanaY
i = NUNAENE
k = sUuuunslau

X1 2 = Uaduiinadensivdsunvassuuuumslinau

ag, by = mvduiusszninsguuuunislinfuuasdadesinge

1 o ! & vada & Y  aaa aa
@f:l’]dlﬁﬂgnll IummmﬂzLummmf\]gL‘Uu“uaﬂﬂ’lﬂ"wmuuu A3TIVLABDINITNIINIADA

o aa [ | a 1 . . @ ad = o v 6 ' [
w1 lalunisAuia 1n15AINa1ITenIn Logistic regression LU N15ANMIAMUENNUS TENIN9NTLY
AhuunazUszinnuazUadunieg Alinadunisiudsundainslanau lnerdulsed@nsalaainnism

v o s ° ° ' I a yaa
AnuduiusazihnlglunsAinamaniazsiduresnisidsundasmslanau

2) msimuangmsidsuwlainisldingu (Decision) Apn1smuadnguuuunsiy
naurdinlaaunsadsuntadiniolils wagmndniswfeunlassiimavasuudadvduguuule

ledinmsivuanguIviasnan 3 Tefe w@ahusnim (Stability) S1sun1siuieuwias (conversion sequence)

[
[

WATNUNABIINY (Restriction area) Inalisuasidanndl
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(1) w@desnn (Stability) WWunsivunszauadendglunisivdsundainisid

AU lneivuaduaiszning 0 83 11ay 1 Aeszauiinzdinmsivasundasnistdinuluduguuuudule

& '
A I

gniigavselianusaiasunladle wu wuiguwuazliaunsadsuwdadllidununiilll Judu uay

9

[ 1d v

0 Aeszaunazdnisasuuvaimsldnfauieigagu Auiivildzdsuwdadlydunuiguyy [Wudu

=3

! < o a ! o N yaa & A
EJEJ’]\‘]vLiﬂG]’]lI ﬂ’]iﬂ’]‘lﬁuﬂLﬁﬂEJiﬂ'TW’*i]%LLG]ﬂG]'NEJEJﬂVLUGﬂlILL‘L!'?JI‘L!&J“UENﬂ'ﬁL‘LJ@EJULLIJa\?ﬂWﬂGZWW]uﬂLUWUVIﬁﬂH’]

(2) a1 un13LUA suwUas (conversion sequence) ABAITATRUAAIAUNIT

2

Wasuwladliaenmrassdunginssunislanaulununuug legaidunisasundanislanfuazses

v ) & a ' ° v A a & A ' & A
A9AAA09NUANULTUDTI WU Anrualinud UUasundadluiduil udi inensnssy wagsau1nua

nensnssulasunvasiuiduniunsnde Wusu degranisilasundasnsianmu

Land use change sequence

(b) longging

(a) agricultural expansion I‘W‘

forest » agriculture » grassland

{d) reclamation

dl o 1 o > ‘NI W‘NIQ
AN 4 Feg19a e UNSIUABULUAINS LY NAY

fisn: Peter Verburg. (2004). The CLUE Modelling Framework.

¥ '
=l =

(3) WUNADI%Y (Restriction area) ADNITANAUA LN UN bl @115 UE suLUAd

sUuuunsldnAuduey Tuiluguuuuduald wu fiunthanu gnetuuisnd Wusiu

Y

a

3) NN5ARATINITIENAU (Allocation) Wun1sAIUAGILUINIsIUAsURUaINSTENAY

[

U5nauluaiegnaun1sn1sinseilaiuiiuas kuudnaasuunain (Dynamic Model) lagiilouidn

1%
v

Toyanindunanualuwuudiaes CLUE-S i wuuinasavginuasmwiianisiuasuwlamslaniulag

o
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(1) susmgadadenindulunsivuasumianisldngu
(2) man1salaudiazduvesnazigad Inaruingluuunisldnauunas

sULUUMIBENNT 3

TPROP;, = P;, + ELAS, + ITER, dun1si 3

lgivuali

TPROP;,, - madaziduresnislinau

Py = fuifiomngauosguuuunslidau
ELAS, = mMaAsuLasiilsiuiueuvesguuuunsliiay
ITER, = stz sULuUNSTTRUTs

v o s vaa !
duiusiuguwuumslanauusazsUwuy

(3) MyvuansiaguwdasnsidnaulagnisaiagiAfindsangg vesguuuy

mslanAuguuuusngeg lngazvinisivuaguuuunislanaumennuunazdugianvesusdazisad

= o

n1sfivuasurdaredazsULuunsldnAuazgniuTsuisuiuuTuuaIy

' 1% '
Yaa a A a YV !

AoansNstEnAunivue dmsusuuuumsldnaudssanlanmvuadunisdiiuidosninuiunmn

[

v o ° ° 5 A a & AF yala o
AINUABDINTIVINTUANIZHNUTNIATUIUTUNDENNNUNUVU LL@SM’]ﬂEﬂLLU‘UﬂWiI“UV]@Uﬂi%Lﬂ‘l/lIWVlﬂ’]WLl@l

FILNUILAITNUANINNTIUTLUIUAUFBINITNSITNAUN S UR Az NAUIUND LD NAS LA WA

Y

= a '

a1 Tudupewdl 2 8 ¢ semungaunesiidwifulsnanudesnismsldinuiimmun wazilovh
nsfaaEiIAuLdl wudassazaisdoyanisliiau nduuuudassazdunlutnaioly
Junazdaliimuun
2.3 WUUd1a99 SLEUTH

LUUd1ae9 SLEUTH (Slope, Land use, Exclusion, Urban extent, Transportation and Hill
shade), wsetei3uneg1adunanisie Clarke Cellular Automaton Urban Growth Model LUUSa0ad
WAILINIINNITIINAUVDILUUTIa09 2 ¥HAlawA The Urban Growth Model (UGM) wag The land
cover deltatron model (LCD) gnitmunlng Keith C. Clarke iielfannsalfnutuiuiivasmunauay

Husmsgiurilan (U.S. Geological Survey. 1996)
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wuushans SLEUTH Fadlifeyalunisinsgiianun 6 vialdin anuaiady, susuuns
T9iau, iuiifuoen, fuidles, nMsAuuIAULAZLT LN T,ﬂaﬁayjaﬂgwmﬁgu%ag'gﬂLLUUSU@QIWémW
wana gif IA Cell Value 7y 0 uay 255 amnefi hiffoyaluwadiiug wasiwadideazey
589173 0 < n < 255 uUUSIResEfIMsToyaTiAunaranu iR Tuieauus g Tunissuan
uazderumIUAsuaneaiieadutinanegetes 4 franameiu uazuuudiassiodddeya
sUsuumMslETiRY 2 sUnuutuludensdiun

Haseldlunuuiiassiatiniseanidu 6 Usslnneanisnen 2

an519% 2 Jaseildlunuusiass SLEUTH

Uaqe

AUTY (Slope)
Joyanudulauaindeayauuudiaeesedugudaay

(Digital Elevation Model 3o DEM) &sluuszmalngldinisdnii

Fulasnsuuwuiinms lnedoyanisluwuusiassd a1 Cell value

sowianlu Sfovay wavA1SevazariiAogszning 0-100%

sUsuuMslEnAu (Land use)
Apunun yULuuMsNAululnAnyr Tnsluusag Pixel

a1 U I 1 =) 1 yvala b4 1
ﬂ?iﬂ%ﬂﬂ’]@]'ﬂLﬁ‘U@%IU‘U'ﬁ\iﬁLﬂ’] LL@%LL‘U\‘IE‘ULL‘U‘UW]{L%V] Aullegna

TaLau LU
(R,G.,B) gﬂLmeﬂﬁfﬁiau
(1,1,1) YrLUazAgnas
(2,2,2) fufinwasnssy
(3,3,3) wdath
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oy

IDMJ

AMndsenau

U2y

NunenU (Exclusion)
NunsnuAenNunNazluausawlsanmnatedudiosls
! & A s e t% o 1 . ¥
W NunUruvasindudu Inenisinuna pixel value @1unsaly
ndlafld Fuegiungnisiudsuwdasiiiivun Wuivualiiung

1 . 1w 1 (% I & v
A1 pixel value Wiy 0 llanunsaaunaisdudiosls

\ies (Urban extent)

foyatuiifedlulusnanvonisine azgnihandium
lngwuudnaes 138011 Seed waztoyaluddoquiagiiunAruinm
AnsadalasuuUIaeiiesaensuenefveadioslueuwan ¢e

[ [
v N 1

wntl Toyadiuiidiosildiusdesiidous 4 sranaduluidiorili
wuudansfinruuiugunndy

Payaiilotlulsingg desegluguuuy raster Ingilan Pixel
Value 581319 0 fi¢ 255
auU (Transportation)

Toyanuy nIatdunisanuiay lagnudiuiaiudaly
LUUTIa09 1 p391ngUuuLre UL uaEdn1UE buLlased
naeAnaIreIN1sTenefiivetiadlasaziiutadendnlunisiivun
sULUULazfiaensretefiveies fatuifl it uauuslug
wuudraes SLEUTH Isthdeyaauusnldlunsdunndazsiosdiog
i 2 U Tasagdmualidoyanuululusnidusiaieiy uasdeyalud
somnazthuifedumnsdsuulasiely

tayanuululsngg deseglusuuuu raster Inwilan Pixel

Value 5173149 0 Da 255
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aMwusenau U2y

Hill shade

A e, T uNNNUNS IVDINAANSNLPINULUUIIRDY e

as1uasiuguuesnIsusuiuan nuaIndeulaeseuludoyanis

Lok N

¥, veeiivasilod lnedaya Hill shade anunsaasislavndeya DEM

wagsotaglulnuding

fin: US. Geological Survey. (1996). Project Gigalopolis: The SLEUTH Overview.

ArduUseans veenisveneiveaiiesazriinisauguiuuiiassnisuseiveiied
Tneanvaniaggnasuiisulpsnisieudisufunisiasuulaswessuuuunsldiaulusinuesiud
Anw TneendusyAniveauuusaesiiiianun 5 endedu ldu

2.3.1 Dispersion coefficient U5znauUA28 Spontaneous growth G’fﬂﬁﬂﬂﬁﬂiUﬂumm
Huldlei pixel nilsazianiduiuiidouay Road influenced growth Fovinsmuaunsuenefves
SlosfiAnT umundunsauuauuAs

2.3.2 Breed coefficient azvhn1sauuaudululdvesnisveneiivenies luiluiif
Liladudioswnneu

2.3.3 Spread coefficient agyn1smuauAMNL1aziuves pixel Midudiunisveinis
vgefvaniionyaiuiiiiosey

2.3.4 Slope coefficient 9¥11N13AIUANNTTVLEFIVDAITBIALIATIZNAINAIANUTUVDS
gy pixel fiunzausenisvenedveades lnawlen Slope coefficient g9 pixel Hugasillenaiioz
wawndudlosds usvninen Slope coefficient fiddnlnd 0 unTufiagriliflentad pixel duaziau

) P ° [ =
NAYLUULLBINNAT AIAINA 5
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slope coafficient
approaching 100

slope
coafficient
=50

slope
coefficient
approaching 0

Probability of Urbanization

|
0 CRITICAL SLOPE

Parcent Slope at a Pixal Location

o v v 6 ' o [ A
AN 5 ATINLEAIANUFUNUTTZMINANUTULAL AN UL

fian: Qi Lingrui. (2012). Urban Land Expansion Model based on SLEUTH, a Case Study
in Urban Land Expansion Model based on SLEUTH.

2.3.5 Road gravity coefficient g¥1MN15AIVANAITEEENITAUNIZIGAVES pixel DAL

[ & o a 1
nangiunudiedlunuuuadunig

3. a3y

mmwaﬁﬂmwudﬂmigﬂufuumisumaﬁ’wauﬁaqmﬂuumﬁ"]amﬁqa'm danulnatAeeiu
namAsludIENTg wuusaeni 3 wuu Wiessdainnisasunlasdundaztisnauasinisivun
nuesmIAsundaamilouiu daduiinisinsegddunisiasuntas Tnsuuusiass CLUE-S fin1s
AlAszansiun1sUE sunlas wALUUS1a09 CA-MARKOV waz SLEUTH lufinasTasizdardunis
WasuuUas dmduilaseildlunsimssinuiuuusiassis 3 wuy ﬁmﬂ%’gﬂmumﬂ%’ﬁau LAyt
gniulunisdnsieideya Tudiuvesdadudunisanuinuwazainuduluinisldlusuudiass
CA-MARKOV tag CLUE-S wiiln1slalunuudnass SLEUTH laganunsaasuainusansnauadeuuingss

N15818FAIVDILIIDY CA-MARKOV, CLUE-S wag SLEUTH éﬁ’qmiwﬁ 3
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A5 3 ATUANUUANANNYBILUUTIRBY CA-MARKOV, CLUE-S wag SLEUTH

- o s HUUTIADINTVEIEAIVDUNDS
smsuazlavanldy

CA-MARKOV CLUE-S SLEUTH
- sUuuumsloau v v v
- L@ UIANUNAY x x v
- ANNTU x x v
- fuflondu v v v
Aeresrannsldsusdadussasinia v v v
- ﬁmﬁﬁmumﬂgmaamsmﬁsJuLLUaa v v v
~fmsessadunmsasuula x v x
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1% a

U.S. Geological Survey. (1996). Project Gigalopolis: The SLEUTH Overview. @ufu ligungu 10,

9

2563 910 http://www.ncgia.ucsb.edu/projects/gig/About/about.html.
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