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Abstract

The three objectives of this research were
1. to study the problems and obstacles in the current
production of instruments and analytical reagents for
medical laboratories in hospitals in Thailand; 2. to
analyze the self-sufficiency approach in the production
of instruments and analytical reagents for medical
laboratories in hospitals abroad; and 3. to study
guidelines for the development of innovation and
production of instruments and analytical reagents for
medical laboratories used in hospitals in Thailand to
support the national public health security by studying
the regulations, laws, rules, and standards related to
the National Strategic Plan, strategies of the Ministry
of Public Health, concepts and theories of foreign
production models with a country context similar to
Thailand, literature review and in-depth interviews with
experts related to this study.

Result of the study based on the objectives are
as follows: 1) Problems with the production side. It was
found that entrepreneurs lack the knowledge and lack
the transfer of production technology from abroad.
Acceptance from users of products produced in the
country is still low. Lack of linkage between government
and private agencies to assist with standard audit data
and quality 2) On the self-sufficiency approach in the
production of instruments and analytical reagents
abroad, it was found that the neighboring countries that
were successful in operating the medical instruments
were groups of importers and exporters who have a
share in the market of instruments, equipment and

analytical reagents with Thailand such as Singapore,

Malaysia, China, as a guideline for Thailand’s problem
solving operations; 3) On the study of guidelines for
the development of innovation and production
of instruments and analytical reagents for medical
laboratories used in hospitals in Thailand to support
the national public health security, it was found that
the government should promote and entrust relevant
agencies or institutions to organize the transfer of
knowledge and production technology from foreign
countries, provide information assistance, standard
audition, quality assurance, development of database
associated with the implementation, supply and
demand market analysis available in the country
and abroad. Create incentives for further research,
development, innovation, production, and market
demand, rely on technology at home and abroad to
do joint research, seek suitable funding sources and
periodically follow up on business performance of
manufacturers and entrepreneurs.

The research recommends that the government
should encourage and support expansion of stake-
holder cooperation network, development of human
resources, knowledge and technology, research and
innovation in the production and implementation of
the instruments and analytical reagents, seek funding,
budget, domestic and international marketing
mechanisms, spatial context convenience, innova-
tion and production standards, and encourage for the
reduction of import duties on parts and raw materials
used in medical laboratory instruments and analytical

reagents.

Keywords: the development of innovation, instruments and analytical reagents, medical laboratories,

public health security.
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Guidelines for the development of
innovation and production of
instruments and analytical reagents
for medical Laboratories to be used
in hospitals in Thailand to support
the national public health security
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Introduction

The spread of COVID-19since February 2020 has
had an extensive impact on the medical community.
Notably, the diagnosis of COVID-19 has played an
essential role for both the Ministry of Health and the
national level. Medical laboratories are, therefore,
crucial in detecting high-risk cases, requiring compre-
hensive and rapid testing.However, at that time, the
problem was Thailand did not have any preparation
or backup plans to supply sufficient instruments and
analytical reagents to meet the demand. In addition,
Thailand is entirely dependent on the import of both
instruments and analytical reagents from foreign coun-
tries. With an unexpected event, the demand for in-
struments and analytical reagents rapidly increased.
Other countries also needed more instruments and
analytical reagents; many countries were competing
to order the products from manufacturing countries.
When the logistic system was affected, Thailand suf-
fered from a shortage of products for some time,
resulting in the halt of COVID-19 diagnosis. When the
demand for goods was high, the price of the products
went higher due to a lack of bargaining power. Espe-
cially when the disease was spreading more exten-
sively, instruments and analytical reagents in Thai-
land’s medicallaboratories were inadequate in many
regions and provinces (National Science and Technol-
ogy Development Agency. 2017. Introduction).

There seemed to be good news later when Ra-
mathibodi Hospital, Department of Medical Sciences,
produced a COVID-19 analytical reagent to control
the spread and treat patients promptly. It was intend-
ed to be used at hospitals nationwide. However, it
was subsequently found that the Department of Med-
ical Sciences reagent produced lacked two essential
properties: the PCR instruments and the automatic

DNA extractor to analyze COVID-19 most accurately.

Therefore, many hospitals could not use the reagents
the Department of Medical Sciences produced.

Today, Thailand is entirely dependent on the import
of analytical instruments. Considering the countries
with the capacity to produce diagnostic tools and
reagents for sale in Asia, it was found that most
diagnostic tools and reagents are exportedmainly
byChina, followed by Korea, Japan, Singapore, Taiwan,
and India. Many domestic companies produce and
sell equipment and instruments used in conjunction
with standardized and acceptable analytical reagents.
The data show that if any country can develop the
capacity to produce and sell equipment, analytical
instruments, or reagents for analyzing diseases without
having to rely on imports from abroad, such a
country would be economically stable and ensure
the good health of the population.

The contributing factor for Thailand to determine
a national strategy for medical laboratories is that
the country is marching into an aging society in a few
years. Therefore, regular and ongoing blood analyses
or physical examinations are necessary for the aging
population, and the importance will continue to grow.
Thus, the demand for diagnostic instruments and
reagents, as well as new technologies, will increase
the healthcare budget. However, the health and
medical industries have continued to grow, as
evidenced by the growth of the global medical device
market at a rapid rate of more than 6.4 percent per
year. As a result, the medical device manufacturing
industry is an industry with economic potential.
Therefore, Thailand has determined medical and
public health issues in the 20-year national strategy
as one of Thailand’s future goals in 2036 to encourage
Thai people to have good physical health and
promote the country to be an international health

center, also known as Medical Hub.In addition, it has
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prepared a roadmap to drive Thailand 4.0 for Health,
Wellness, and Bio-Med, and developed medical
infrastructure to make Thailand a Medical Hub of
ASEAN by 2025.

In 2016, Thailand had 131 medical device
manufacturers, including 82 medical material
manufacturers, 21 medical equipment manufacturers,
11 reagent and diagnostic test kit manufacturers, and
14 manufacturers of other medical supplies. These
figures make Thailand a significant importer and
exporter of medical devices in Southeast Asia.
In addition, public and private hospital businesses are
adapting quickly to increase their potential for
medical services. As a result, more medical equipment
is imported to support the services of patients, while
most of Thailand’s medical device industry still lacks
its own technological and innovative development.
Despite a large number of medical device
manufacturers in Thailand, most of them only use
uncomplicated production technology and produce
electronic products with medium-level technology,
such as X-ray machines, steamers, and metal pressure
gauges. Each year, Thailand exports medical material
and equipment with a total worth of hundreds of
thousand baht. More precisely, the exports of
medical materials are valued at as much as 81,027.57
million baht, with a growth rate of 3.1 percent a year.
Likewise, the exports of medical supplies are worth
15,459.23million baht, with a growth rate of 3.3
percent per year. Despite the increasing growth of
medical device and medical equipment markets in
Thailand following the demand, the medical device
and equipment industry has not developed as
much as it should. In particular, diagnostic instruments
have not been developed due to manufacturers’ lack
of knowledge, production technology, and technology

transfer from overseas. Furthermore, users’ acceptance
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of domestic medical devices is still low. There is no
connection between relevant government and private
agencies to provide information, perform standard
audits, and provide quality assurance to make users
confident in domestic products (NSTDA, 2017).
From these problems, we can see that if the
medical device, medical equipment, and diagnostic
reagent industries are developed to produce
standardized products, Thailand can reduce the
considerable costs of imports. Such development can
ensure national public health security. Therefore, the
researcher is interested in studying the current
obstacles to the production and procurement of
instruments and analytical reagents for laboratories
in Thailand. The study also includes the analysis of
self-dependent means for producing instruments and
analytical reagents for laboratories of hospitals
overseas as the guideline for developing the
innovation for producing instruments and analytical
reagents for laboratories of hospitals in Thailand to

support national public health security ultimately.

Objectives of the research

1. To investigate the current production obstacles
of instruments and analytical reagents for laboratories
in Thailand

2. To analyze the self-dependence means for
producing instruments and analytical reagents for
laboratories overseas

3. To investigatethe guideline for developing the
innovation for producing instruments and analytical
reagents for laboratories of hospitals in Thailand to

support national public health security ultimately

Scope of the study
1. Scope of the content

1.1 Analyzing the obstacles of procurement,



process, and guideline for developing the innovation
for producing instruments and analytical reagents for
laboratories
1.2 Exploring the concepts and principles at the
strategic level, not digging deeper into practical details
or applications in laboratories, while proposing the
guideline for producing instruments and analytical
reagents for laboratories
1.3 Exploring only the concepts or proposing
suggestions for further development
2. Scope of the population
The population in this study included directors of
relevant government agencies, namely the Food
and Drug Administration (FDA), National Innovation
Agency (NIA), Office of the Board of Investment (BOI),
Medical Device Association of Thailand, Medical
Technology Association of Thailand, university
hospitals, public hospitals, central hospitals, general
hospitals, provincial hospitals, district hospitals, and

private hospitals.

Research methodology
1. Data collection

1.1 The primary data were collected from
in-depth interviews with 12 directors of relevant
government agencies who were experts and had direct
experience in the investigated issues.

1.2 The secondary data were collected from
documents, textbooks, journals, domestic and
international research studies, websites, and
university libraries.

2. Data analysis

The data were analyzed per the objectives. The
content analysis was performed by comparing and
synthesizing to distinguish elements and relationships
between elements into individual issues to meet the

desired goals.

3. Data presentation
The data were presented in descriptive statistics

and analysis of new concepts from this study.

Results

The current obstacles to producing instruments
and analytical reagents for laboratories in hospitals in
Thailand (NSTDA, online, 2021)

Before studying the problems, the researcher
reviewed the standard framework of instruments and
analytical reagents for medical laboratories in
hospitals in Thailand, Ministry of Public Health 2019,
and divided them into two issues: 1) standards for
instruments and analytical reagents for medical
laboratories and 2) standards for the use of
instruments and analytical reagents for medical lab-
oratories. These standards were reviewed as the
criteria for comparing the results from implementing
the standards determined by the Ministry of Public
Health in 2019. Subsequently, the researchers
analyzed the problems arising from previous
implementations based on Thailand’s medical device
and instrument industry context. The problems were
divided into two parts: 1) problems in producing
medical instruments and analytical reagents in
Thailand; and 2) problems with medical instruments
and analytical reagents in hospitals in Thailand. Details
are explained below.

1. Problems in the production of medical instru-
ments and analytical reagents in Thailand(NSTDA,
online, 2021)arose from the operating conditions of
the manufacturing industry of medical instruments
and analytical reagents as follows:

1.1 Manufacturers lack knowledge and
technology transfer from foreign countries.
1.2 User acceptance of locally produced

products remains low.
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1.3 There is a minimal connection between
various agencies, both the public and private sectors.

1.4 No agency or institution provides information
assistance,standard audits, and quality assurances to
reassure users

1.5 Biomedical Engineering personnel are
insufficient.

2. Problems with the use of Thai medical instru-
ments and analytical reagents arose from the
operating conditions in the production of medical
instruments and analytical reagents concerning the
project to improve the quality and standards of
medical laboratories.

Guidelines for self-dependence in the production
of instruments and analytical reagents for medical
laboratories in foreign hospitals(Department of
Medical Sciences, 2021)

The synthesis of self-dependence guidelines in the
production of instruments and analytical reagents
for medical laboratories in hospitals in foreign
countries is a pursuit of knowledge about the
production of instruments and analytical reagents for
medical laboratories in hospitals of foreign countries
to be applied as a guideline for solving problems
related to the production of instruments and
analytical reagents for medical laboratories in
hospitals in Thailand. Knowing what we have and what
they are will increase the possibility of preventing and
correcting problems effectively. The researcher
studied neighboring countries that have been
successful in operating medical devices. It is a group
of importers and exporters who have a share in the
market of tools, medical equipment, and analytical
reagents with Thailand such as Singapore, Malaysia,
and China. The researcher has studied the guidelines
for implementing solutions in each country. The details

can be summarized as follows: (Policy Research
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Department, NSTDA, 2021)

1. Singapore has investment promotion policies
and measures to attract multinational medical device
manufacturers to establish their manufacturing
bases. These include criteria for providing benefits
under the Pioneer Enterprise Program, Enhanced
R&D Reductions for entrepreneurs investing in research
and development, and Development and Expansion
Incentive (DEI) measures for entrepreneurs who are
expanding or developing high value-addition business
activities).In addition, manufacturers can also apply
for investment promotion from the Economic
Development Board (EDB). As a result, Singapore has
a high market capitalization of multinational medical
device companies in the world to set up their head
offices at the regional level.

Regarding research and development, Singapore
has established the Agency of Science, Technology
and Research (A*STAR), an agency responsible for
supporting factory operators from the initial research
stage to the process of marketing their products.
In the initial phase, A*STAR will drive collaborative
research between researchers from local universities
and private factory operators. Once the medical device
innovation has been developed, A*STAR also supports
the valid patent process and marketing support
through the entrepreneurial fund for the long-term
marketing investment in the initial stage,also known
as the Gap Funding Project. A*STAR has also established
an internal body, the Biomedical Research Council
(BMRC), dedicated to research and development in
the medical device sector.

2. Malaysia implements the Medical Hub policy by
partnering with Johns Hopkins University (JHU) from
the United States to establish a medical campus in
Malaysia. The area is developed as a medical treat-

ment industry area and continues to improve medical



education and research. Hospitals are open to
providing medical services to domestic and foreign
citizens under the brand of JHU.In terms of the
medical device manufacturing industry, Malaysia is a
manufacturing base for some of the world’s leading
medical product companies, including Ansell Medical,
Bard SdnBhd, B. Braun Malaysia, Johnson & Johnson,
LMA International, Cardinal Health, St Jude Medical
Inc, Symmetry Medical and Teleflex.

Malaysia has also provided tax incentives to attract
foreign investors to invest in the manufacturing sector
in the form of pioneer status and Investment Tax
Allowance for the industry producing instruments or
parts related to the medical profession, science, and
measurement, including 1) equipment or instrument
and parts or components related to the fields of
medical, surgical, dentistry or veterinary, 2) medical
implantation equipment, parts, or components,
and 3) laboratory apparatus, measuring device, or
laboratories. All these instruments apply to the
abovementioned incentives and benefits.

3. China formulated the “Working Guidelines for
Promoting Labor Allocation in the Pharmaceutical
Industry” No. 11 in 2016, known as the “Announce-
ment of Recommendations,” to accelerate and
continually develop the pharmaceutical industry. The
announcement of Recommendations has two major
operational plans as follows:

3.1 Develop innovations and new technologies
to increase competitiveness, including:

3.1.1 Stimulate the development of creative
abilities, accelerate the growth of science and
technology reforms to improve the holistic system of
medical innovation, to improve the innovation
competitiveness for prototype drugs, conventional
drugs, and traditional Chinese medicine, both in

new forms, medical equipment, and high-tech

analytical instruments;

3.1.2 Accelerate changes in medical devices
by developing importantinstruments, such as digital
sensors, magnetic x-ray machines,heat-resistant x-ray
tubes,accurate positioning and navigation systems
for surgery,biological 3D printers, automatic blood
counters, automatic blood biochemical analyzers,
automated immunology analyzers, and automatic
urine testing machines;

3.1.3 Accelerate the development of safe
and environmentally friendly production quality,
manage production quality control, improve the
technology used in quality control, improve the
quality standard system, and improve and develop
the green industry;

3.1.4 Upgrade the development and
improvement of the industrial structure,restructure
the industrial organization, promote joint development
in the region, and develop industrial integration;

3.1.5 Develop a modern transportation
system to create a comprehensive medical system,
create a modern marketing model, accelerate devel-
opment, and establish a reliable system;

3.1.6 Follow up on the medical reform,
create a good marketing environment and improve
the medical service system, prices, and health
insurance policies;

3.1.7 Strengthen international cooperation
and expand the development area, optimize the
product export structure to promote and accommo-
date international registration, and cooperate with
foreign countries;

3.1.8 Promote the emergency of a new
business model and the development of industrial
artificial intelligence, build a smart industrial factory,
and perform intelligent medical services.

3.2.Security measures including
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3.2.1 Providing financial support

3.2.2 Support innovation products

3.2.3 Improve government procurement systems

3.2.4 Improve the verification and approval
systems

3.2.5 Build a capable team and talented
personnel

3.2.6 Increase the ability to coordinate
within the industry

All relevant agencies and sectors must operate in
accordance with the requirements of the Council of
State,develop an action plan with leadership
and meticulous attention to detail, allocate the
workload and clearly define the time frame for each
department, andreport the results periodically
and ensure that the work can be completed on time
and effectively. The leadership bodies must be
responsible for the tasks assigned, and the
participating bodies must fully cooperate to form
effective workforces to work together. The National
Development and Reform Commission must
constantly monitor and report on its performance
promptly.

Guidelines for the development of innovation and
production of instruments and analytical reagents for
medical laboratories used in hospitals in Thailand to
support public health security of the country

The researcher synthesized the guidelines from the
obstacles for producing instruments and analytical
reagents for medical laboratories in Thailand. As a
result of the synthesis of the medical hub and
medical device sector, it was found that medical
device-related agencies are currently scattered in
several ministries and private sectors, even in the
industries that joined into a network of partnerships,
such as Thailand Biomedical Engineering Consortium

(Thai BME), National Innovation Agency, Program
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Management Unit (PMU) of the Ministry of Higher
Education, Science, Research and Innovation, which
provides financial support for medical devices to
commercial use, Ministry of Public Health, Ministry of
Industry, Office of the Board of Investment, Ministry
of Finance Ministry of Labor, Bureau of Budget,
Federation of Thai Industries, and higher education
institutions, and private research institutes, both
domestic and overseas.

Based on the synthesis of solutions to problems
in the production of instruments and analytical
reagents for medical laboratories in hospitals in
Thailand, it can be seen that the stakeholders involved
in the solution consisted of users, manufacturers, and
other stakeholders in the government sector.When
considering the main elements related to the
development of productsand innovations of
instruments and analytical reagents for medical
laboratories in hospitals in Thailand, they consisted
of 1) relevant personnel resources, 2) relevant
knowledge, 3) budget, 4) materials/technology,
5) management, 6) relevant cooperation networks,
and 7) area-based context.

The guidelines for solving problems in the
production of instruments and analytical reagents for
medical laboratories in hospitals in Thailand that
require governmental support can be summarized as
follows:

1. Establishing a system for transferring knowledge
and production technology from abroad to private
manufacturers of instruments and analytical reagents
in Thailand and continuing to reduce the import of
such medical equipment and devices;

2. Controlling, inspecting, and supporting the
knowledge and research and development of
instruments and analytical reagents used in

laboratories by relying on foreign technology;



3. Assisting, facilitating the information, standard
audit, and quality certification from abroad, such as
CE marking and USFDA;initiating public relations
campaigns to raise awareness of the quality and
efficiency of instruments and analytical reagents
in medical laboratories produced bydomestic
manufacturers of medical instruments and analytical
reagents;

4. Promoting policies related to instruments and
analytical reagents in medical laboratories by
arranging them as top priorities,determining clear
operational measures, assessments, and examinations;

5. Incentivizing manufacturers to introduce new
technology and participating more in research and
development to be at the leading position of the
medical device and equipment industry in the
country, such as the Thai Industrial Standards Institute
(TISI), Medical Device Control Division, Food and
Drug Administration (FDA), National Science and
Technology Development Agency (NSTDA), and Office
of the Board of Investment (BOI);

6. Establishing a database linked to the use of
instruments and analytical reagents in medical
laboratories in hospitals and disbursement with the
National Health Fund to be more informed about the
quality, efficiency, sufficiency, and deficiencies
resulting from the use and to find solutions so that
factory operators can plan production according to
actual needs and consumption;

7. Creating a personnel database, reviewing and
analyzing quantitative data, and the quality of the
personnel involved in the development of instruments
and analytical reagents in medical laboratories to
meet the needs, such as biomedical engineers,
medical technologists, medical device specialists, and
medical software specialists

8. Continuing to research manufacturing innovations

and market demand for medical devices and
equipment and supporting the needs of medical
equipment and medical equipment markets both
domestically and internationally;

9. Considering amending the regulations related
to procurement and setting the priority to choose
instruments and analytical reagents produced by
Thai manufacturers that have passed the medical
equipment and equipment standards.

10. Analyzing the market demand and supply of
instruments and analytical reagents in Thai medical
laboratories, supportingand recommending the guide-
lines to sell them domestically and internationally;

11. Giving advice to manufacturers and entrepre-
neurs to import raw materials,parts, and medical
devices in line with the expansion of public health
services and government policies, eliminating the risk
of import costs that are likely to rise due to changes
in innovation and technology, as well as the cost of
currency exchange for sustainability, prosperity, and
security;

12. Providing funding sources, advising manufactur-
ers and entrepreneurs on how to find suitable
funding sources, and periodically monitoring the
business performance of manufacturers and
entrepreneurs;

13. Formulating policies, controlling, supervising,
and giving advice to the products or services of
entrepreneurs to have more replacement products;

14. Formulating policies, controlling, supervising,
and giving advice to producers and entrepreneurs in
arranging labor with sufficient quality and quantity as
needed for sustainability, prosperity, and security; and

15. Formulating policies, controlling, supervising,
and giving advice to producers and entrepreneurs in
managing the production systems and delivering the

products to customers based on the demand impacts
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the credibility among users.

Recommendations
1. Policy recommendations

The government should encourage and support
agencies or institutions related to the implementations
according to the strategic framework for developing
innovations and production of instruments and
analytical reagents for medical laboratories used in
hospitals in Thailand to support the national public
health security as follows:

Strategy 1 Expanding the network of stakeholder
participation in the development and production of
instruments and analytical reagentsfor medical
laboratories

Strategy 2 Promoting human resources devel-
opment, knowledge and technology, andresearch and
Innovation to entrepreneurs in the production and
services of innovative development and production
of instruments and analytical reagents for medical
laboratories

Strategy 3 Finding funding sources for the devel-
opment of innovation and production of instruments
and analytical reagents for medical laboratories.

Strategy 4 Promoting management mechanisms
for domestic and international marketing of instru-
ments and analytical reagents for medical laboratories.

Strategy 5 Promoting the development of
area-based convenience (One-stop service) used in
the development of innovation and production
of instruments and analytical reagents for medical
laboratories

Strategy 6 Promoting standard audits for inno-
vation and production of instruments and analytical
reagents for medical laboratories.

Strategy 7 Pushing for reducing tariffs on imports

of parts and raw materials used in medical devices
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to zero and supporting the expansion of technology
from abroad.

To pave the way for the possibility of develop-
ing the innovation and production of instruments
and analytical reagents for medical laboratories used
in hospitals in Thailand to support national public
health security, the National Agency for Medical
Devices and Analytical Reagents should be established
as an essential tool and resource for advancing the
strategies of the seven sub-strategies from this study.
This is the solution to the problems and supports
the action plan of the 20-year national strategy that
emphasizes the balance between development,
security, economy, society, and environment.
The guideline consists of six strategies, namely
1) national strategy on security, 2) national strategy
on competitiveness, 3) national strategy on human
resources development and capacity development,
4) national strategy on creating opportunities and
socialequality, 5) national strategy for building growth
on the quality of life that is environmentally friendly,
6) national strategy for balancing and developing
the government administration system. A critical
factor that should be promoted is the participation
of stakeholders to brainstorm, join hands, and take
on mutual responsibilities.The National Agency for
Medical Devices and Analytical Reagents is a co-host
with agencies, organizations, and associations, both
in the public and private sectors, in operating under
the strategies, plans, and campaignsof the 20-year
national strategic framework.

2. Operational-level recommendations

From the synthesis of strategies forthe production
and development of instruments and analytical
reagents for medical laboratories in hospitals integrated
with King Rama IX’s process of “Understand, Approach,

’

and Develop,” the solution was subsequently



synthesized. A model for developing innovations and
production of instruments and analytical reagents
for medical laboratories used in hospitals in Thailand
was proposed to support the national public health
security to an operational level for stakeholders to
participateunder the principle of stakeholder
participation.

2.1 “Understand” means to understand prob-
lems, policies, and solutions as follows:

2.1.1 Understand problems arising from the
production, use, and distribution of instruments
and analytical reagents for medical laboratories in
hospitals in Thailand from stakeholders, such as
manufacturers, users, relevant government agencies,
and relevant associations;

2.1.2 Understand the policies to promote
national public health security regarding the produc-
tion and use of instruments and analytical reagents
for medical laboratories in hospitals in Thailand, such
as public health policies and national policies;

2.1.3 Understand the guideline solutions
related to regarding the production and use of
instruments and analytical reagents for medical
laboratories in hospitals in Thailand

2.2“Approach” means to reach out to target
groups related to the production, use, and distribution
of instruments and analytical reagents for medical
laboratories in hospitals in Thailand. This also includes
preparations that require the participation of stake-
holders to resolve issues, such as MOUs, strategies,
action plans, a manual for collaborating with stake-
holders, preparation of the material budget, managing
local and international cooperation networks, and
knowledge and technology management;

2.3 “Develop” means the collaboration process
of stakeholders involved in the production, use, and

distribution of instruments and analytic reagents for

medical laboratories in hospitals in Thailand to make
a (draft) strategy to support the national strategy and
find ways to implement the developed strategy.The
data were collected from focus group meetings with
stakeholders to establish an operation manual,
clarify cooperation guidelines, and implement the
developed strategies. Subsequently, the analysis,
synthesis, and evaluation of the strategy were
conducted before revising the developed strategy
to support the national strategy related to the
production, use, and distribution of instruments
and analytical reagents for medical laboratories
in hospitals in Thailand. Finally, the results were
published to inform the general public.
3. Suggestions for further research

To cover all relevant contexts, including 1) man-
ufacturers, 2) service providers, 3) service users, and
4) regulators, inspectors, and supporters, based on
the principles of participation, all stakeholders should
support the research and development for the
production process and utilization of instruments and

analytical reagents for laboratories in Thailand.
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Abstract

This article is aimed to propose guidelines for
financial preparation of the Thai working age popula-
tion when becoming the elderly. The study showed
that the Thai working age population has several per-
spectives and ideas on financial preparation. Despite
various welfare benefits in Thailand that promote
financial preparation for retirement, they are insuffi-
cientto maintain the quality of life after retirement.
Due to Thailand’s entry into an aging society and the
increasing trend of poverty and inequality,all sectors
should work together to address these challenges.
Some people also lack goals or financial knowledge
to solve the problems. The public and private sectors

should promote financial preparation at the individual

level along with systematic measures, including issuing
housing welfare for the elderly, improving welfare and
benefits such as pension and social security to be
in accordance with the cost of living and guidelines
for maintaining a stable and sustainable capital fund,
changing voluntary welfare system to compulsory
program and promoting forced saving where people
can save more from saving consumer tax. In order to
formulate appropriate policies or guidelines for the
elderly,it is necessary to consider the composition or
various characteristics of the elderly population both
in the present and in the future because the elderly
have different characteristics, potentials, needs and

challenges.

Keywords: Preparation, Thai working age, Aging Society

The National Defence College of Thailand Journal
Vol. 64 No. 1 January-April 2022



unun

gnoransyId 20 U (w.a. 2561-2580) 1Uu
gnsenansyIRatuwsnvesUsTinaAlnenusgeTIIY
wissworandnslve Ieiussifuiifedestule
wssnuuazivgeoglusiunsiauuasiasain
ANEAMMNINEINTUYLE LazeNsAARSYIRATUNT
aulomauazanansniavnadaes suiownain
msfngdinuiaseglulssmelne uazaziludsny
geiveseanysnifiiifgenngiaust 60 Tulumnaia
Sovaz 20 vosszrnsenualud wel. 2564 uaw
é’qmqﬁaaﬂﬂqLﬁmﬁﬁﬁQ’gqmqﬁg@uﬁi 60 Tulvannn
Soua 28 vesUszrnsvavaly w.a. 2574 (dina
adfuviawd, seulall, 2560) Tuatnludarudnlu
Tumsusudiiglan Toussnudesquargngiiaty
wiiUsywnsasoneiiongBuey udlaildvneaiud
AN TInvesigeengasinuluse esnndanm
$19m18 fingalnsy Jausssunisguaggieyly
ATOUATIANAY fg9DTggnYIonTaNTY

UsernsToussany Srasengdous 15-59 U 1
Fodumdsddyludaunsugia Usenalned
UsgnsiousanuisUszanm 2 Tu 3 vieAmlues
ay 64 (@ninuanfurawd, saulay, 2562) Ty
JoyansnnUszinaUssnsvessemelng U w.e.
2543-2583 (atuUiuuse) nudussnnsTeusanud
wunliianas suefivszansggeongisiuudiuiy
Taiiannuideres ouivd o way A3, NI
Hununed (2559) lidngiguuuunsesudmiuie
geenglulszmalneuassinaUseme wuinginBendl
Anusaitazaglunnizeinau saldfinnsoomdiy
Wnlusenineleynnu nanaulnuraInNIToRlLias
wuuiidnassliginSenoegiu luiissmedenisdsg
Fandanndonuenanianuuilualddeluns
SnwmeTuaTigitu uazanunsaiasgialneuas
wwsughalaniidaiuniudeliosuazdamasioseiua
AsasTniigetu agvlineldviofiuseuanasaues

915aNss1e 4 1Gou UA 64 aUUA 1 UNSIALU-IUBIEU 2565

m ‘S-ngﬁ‘s-ﬂu'

lifiomelutasiutaeindon

et Fudufiunvesnuifeaduiiiysdnu
LUIMNSESEUANNNTBUN1NITR VDT HY
Ine 1esesiunsiingnnudgseny Tnsazvinig
Anwilunguisussnudladldviaulumiiesy
Hr51wns videwiinauigiaimia MAn we. 2509-
2533 Gednilvgidunguuszrnsiuingu A
fthgnsidudgeony uaznauiiiBuduinnuiife
w.A. 2534-2542 lpggideilnusjainiainunanaide
thndusumdiioussoulngannsnniouany
wiounenisiiy wieringnisidudgeenyediadl
UsgAnBn uasdunumsliiumhesnuianiady
waznIANYUsE b

OUIZEAYDINITIVY
1. WBANYIDIR N YL NITHHILUANUNTDUNIINS

a [

Fuvesioussnulneludagiiu iilesesiunsingns
Judaeeny

2. ileAnw gyt Jam guassa uazdaded
Aeadosdenisiiounnumiounianistiuvesy
wssnuluuseinalng

3. WlplAuBILIMINSEBLANLNE NN
Ruresioussnulve sessunmsingnisdudgeeny
Buwwamslsitumisenuianiaizuazaiaonvu

sald

YBUWAYBINNTIY
1. vouiaduiiom
nAfeiiiunsinyiniaetourundoums
nsfuvesioussnilng esesiunisiingnindu
Haeongwinty lildasdnsieasBennsufomdu
S18YARA
2. YaUWARUUTEYINS
ngumnefazdudumsn fe nguuszang



neousaanu dymilne Faudsesnidu 3 ngu e
2.1 nguAiAn w.a. 2509-2518 Afdsin
hgnaidudgeeny Aflszoznalunasdoua
wionynamsiiuiionsinBoneglusziutes
2.2 nguALTLAA W.A. 2519-2533 fiflszeziia
wisumFeumsnstuiiionisinBenroudiann
2.3 nguilin e, 2534-2542 1Hunguiisy
Aulun1sienuy
Ingusaznguazinnuwansneiuludadosiieg
Toun nsluanudaguseldlianudifyiunis
MununBeaiynviseliliyns uaznguentnengg
laud nidnaudsedn gusenevenindasy uway g
Aamsiduvesnuies deaglisawlufanguondn
Franisuariziamie esndlatafinisiients
\ndeagu
faiistinsdununinguuimssedugdlune
Spviserinivinisitiunumlunmsivuesuleunslu

Px]
@

seduUszne Wievensuideimivasmuuzinids
Wauaiefunsessunnundennsduiiensidu
Haeny WievhuUsznavlunseAuona

3, YOUARIUMTITOIT U

nsenwAsendel diuimene ssiudunis
Anwilu 5 ginavesUsendlng laun nyavmuay
USuauma namile Meanziusenidsanile nang iy
gon waznaldiielSsudisulidiuanuunnasves
uasfiui

4. YDULIAATULIAN

SumsinuiSofeusiuil 1 WOAINIUU W.A. 2563
quiieiudl 31 ngunaiau A, 2564

WAIUNTIEY
A3eldsziteuisAnwdenmnn (Qualitative
Research) Fsfls1waziBuadsil
1. nMafiusausindoya
1.1 desielunsifiuteya
1838n1sAnwInAauu (Field Study)lagleis
NsduNYalkUUIRALEINISEUWINGY (Focus Group)

e Ulondlsiglidoyadunwallduanidsuai
Aoty Aendulssfiusg o iieadestunswieon
fnrumouniensiu lesesfunisidngnindu
HeEve1glayIsn1sAnwlenans (Document Study)
Tumsifiudeya 1wy wwuggeenguisni atuil 2 (e,
2545-2564) WNUWAILILATYFNILALHIAUWAIYF
Ul 12 (W61, 2560-2564) gysAanIUiaTE 20
(.. 2561-2580) I1uulszrINsaINNITnziden
FUUNNGUANDNE T18FNATA ULATAIA N.A. 2562 LAY
MAdeiiAtes Wudu

1.2 Usgmnnsuaznguiiedi

Usgnaumie 2 nguvan 4 leuangudnsnenis
fisssiumisssingumsseiugs Wumhsay
Pnnmanadgniednivnmsitunuinlunisiivun
uleugluseiuussma Adamunieadestumaisdon
AmFeunamsiuvesiousanilne esessuns
ddnaudaseneguay nduUszrnsiousanulne
doynilne uaglildusznauen@nd1snunis fideuus
oonidiu 3 ngu 1fun nguauiiiAn w.a. 2509-2518 7
fdafaigmsidudgeeny Milsvezailunswtey
wioumsmsiuitensinSeaeglusziulien nduu
fufin w.a. 2519-2533 Aflszaznanlunsiaoumson
yensRuilonsinSeneudnann uas nauAui
And w.a. 2530-2542 Wunguiusulunsie

Tudurosmaifiudoyatiu nguioshaiigide
nsiivdeyasmenisdunival lnevihnsidennay
FBE19LUULAEAY (Purposive Sampling) Tuusag
fufidnulusaniasne 9 1dud ngummaiuns
Fodlml unsswdin vayd wazasugiond vl
Tuwsagnguaziianuuanasiulutadasng q laun
TreudAgyuss liaudAyiumsnaununSou
fiynsvsolifiyns uarnauenTnene o laun wiineu
Uszdn Juszneve@indase war giinanisduves
AILDY

2.MTinsgvideyauaznsiLauadoya
IMNIITIRgANUATUM LAY Talvastaya 1nY

thainesimunseuuuAalumsdnmaintdui

The National Defence College of Thailand Journal

Vol. 64 No. 1 January-April 2022 a



WRUANT 1 szuvddafnisvasussindlng

#9860

WHSH

Pillar 0 Pillar 1 Pillar 2 Pillar 3 Pillar 4
lofiBwaunmuas naomniuniie | neoumToBNuY WBuehnswas
AUAMS s ‘ 0 wnsel
winyinsw NBOUANATIZHAG
‘ " uumﬂum 1anuH

nsoou
AALVAL

n1saad
A

1 : Audnesudseadsdn, drdnnuauenssunsmiundnninduazaaiavanning (n.a.0.), 2560

auadayauazajunanisfnulagldsuuuunis
WIsUUNLNaSUNeRRNlEITULLIANLAZIWITET
WNetes wagiauslwAnluil o Alaainn1side

Usslewildsuanmsise

1 vlmsuisdnvaznisieseuanuniou
nensiuvesioussnulnglutlagu Wesesiuns
ingnsdudgeen

2. ylvimswanmnisaiagdu Jagmn quassa
uazdadeiiiieados Afinasonsiniouaumisy
msnsiiuvesioussanulneg iesesiunsidigns
Dugfgeong@eagyilianansatiausuuimaniswd
gunImEeNNIIN1TRuTesTousulne lesesdy
msiignsidugaeeny Milulssleviazanunsaidy
wwanstunisivueauleunsla

3. wanideasyilimhsruiinassuasnie
N duwimdlunisasauleunguasuuunsnses
iithgdsnuraeerguesuszmalne ity islingy
Aufithdsindhgdanuggeeefianmdonmensiiu
feugdIeIndn?

NsanssTy 4 (Gou UR 64 AUUA 1 UNSIAU-IULNEU 2565

E ‘S-Qg’]ﬁ‘s-nu'

A1INUNIUITIUNTIFU

1. flgnuvesriggeeny

e “daeeny” munsysvdyiangeene
WA, 2546 1991 3 VAN YaRadiengiu
1 60 Budysaituliuaziidymalng @ofand wa
FoU kay NURNAUNSASIVTAY, 2561)

2. wnAndgfuniseioundounanisiiures
Foussenuilertng duaeeny

iy Jeyawa (2558) lanarin nsiwIsaaanu
wionmssnumsiuvesioussnuiiiosesunsidig
nafuigeorefimnudnduegnads eaanseléi
anaIINNISNBeMeIY UsenauiuaussnnInms
sumeitanas Seinaearilvseldlifismedusey
iRty FauanemasisnmSenaiy
nsRuiadunisdanseulssnauduiingesuseang
NSUTENTATI89Y LAZNITODUNTENITAIUURY
drsevazauminddaiudseduiddutuesudmsu
Tanidudlefndsildandniuegidlsinunisds
dndruresnisifivesuniawisuiiudiseniionts
nSealiduiulvenadeundyiymiulifismede



naendInnanSuaielulfnuaminuuuiinues
ADIN13
3. JULUUUBINTRBUUALNTAIYY

SULUUNTRRULAZNITAIYUY YINLUIAY
dnwaganudes anansauvsesnidu 2 Usziam
(gan1h wiNgRIIny, 2544) lalA N1500ULaYNITANY
Tuaunsndatanuideinfiduaseafuduruiuin
s waznisesunazmsamuludunindising
\dvagsiianuidssvesnanouuwnuliviuey wu
WusUnsoauning naeusin Useiudin neamu
UInaUimngd1s19n1s (NUT.) NBIUNITEOUUNS
1A nowudzesdosin

NSBULUIANYDINITIVY

4. jUuuumsessilewioamiendmiuTodgeeny

szuunseaiiionsnSunesssmalng i
nannIswARYassUIA1Tan (World Bank) unusuld
Famusnaeiiiornuiunmisdinusuiaanay
funsluiiandnnBeamosssrnsialuwnunng 1

sruvaTaRnIsRanaUseuiaiiountne i
soesulilvanunsalddinvaunBealaeenglaiaiuin
mMseeuiuruINzEmaNGUT 0 onafliiuseuiies
toedalsiifiometuanasasdniituuasiumligs
Fudos q Femsdesiiamandud 3 Adugnnsis
puessossuliiiemugulalsinasiituioul i
LALAINNITODULUUNIATIAUY

Ve

The National Defence College of Thailand Journal

§
AnwIAUAI / AT J [ asnanuInnaly J ( ALAN

\_ J

e N e N e 2

= = 1Y ) v

AnyiRgiiuay ASATTUTIND LUININIB
ABINITTUNUFIY |— ANUEAT VDY Uleu18NSLAI 8L
VBIIUHENDNY SIS UG ( A AUNSBUNS

\ J g Tegfasengy > . > A158UYB

L ) WHUIENI3Ra Joussnulne Lile

- N o 2q7¢ o P
P I’Li”awawmi F093UNSIE
ANYILNYINY 3 v

: v . Lmaummwzau mduigeen
A01UA15aINNS _ . NANFRULIND L )
- 9 WATIERUIMN v o
LASUUAIIUNS DL v Wndre sy
\ ﬂ q;t{j > U Uy ] - N
o auassa waztlade .

NAITRUNDAT UL . Tulngludagiu o«
¢ v et . LUININTIINED
Wungee1gved ,

N y SENIN
Soussnulne 7y . .
X ) VBN
g N uaznAenT Tu

( A NSLHSEUAIY > o NN
= a Y 6 =~
ﬁfmmamﬂmm/ I L ) Yleungnses ey
ATEARNITNINS Forauaunisle ANUNSBUNIINTT
a ° @ || a P Y 1w

Wudmsunisoou HAnam B Ruiiiedgdsny
wazn1saanuly HAID18UD

q \_ J U U q
Uszwalne Uszmealng
|\ J |\ J

Vol. 64 No. 1 January-April 2022



NaN13IY

1. iflefnunisdnunznaniounnunioumianis
Fuvesiaussanlnelutiagtu Wesesiunsdgnis
Huggeeney

pnmsdsmvestasimsifoadainuinfoussny
IWSMNNNNGGLLa“LL‘u’JﬂGﬂ,‘umiLMiEJNﬂ’JW%JWiajJVlNﬂ’]S
[ Wesesiunsthgnmaiuggseny Feamnsous
sonladu 4 ngu fie ﬂqumauaamimﬂlﬂammi
MauNussIaunTounensRuldlalunismuny
wagsdumsmuthmneiingly easldliTisly
Prefumeineanuiinusmieaamisly nau
anenansfiiiurherlsuvuned 4 Livildauesdos
Srunvislutsiiagtiuuazeuian townamuduATes
waznslesunisquasnvweuafimanzauualsl
azanavisunauiuly iidunszeesduivdiuy
Juqvidesosfuiuaneudy nguaediniiansy
yiiilunsduiudinann Sutuihmnudliidiae
nau Jslulaliauddgintdagiudeunsuuaiy
wiondmiuinSon uaznaumoguioyiidymesin
“Uhiiuimlalutagtumilitiegiuiinruauien
And1” yihlilaidenuaanisiedinuasguninlude
inSon ilefinnsannmsmanadndeyanisesses
Usggnsluvsewealnedoundsluusasinuinlugag
3 Yndafluwltinfinduegadoiies wazaudanulng
Tinguszadndnveanaiivesy iteldaelugms
videinBoneny undudufuusn sesasiielidne
gnuiulievEamnRndy

uanniivszimelnefiszuuniseauiiionts
nBear viensdngiudgeongiilagldimannng
wnAnvessuIAsTan (World Bank) snu3uld @
Amusnaeiilonnuiunmsdinnsuinanay
sundluinmdanSonuesszving Seanunsaduun
Hu 4 wedn (Pillan) léun lawidndl 0 afafnisiiu
g1 WWud Wessinaursuazaufins wasthungues
FrsnsuUuAY levdndl 1 seuussiudean tan
wdnd 2 vanefls msseumeliady Usenouse nesu
Uintlatiungdnsvnis uazneaauannszing

915aNss1e 4 1Gou UA 64 aUUA 1 UNSIALU-IUBIEU 2565

E ‘S-ngﬁ‘s-ﬂu'

Loy Lavdnii 3 nseeumaaiipsla WU neewunTg
oUW NowuAsoNABsdn nasyuiiionsiass
A Useiutin/Useiugunim Ussiudinuiung way
nowuUsEALdIAN (1M51 40) WAy LEamdndl 4 i
Fendu q wiewiunises W nseeufuaaItunis
[ nsasuivannsal sgldannnisaamu Quldann
AsaUASIgNVALTIlAN
TngluniswIouanuniounmenisSuiionns
nBPeaieny agsesrtleds n1snseangamuluusiag
UszLamdunindiunnsaiy seduauanunsalums
FuPuAEs TEENAWINNTAMU ANINAGDY Az
FofinsanFeinSuardvianvdouns dnde Lile
MU sRUlianzauiuauewazimingves
nseen MIawY tiensinBeaiingl
2.1M5UATE AT MINITRTINANNTIUN NS
Fuvesioussnulve wesesiunsdingnndugge
91y
mMadsunamidlassaiisesUssnsluns
Wngdinugateny snsAlddneguninmiaiiuns
ﬂwwqmﬂwwﬁqqsﬁu (Medical Inflation) @n1un150d
minlsagtRlmidymanuenausaaamdon
& imsugiafinnuiunuuazAvlnvzasi MU
wldineluladlviqlildiounaneduginenu was
seiuAAsesTniifuuliigduogiaioiion vinlvi
wmawummﬂumaama‘lmmawuwmeuim g
Feenausue3Bamiouvnansiuied Fusnnmed
annsolidislurasTondonildnasnensdelumuiy
qrdmalnandaymlunisisedn Wunszuidnui
dosthewdaiienalumsdaatainisneg Winung
anfun1sissdnuenainiuufaiiugnildsiiinsld
Fauvunariisandaudluefinmszsduaulnediu
wnefvegiuaseunds fuavileulnediamuiedn
widanBeaudarldduin Jeddludndudionun
yansduseusiiung
HadannsdunuainuaiIn Aneusiaseg
oSuAnsuRansaseny was manAviu As.Fudnd
Tunos Usgsuanizvhanuduindeudeugsioaulne

ol
€ €

o



0198 Idnaniszuunsesuiiiudnvasuuudiy
sefldwdreibinulneUszauanudisalunisosy
innisruunsesudeauadinslauenanian
nsiEdelddunvalddndunguioussnulne wy
7 YagUuaiainsuasnansdueinianisduliamnsg
noulandnisnaunuvsesessuluiindealaaluyn
naw FlsUssrvudesdufiandionnniy

oealsfii msfiauaumildnisnaususioay
wionvnansduiiofdgidugzienguag fus
wpd viruad 91810 M3FuITeyar13ens 8y aaunmw
Nsausa sEAuNsAnw e duiusnimlunseunss
uazfiou fufiteminfiondoey dnvarasouaiauien
vieuee wowiladudunnizauam uenaningu e
usauTiEIvinueng 20-30 Y fnseeuiuiiunndng
MNAUIUAIBY Imamaammimmumdwmﬂeﬂ,ﬂma
flos Mmaumidssmueadlaindon dufunstmue
weuensafiunsiudgeenglivangay Sudu
Fosfinsandednunzsiauasssrnatigeengiily
Haqtunazautan siidesnnigeongiitidnuasuan
ey ddneninniseseuaNunion ANABINS
LLazﬁmumﬁLmemﬁu

3, UM NTATELAIUNTOUNNTHUVETY
wssnulng sessunisingnisdudgeeny Wuwuams
Tfunhenuinassuasniaentuseld

Uagtumhesnunsufiamsgasenguazaneiiu

vhaldfiuummdnnsnmsduindeuvesmimiiag
swiiAgdeaiiewdsumumiouninisiures i
wssnulng sessun1stingnsdudgeeny avdeadils
sandu 4 If laun (1) Thesegia ldun n1sass
vdnusyiuseldidefiagels maduaiunisvhaude
flegede waz msgdlalvinudnsvAfifaunnuas
sosmavhaululsemalvesgiansiatilentavinnu
wagrihtinluuseindlng (2) Tanmwinday loun n1s
USuuAngnsgnseiidvuagunsal dsdiuiea
agmnviouinisluenans anuivieuinisansisne
u dwsuiiinng v3e ywanw uazAursiniuay
Tiuselowdla (3) ffguam loun nsysannisaug

WAILAMAMTINTEAUMUA MInTERUTUTURRNTN
waznsialilimudiunauamnstnemugiuuins
fuaussnnimmansuwmeiihesyernans uag (@)
fadsau 16un nmsifisunumesdnsunasesdiurios
dulumsiannszuusesiudsaugeioaulneenydy
N9 AIUTINVDINIAEIUAN 9 “UT 1957
(thu Jn seSeu Jawia susu lsaweuia) Tunis
sesfudinugeielugaou nsivualal “gAvinydns
Hgeony” Fiflusiasiifos fosnaluladuas
ulﬁ]ﬂiiﬂﬂ?‘di%&gﬂﬁﬂsﬁ
Fatluumemsduiedeunswieuarumon
1IN IRuveiBusulng sessunsingnisilug
geo1g iusaiiuinmeiivnnaduazdesiiay
dduazsasiofudumdeulundon 9 fu insues
guAunFonluseAuuAaa Wy as1einusssunmsosy

D

Tunnvae¥e fndnAnusiuazaiafnismenisiudiney
TanduagdrenaununBeald duasuvinuenisaua
fes duasulvauinis Up Skill /Reskill/Unlearn/
Relearn Wiviviufuaniunsalifiudeuntas usu
WAZNITATYUANUNTBUAIUNIATNITTITZUY WU
N15v81818NAN5IIUYRINENE N1SIRANIN
wndoufimnzaudmiuggeeguazauynie msy
FUINTIRYINTTUUTIUTBYAKEeY msilaseaing
mﬂumu,aLwaimﬂﬂﬂﬁmmmmsmumiaau 3
WisTnn AT ALAY UNUINYBIBIANTUTIN YR
fulunisguananm@inggaeny n1sufuszuy
aTann19e199) Wy szuuUIungy seuudseiudenu T
danndeIiuAIATEIINTINAINISUSUSEUUATARNS
maadiaslaty nemudsesdssimiuniadifuuas
nMsUfuavEUsElovinien® egdlalyiruoouiiu
13U wagnsfisruunseounatidy (Forced
Saving) InglgigniseenanaAlleany (Saving Con-
sumer Tax) luwuzifiriumsisseenatainisdiui
agordvdmiulgeogilotiomde Toussnulvelo
Wdrsudilianansatiemdenuedla

The National Defence College of Thailand Journal

Vol. 64 No. 1 January-April 2022 a



GTRILINE
1. Totauauuzigauluuy

1.1 Syunamsnseiuliidseumnaindiu a3
FausTsunseounaoannTey uarensEAUEes
mMaweunmiemsnsiuvesioussanlne 1o
seasunisinagnsiludaseny Wunssuimnfvas
donndesiugnsansvIF 20 U

1.2 Spuamsuiuuninisanndounislunis
awuAunindeneg ogdlauardaauliusyanuus
NSDDULATA LA NEUSELANANSY 1Ny

1.3 fsuiamsiinisdadeanzriiann g
fmuathvane grsans ununu fPin uagnseu
nanfidaau Weliulouiefiesningussmvuiugy
STUNINTY

1.4 Syunamsiiulguignuniuiiansaniele
nusnesneg Mieadeddutiogiiu Wiauaenades
FENINNY UaLADIATyoURITEAUAIATOITNYDY
Uszv1vu

1.5 Sguiauagvtlsnuniaenyy Asiuly
veswiilumsindndusivaraiainisiamsonoy
landuazlaingelun1sNauEuAENANUNTaUN
sumsiiuifiofoinSeaosnaussv iosessu
nsfadngedasenglieguiias

2. ToauausBIUUR

2.1 msdadamthenuviessAnsiiauiiin
Mnamemasguazniaenty Mdugudymns
winlumsuesnavsaLaTuIAdoun Ry
nuuleug

2.2 msatiuaunsahaaietigluaniadie
ahuniivesnisiFoud uandeu uazsmiumidots
wmauleuelaUfoRimnganasinusyansua
moly
il
9

2.3 duasuliinAtenvesussuisunnse
309N15001NTAMULAZNITVURULAT O T3l
Tonden

3. forauonuzaidoaduioly
3.1 Anwilenauavauassavesiusanulne

g
il

915aNss1e 4 1Gou UA 64 aUUA 1 UNSIALU-IUBIEU 2565

m ‘S-ngﬁ‘s-ﬂu'

WENANUNGLDITN viSawenaLUTELANGHY lal
useuluszuy uay ussuueNIzUY Lesannng
a1@niuansnafy azfiszduselduaznislasu
avannsuaneeiy Senaenisussiuuuinienisg
SpuAMUNSENN NS RuTLAnEet FlEuuag
nsfuindougmsmaniusyavinauniy

3.2 Anwwwilduszausglamnsosdn way
ﬂ'ﬂ%ﬁiwaﬁugmsiaﬂ’m?m%w&y’qLwidaumﬁamuawﬁa
e YaeUTENTUENAUNGUDIE NEUBITN i
fwinftonduey ileanunsnnanisaisesudulddu
fugnlumsiTiaastonSoumaduila St
ansaUszdussiuatannisfivunzen Wetewde
mawsuanundouvesiousnulneiiondualld
ana



ussiuhunsuy

o

Audna Yunes, Usesuangyianuduinfsudinugaivaulngoigdu. dunwval wwieu 2564,

g daana. “masseunnunieudigivdgoiy: nsdlfnwiddnnuldansensisassaey @unan)”.

INYTUNUS, FIANFUATIEAANERTUNUUTS, @1VIVFIAUAWATIEHANENT, UNNINYIALFITUANERS,
2558.

Tl watou wariuniminsAsivsdu. “wwmenisuililgmdnudgeenavestsemelng”, 113ans
\WIDUALESUNTITeN Y varansazdIAuAIEnS. A 1 (1), unsAN - WEIBU 2561, i 25-36.

“nszudayalngeeny atuil 3 e, 25607, FIYNIYUAYN. wuit 134 peufl 131 n, 275u11AN 2560,
Wi 36-39.

“gnseaniunR (w.e. 2561-2580)7, 91¥AIYLUNWILANT 135 noudl 82 n, 13na1Au 2561, nth 1-71.

aiAwAsYI®, dineu. “a@adfussannsmans Uszensuaziang”. (eaulatl). Wdslaann http://statbbi.nso.
go.th/staticreport/page/sector/th/01.aspx, 2560-2563.

aiAWAYIR, drinaeu. “adanssnu”. (eaulat). Whdslaann http:/statbbi.nso.go.th/staticreport/page/
sector/th/02.aspx, 2563.

3791 IneusiATes, eSufinsuAansfatey. nensrmsiudeLLazANIEuAesIYYd. dunval
WY 2564.

BUIME U wag A3 NIITTUTUNLNAY. “MTieTersluuuniseendmiuivdaionglulssmalneuas
AUsEme”, 115 TIVINSUTNSEINA awpuaanTugaudnwienyuuisUsemalneglunsesgudud
AU ANTEYINEAUT VAN AELUTITINNNNG. U7 5 (1), unem - Squieu 2559, wih 145,

g uduassa. “Yaderimuanisesuvesniisaululsendlng w.e. 2527-25417. W1lnug, Aisugenans

UUUUTS, UNINYIBLTIIUFAERS, 2544,

o—

1

The National Defence College of Thailand Journal
Vol. 64 No. 1 January-April 2022



UunADIUdvYg

uuam\)mswcuuﬂns\)aswwum a
AawunAalulad 5G lUWaWIUNLFAISUIND
WLFAILNAQ:OUDDN

o

ona

Infrastructure of 5G technology
development In Eastern Economic

Corridor (EEC)

4 s v S

IWEIIA IUNIUGNA

UTEN Insauuauuriend 311 (@)

99 DUULAIIWUY UYIVNADIVIDY LWANANE NFUNNUMIUAT 10210

Rungsun Channarukul
National Telecom Public Company Limited
99 Chaengwatthana Rd. Lak Si, Bangkok 10210

E-mail: rungsunc@nt.ntpcl.co.th

TunFuunay : 20 nuAUS 2565
Tuiudlounaiy : 31 Sunpu 2565

JUNRBUSUUNAY : 20 Wwey 2565



UnAQYD

memﬁfﬁ’aLLu’mwmiﬁwuﬂmqa%ﬁmﬁugm
Aaviasumalulad 56 luwaiaunimeniane fugen
i fFouhmsfine numudeya msleseitiym
guassn wazuuamaudly lnglddoyailauan
mMsfinwn wazUszanangideanaiunslvideya
INUUUADUNINKAENTAUABANTEN {IeFalel
dnvivalauakuruINIINITiaunAlulad 5G
Tuwaiauniaeniangiueen (EEC) Tiussauaniu
gnsmansmATasrsrdunayszeren Tasfimsdeu
MuMIAdUNUAILENsAansvedina Ay
nssunsulgvswaiaiiavaanziueen (@anme.)
uazAUARRAesiukNUduASINTIEUsElewian
wiellad 56 ilemsuumsiundoursugAvluiiug
EEC

iRdeldinauenagnsiuedeu 56 ludeiiuil EEC
wazmsuszndldnumalulad 56 idaudity Toe
Fifothiausuwndn seuutmsuagnssaniiengaain
Tusuuuy Sandbox ag 5G Industrial Data Platform
THunAnnseenuuuszuuuimsuasnsuaniiongy
aA1AT0sTUNAMNTIULA 4.0 uazduasUTTUUTNA
\wisughaRdviavestsewe Tun1sensedulnniny

annselumsrdauazliusnmsuuitugumelulat 56
ffmunanninguazionsy aaenaugitisades
lusguuilg (Ecosystem) ARBAIUANNITOVENUNA
294 5G Digital Platform lugsnipuugs nManisunmg
AMANYAS uwaznAnYieafieTVienednauaninsn
Tumsuisdunazairsyarifiumaasugialsitun
WAUNAYAARZ TUBEN

Afouaustadeduindounariodoiaty lnstady
Fundou 4 Sevddaldun smuuloveinnnlasead
fugnu Funmasdeuau §lemng uavissnouns
wAlula fumsiuBeiud wasdunisian
weluladuavesdanuy Jedeiddu 4 Fesddny loun
Frungransuazngndeu sulaseseiugiuuay
FISNNLANNALAIN FIUNITNTLRUAINANLNTE
YOINAIAY  LAZATUNITUNTEAULATDVIENUSLINT
AaUsema aavneildelvitelauaunsssauUu)on
deliAndnennlunisadassanayseloniann
Tomafiintulfesnadugusss 1éun doiausuugd
walulagluiSesnuuaendedu  Information
Security ag Cybersecurity hagdotausiuylunis
Im¥1 5G Sandbox and Platform

AaAgy : lAssadaiiugIufdvia, walulad 56, wanauiesygiafiaeninngiueen

The National Defence College of Thailand Journal

Vol. 64 No. 1 January-April 2022 a



Abstract

In this research on infrastructure of 5G technolo-
gy developments in Eastern Economic Corridor (EEC),
the researcher has studied revised and analyzed
problems and their solutions by using data obtained
from questionnaires and in-depth interviews from
experts. Guidelines are presented on how to develop
5G technology in EEC in order to reach the national’s
both short-term and long-term strategy. Operational
checks in accordance with EEC’s strategy and 5G
application improvement plan are performed as well.
The researcher proposes strategies to drive 5G and its
use case application in EEC area. Intelligent service and
production systems called ‘sandbox’ and ‘5G Industrial
Data Platform’ are also suggested. The objective is to
store and analyze data from industrial factory through
5G system, apply smart service and production
system to support Industry 4.0 and the country’s
digital economy’s ecosystem. Also to improve

production capability and service on 5G technology
for transportation, medicine, agriculture and tourism
section in order to improve competitiveness and add
economic value for EEC.

The researcher proposes two factors: driven and
reinforcing factor. Driven factor contains four important
aspects: fundamental infrastructure development
policy, expert and technological transfer provision,
spatial development and technological and knowledge
development. Four important reinforcing factors are
law and order, fundamental structure and facility,
human capital development and foreign ally partnership
development. Lastly, the researcher proposes
practitioner levels in order to increase concrete
potential when taking an advantage of an opportunity:
technical suggestion about Information Security and
Cyber security together with 5G Sandbox and Platform.

Keywords: Infrastructure, 5G technology, Eastern Economic Corridor
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WHUATWT 5 — 1 A1 5G Industrial Data Platform and Ecosystem

A1INRAIYT 5G Industrial Data Platform & Ecosystem
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5G Industrial Data Platform and Ecosystem
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Abstract

The integration of information technology and the
advancement of global communication has resulted
in extremely large data sets that may be analyzed to
reveal patterns, trends, and associations especially
relating to human behavior and interactions, so called
“Artificial Intelligence (Al)”. Constant data accumula-
tion, innovation, and world-wide trade are the driving

forces that transform cumulative data (Big date) into
Al in order to expedite and facilitate human tasks.
Nowadays, Als have been invented and implemented
in various fields. This article elucidates a novel facet
of its application, and demonstrates its potential in an

ever-evolving fieldof medicine.

Keywords: Artificial Intelligence, big data, database, digital image, medicine
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*Al, Artificial Intellicence.
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Abstract

China has succeeded in alleviating poverty and
moving the poor in rural China out of the poverty
line since 2020. Accordingly, the Thai government is
watching on how Chinaefficiently help nearly 100 million
poor people out of poverty in less than 10 years.

This article aims to analyse the policies and
measures for poverty reduction in China and lessons
learned from China’s poverty alleviation experiences
during Xi Jinping’s administration (2013-2020).
The author employed mainly a documentary research
methodology by studying and analyzing relevant
articles and studies.

This study concludes that China’s targeted

poverty alleviation strategy is characterized by the

“2D 3M” approach. The first part 2D is composed of
Directionby a decisive leader with a clear direction
and strong determination and Data, that is to launch
a national survey systematically to get actual data
and conduct big data analytics to solve this problem.
At the same time, the followingpart 3M means Man,
that is delegating and dispatching personnel to solve
poverty problems in all levels with the unity of
authority and with effective assessment system,
Money, that is budgeting to solve poverty problems
with transparency and a result-oriented target, and
Materials, that is allocating resources from all sectors,
not just by the government, in order to efficiently

alleviate poverty in China.

Keywords: Targeted Poverty Alleviation , Rural China, Poverty Line
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Abstract

This article aims to present Creative Cities
Network of Gastronomy of Phetchaburi Province
according to UNESCO criteria.

Phetchaburi Province is located in a geograph-
ically diverse landscape with mountains, seas and
lowlands suitable for agriculture. Therefore, there are
various raw materials for cooking. It is also known as
the city of the three flavors, namely the salty flavor
from the best sea salt producer in Thailand, the
sweet taste of jaggerywith low sweetness index and
extraordinary sweet taste that is unique to this region,
andsour taste from the key lime, which is considered
a geographical indication (GI) product. It has a round
shape, thin skin, lots of water, sour and fragrant taste.
Both salt, sugar and lime are the main ingredients of

Phetchaburi’s famous and unique cooking.

Keywords: Creative Cities Network

Application to the UNESCO Creative Cities
Network is made through a mechanism of participa-
tion from all sectors. It starts with an analysis of the
context, readiness and potential of the city, allowing
stakeholders at different levels of the province to
participate in expressing their opinions, organizing
activities to support creative cities. There are public
relations to create awareness and understanding
among people in the province, plus a learning
exchange with cities selected as UNESCO Creative
Cities Network. On November 4, 2021, Phetchabuiri
is one of 49 cities around the world that have been
selected by UNESCO to join the Creative Cities
Network. Being selected as a Creative City brings pride
to Phetchaburi people, which has a positive effect
on building the economy of the province and the

nation as a whole.
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Abstract

The objective of this article for study and analyze
of the “Guidelines for the protection of family rights
of same-sex couples” found that Thailand has signed
on to ratify and uphold the Convention on the
Elimination of All Forms of Discrimination Against
Women ( The Convention on the Elimination of All
Forms of Discrimination against Women (CEDAW) and
the Universal Declaration of Human Rights reaffirm the
key principle that: “Discrimination is unacceptable”,
which the Constitution of the Kingdom of Thailand
B.E. 2560 provides to protect human dignity, rights,
liberties and equality of persons shall be protected
And the Gender Equality Act, B.E. that separates,
excludes or limits benefits, whether directly or
indirectly without righteousness because the
person is male or female or has expressions that are
different from their natural sex In foreign countries,
there are more than 28 countries that have enacted
laws protecting the rights of same-sex couples by
allowing same-sex marriage “But Thailand does not
have any laws or measures to protect the rights of
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same-sex couplesTo ensure and protect the rights of
individuals and family rights equal to the family of
men and women in generalAlthough” Thailand has
made efforts to protect reproductive rights and has
had sex reassignment surgery for more than 50 years,
and has requested the government to certify gender
identity as the gender of the surgeryTransgender and
having same-sex couples living together as husband
and wife a lot It may affect what will happen if
Thailand does not have laws or measures to solve
this issue on the issue of human rights violations and
non-compliance with the Constitution This means
that it cannot drive the mission of reducing inequality
and creating gender equality Achieve results that end
all forms of discrimination in accordance with the
Sustainable Development Goals (SDGs), especially
Goal 5, Achieving gender equality as well as affecting
national strategies that are unable to achieve results
in creating opportunities and social equality on the

issue of promoting gender equality.
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Abstract

Synthesized Technology of land, sea, air, and
space is one of indispensable factors of military
revolution for national security enhancement and
effectiveness. Historical examples of military
revolutions illustrate the link between technology
and dramatic success on the battlefield which
requires a joint doctrine in this area. Peaceful

technology such as Identity Authentication,

Artificial Intelligence, Earth Observation Satellite,
Big Data Analytic are being used for data driven
economy, social media, and in some occasion
applied for military operation to take advantage.
In addition, The current military doctrine needs
to be revisited according to critical emerging
technologies and challenges.

Keywords: Synthesized Technology,Military Revolution, Joint Doctrine, Artificial Intelligence
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At Thai Union, our goal is to be the world’s most trusted * No.l Ranked Company in Food
seafood leader, caring for our resources to nurture-generations Products Industry by DJSI 2018
to come. We want to be the industry’s leading agent of change, and 2019
making a real positive difference to our consumers, our e FTSE4Good Emerging Index
customers and the way the category is managed. Constituent
Since our beginnings over 40 years ago as a canned - Raliled Nq. Lo ezfoed
tuna processor and exporter, we have grown into a global Sissipieli s
seafood leader committed to seafood expertise and innovation. ° Asian Excellence Award 2019:

Best CEO
Our ambitious growth plans are rooted in a e Stock Exchange of Thailand’s
commitment to sustainability and forward-looking innovations. (SET) Best Sustainability
Our portfolio of brands includes convenient consumer favorites Excellence Award 2019
that have brought nutritious and tasty seafood to tables
around the world for over a century.

Dow Jones £

Sustainabhility Indices
In collaboration with (m:wm FTSE4Good

o SET

Thai Union Group PCL. | thaiunion.com The Stock Exchange of Thailand
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YOUR ULTIMATE SOLUTION PARTNER GROUP

A FULLY INTEGRATED LOGISTICS AND
INDUSTRIAL ESTATE DEVELOPER

LOGISTICS HUB

Thailand’s No. 1 Built-to-Suit Logistics Facilities
since 2003. Thailand’s Leading E-Commerce Park
Developer

UTILITIES AND POWER HUB

Sole Supplier of Water and Power to Industrial Estates’ Customers
Strong Partnership with Leading Power Operators

DIGITAL HUB

Proactive Provider of Comprehensive Data
Solutions and Digital Platforms to Leading MNCs
and Thai Companies

INDUSTRIAL HUB

Thailand’s No.1 Industrial Estate Developer with Largest Market
Share since 2008. Located in the EEC Industrial Promotion Zones
(Aviation & Logistics, Next-generation Automotive, Automation &
Robotics, Smart Electronics, Biofuels and Biochemicals, and Digital)

Email : marketing@wha-group.com

WHA CORPORATION PCL. Tel. +66 (0) 2 753 3750, +66 (0) 2 719 9555

www.wha-group.com, www.wha-industrialestate.com
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