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NBTC Telecom

and Broadcasting
Barometer

Prof. Suphat Suphachalasai,
Ph.D, Commissioner of the NBTC

N

The National Broadcasting and Telecommunications Commission
(NBTC) has published the first issue of its Telecom and Broadcasting
Barometer.

According to Assoc. Prof. Suphat Suphachalasai, Ph.D, Commissioner
of the NBTC, the Barometer aims to explain the situation and atmosphere
in the Thai broadcasting and telecom sectors.

In this first issue, Assoc. Prof. Suphat says the NBTC Barometer
is similar to instruments used to measure atmospheric pressures and
other indicators in weather forecasting. However, the overviews of the
broadcasting and telecom sectors are different. The outlook for
the global telecom sector tends to have less competition and a smaller
number of players. This has direct impacts on consumers and end users
because less competition leads to market power.

It is thus a major challenge for regulators like the NBTC to regulate
the market to maximize consumer benefits while ensuring that the
operators have enough revenue to invest in new technologies.

The broadcasting sector has been effected by the development of
new technologies, especially those providing services in the form of Over
the Top (OTT) or streaming, creating a highly competitive environment.



As a result, the regulator role should focus on how to create a
level playing field for content providers among the different platforms.
For example, those operating a terrestrial platform should not face a cost
disadvantage when compared with OTT or streaming. They also have to
face almost unlimited access to the market from small producers as well
as behavioural changes in consumers.

New business models tend to integrate broadcasting and telecom
services so inter-related issues between these two sectors are expected
to rise.

This first issue of the Barometer highlights developments over
the past years and gives an overview of the current situation and future
trends. It also familiarizes the public with insights via key indicators that
reveal the real situations in the sectors.

Assoc. Prof. Suphat says the NBTC Barometer will be a key source
of information in Thai broadcasting and telecoms, as well as of key
development indicators of the Thai digital economy.

Academic Cluster : The first step towards
Evidence-based Policy

Aged 65, Assoc. Prof. Suphat is an economics professor who was
appointed NBTC commissioner last year in charge of NBTC’s economic
affairs.

His vision is to develop the NBTC into one of the leading
regulators in the broadcasting and telecom sectors, similar to the Federal
Communications Commission (FCC) of the United States, the Office of
Communications (OFCOM) of the United Kingdom, and the Australian
Communications and Media Authority (ACMA). These international
reculators have strong academic foundations to support and enhance
the regulator’s role in policymaking and preparation of cyclical changes in
the broadcasting and telecom sectors.

This has led to the setting up of an academic cluster at the NBTC.



To achieve healthy competition where the industry benefits
the end users and the economy in terms of good services and
fair service fees, while generating adequate income to acquire
new technologies.

To reduce Digital Divide by finding ways to ensure that people
of all income and ages have access to internet services.

Upgrade the NBTC and go beyond the limits to achieve
a high-level academic agenda covering the broadcasting
and telecom sectors. The policies and regulations should be
stipulated based on evidence-based policymaking and
regulations with a well-rounded analysis of impacts.

Enhance the role of the NBTC to build a network with
international regulators promoting interactions with and
participation of these international regulators in broadcasting
and telecoms. This will lead to the sharing of knowledge and
exchanges of experiences that can be applied in the Thai
environment.

After 4 months in his new position, Assoc. Prof. Suphat officially

launched the academic cluster in August last year.

This cluster comprises four bureaus and one NBTC Research Hub
that are interrelated and support the NBTC in achieving its goal of
becoming a regulator with international standards. The 4 bureaus are
the Policy Analysis bureau, the Policy Assessment bureau, the Digital
Economy Data Analytics bureau, and the International Issues and

Engagement bureau.



Organizational structure of NBTC's Academic Cluster

The Policy | < Study, analyze, and propose academic reports about markets and
Analysis bureau competition based on academic and economic principles and
qualitative research.

* Assess the potential social impacts which may arise from the
stipulated policy.

* Conduct policy analysis relating to technologies and dynamic
competition in the future.

* Conduct legal assessments in relation to competition and policy
analysis.

The Policy | Study and analyze quantitative indicators such as prices, demand

Assessment | forecast, impact analysis of the NBTC policy towards the overall

bureau | economy, and undertake impact analysis of compliance policy to be
conducted prior to policy effectiveness, to name a few.

The Digital | * Gather data for and organize a strategic economic database.
Economy Data | . Calculate and create indices to serve as a barometer for the sectors.
GLIIVAES BUREET | Disseminate academic information and conduct data architecture.
* Develop data analytics for the NBTC academic sector.

The International | NBTC is engaging in international affairs such as digital trade agreements,
Issues and | free trade agreements concerning digital trade such as AEC and APEC,
Engagement bureau | and also topics related to the geopolitics of telecom technologies.

NBTC | Create opportunities for domestic and international academicians to
Research Hub | exchange and share knowledge on compliance and other relevant
issues by facilitating a joint research program for academics in
Thailand and from international academia all over the word to work
with NBTC’s staff in order to allow NBTC to absorb and share
knowledge, work and experts.

Assoc. Prof. Suphat believes that NBTC has an excellent source of
employees capable of creating academic research into the industry.

In addition, developing and frequently improving regulations are
required to bring regulators like NBTC into line with changes and respond
to the rapid development of the sector.

In order to develop academics sustainably, Assoc. Prof. Suphat has
initiated a continuous learning development program by supporting emplo-
yees to acquire further education and training. The NBTC has signed MoUs
with top universities around the world to conduct joint research in order to
build the capacity of NBTC's staff.



For example, NBTC signed an MoU with the National Statistics Office
to jointly develop behaviour statistical data, with Victoria University of Australia
to exchange knowledge and jointly develop economic modeling, and with
the Bank of Thailand to jointly develop economic data and the first GDP of
Thailand’s digital economy.

Collaboration with external parties in the first year of academic team operation

B Bank of Thailand — to prepare dataset for Thai Digital GDP calculation

B MoU with the National Statistics Office — to survey and collate consumer
behaviours towards telecom and broadcasting

B MoU with Victoria University of Australia — to develop a Computable
general equilibrium model (CGE model) in order to calculate policy impacts
with 180 economic sectoral coverage and the expected inequality.

B MoU with the Inequality and Social Policy Research Centre, Economics
Faculty, Thammasat University to study and research the problem of the
digital divide in Thailand.

Another major concern as stated in Assoc. Prof. Suphat’s vision is to
lower the digital divide in Thailand. A general overview indicates that the
accessibility rate of Thai mobile users and broadband internet is high but
concentrated in big cities. Meanwhile, for the poor in both suburban and
remote areas, the accessibility rate remains low and the fee rate is high
compared to their revenues. A study of broadband internet supply shows
that the service fees paid by the high revenue earners are 10 times lower than
that paid by low income earners, as is the accumulation of equipment such
as mobiles and laptops. This situation is expected to get worse and widen
the digital divide. From Assoc. Prof. Suphat’s viewpoint, “accessibility for
all is very important” and needs to be implemented in order to reduce
these gaps.

Assoc. Prof. Suphat is fully aware that efforts to bring about any chang-
es in a big organization like NBTC will face many obstacles. However, the
first step in bringing about changes has begun and the work will continue
going forward in order to make the NBTC a world-class regulator.
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The Geopolitics Analysis of Technology
Bi-polarization Shaping Policies of
Developing Countries

Case Study of Thailand

Abstract

The relationship between technology and
geopolitics has been closely connected.
The picture has become clearer when Chinese
technology has developed in a rapid pace and
has started challenging the Great Power of
the United States in tech-policy oriented.
As the U.S.-Chinese tech rivalry has intensified,
international actors, especially developing
countries, by the shadow of geopolitics, have
been unsurprisingly under pressure. The situation
has limited the scope of actions towards tech
policy, security and levels of investments,
especially in the context of 5G networks.

This paper will therefore explore
technology policy of the U.S. and China as well as
geopolitics facing developing countries.
The analysis will target the choices, reactions
and policy decisions of developing countries,
including Thailand, among the tech conflict of the
superpowers.

In this paper, technological policy will be
analyzed under geopolitics framework.
The methodology of the paper is based on
documentary analysis and in-depth interviews.

With the rising tension from binary
technology, the result of the paper clearly depicts
that policymakers in developing countries,
including Thailand, have to balance between
economic opportunities and the diplomatic
relationship of the two superpowers. In order to
balance these factors, tech policy towards “trust-
worthiness” has been recommended. The key
principles of the so called “trustworthiness”
policy should be focused on three main elements:
the openness, diversity and globalization.
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From Trade War
to Tech War

Since the cold war era, the United States started to see
the opportunity to drive their technology sector by using China as a
production base of their technological products. The United States
benefits from the lower wage labor and the “no need for environmental
concern” situation in China, especially for the low to middle end of
their industrial value chains. However, not only the United States that
benefits from this relationship, but also China, even with some
technology export control from the United States side, has become
an important part of global technology market.

From 2007, after China has launched the national plan called
“National Medium- and Long-Term Program for Science and
Technology Development (2006-2020), China’s economy has started
to rise. According to the plan, the Chinese government has focused on
developing their economy by utilizing the scienceand technology as
an accelerator. For example, government started to support domestic
science and technology such as funding for research and development
projects. This made Chinese’s science and technology sector
developed at a rapid pace and nation’s economy skyrocketed,

accounting for more share in the global economy.

In 2017, the United States realized that there was a
significant deficit balance of trade between the United States and
China. The Washington has therefore engaged in a trade conflict with
Beijing by imposing tariffs on imported goods since January 2018
(Nocetti, 2022). Donald Trump, who was the president at that time, has
taken the conflict between the two superpowers to a new geopolitical
level by banning Chinese techno firms from American market and core

technology infrastructure

The tension between the two superpowers has clearly shifted
from “trade war” to “technology war”, marking Sino-American
bipolarization. The United States realized that their status as the global
leader in technology sector has been defied by the development of
Chinese technology and Chinese tech companies, who are currently

gaining more share in a lucrative global technology market.
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Technology’s
Bi-polarization
Policy

**: 2.1 Beijing’s Tech Policy
* To better visualize the ongoing technology war,
understanding how China steps up as a global leader
in technology sector is crucial. In early years, China’s development in
technology industry relied on foreign know-how and technology as
the manufacturer for foreign company. Majority of the technology used

in China back then were coming from the U.S. and foreign technology.

With reliance of the U.S. and foreign technology, this became
the opportunity for the private firms and organizations in China to
explore American and foreign technology. China has developed
mechanisms through which institutions, companies, and individuals
can learn from foreign technologies, processes, or other individuals,
and adapt these lessons to fill strategic gaps in China’s innovation base.
The technology transfer was later became one of the knowledge
sources in developing technology for Chinese companies.

In the past 20 years, China has been putting so many strategies
and policies aiming to increase their economic growth by growing
capacity to their technology innovation and competition on a global
scale. Some key strategies and policies of Beijing are as follows:

2.1.1 Informatization’s Policies

In terms of the network infrastructure, Chinese government has
strongly supported the development of domestic internet network
and IT infrastructure to facilitate the Chinese information society.
The development of Chinese infrastructure was formally established
in President Jiang Zemin and has been Beijing’s priority since then.
In the mid-2000s, Internet of Things (loTs) has become one of
the main focuses of Chinese government, leading to the rise of
Huawei as a local tech company. The government has also been
supporting the development of new-type infrastructure deploying 5G
telecommunications networks.



China has become well-known for their Golden Shield Project
or so-called “The Great Firewall” policy, which allows the Chinese
government to monitor and censor the internet in China. In order to do
so, Chinese government needs to have the regulation power over

internet-related services, especially platform services, in which
the majority of them come from the U.S. companies and providers across
borders.

When the Chinese government decided to ban all the transnational
platforms that would not comply with the Chinese rules and regulations,
especially after Xi Jinping stepping up in 2012, there was no surprise to
see those U.S.’s platforms were out of the Chinese market. Accordingly,
by blocking foreign platforms from Chinese internet, it turned out to be
a massive opportunity for local platforms to grow. Until now, China has
their local platforms for everything from instant text messenger, social
media, health services, e-commerce to financial platforms. The key players
in this digital platforms market include Tencent and Alibaba.

2.1.2 Securitization and Self-reliance Policies

From Beijing’s perspective, science and technology are keys to
national economic development. From 2000, Chinese government has
attempted to balance and secure technological development within
the country, along with the reduction of reliance on foreign technology.
The so called “Securitization and Self-reliance” can be seen through
the following policies:

The policy aimed to use technology development to facilitate
the growth of eleven main sectors, which are energy, water and mineral
resources, environment, agriculture, manufacturing industry, transportation,
information industry and modern service industry, population and
health, urbanization and city development, public security, and national
defense.

As a result of policy, there has been a substantial government support
and investment in those sectors for several years. Some of the sectors,



especially technology and information industry, continue to have all
the support as the government still considered as strategic sectors.
However, with the growth of domestic and technology sector across
the country, Chinese government also concerned over the rise of imported
technology, mainly to get along with international standards. Adopting
international standards, in this sense, may help China to connect with
the rest of the world. However, the rise of adopting these international
standards may have negative effects on Chinese government power and
the status of China in the world market.

China became one of the biggest production bases for many
foreign companies, including the companies from the United States. Even
though China has produced high quality products, China found itself
gaining reputation of being a cheap and low quality production base.
Beijing, in this sense, has been forced to look for new ways to rebrand
the country’s image of low-quality product manufacturing by
demonstrating its capacity to innovate and compete technologically on
a global scale through what they call “Made in China” policy.

China realized that technology would lead to high economic growth.
However, the country’s reputation of being low quality manufacturer
became a biggest barrier for Chinese brand and products entering into
global market. In response to that, the Chinese government launched
a new plan, called “Made in China 2025” or MIC 2025 in 2015 with
the goal to change the country’s reputation from being a low-quality
manufacturer to a high-end producer, to increasing the country’s
technological capabilities, and to decreasing the country’s reliance on
international technology

This ten-year strategic plan also reflected China’s ambition to be
the global leader in manufacturing sector by utilizing new and high
technologies. In order to achieve their goal, China made their plan
based on five principles, including innovation-driven manufacturing,
high-quality manufacturing, green production, and human resource
development in science and innovation

According to the plan, it is clear that China is aiming at the high-
technology industries and targeting ten different key sectors to encourage



for a high growth, including new information technology, energy saving
and new energy vehicles, aerospace and aeronautical equipment, ocean
engineering equipment and high-tech ships, modern railway equipment,
numerical control tools and robotics, power equipment, new materials,
biological medicine and medical devices, and agricultural machinery.

In the sector of information and technology, the plan clearly
states that China aims to develop their “indigenous” technologies through
state-led industrial policy. This means that the Chinese government
would subsidy and mobilize state-owned enterprises and try to acquire
intellectual property in certain areas of high technology.

Along with this plan, there was also a discrimination against
foreign investment. The entering of foreign companies to the Chinese
high-technology market were technically prohibited unless foreign firms
complied with the rules. These rules forced foreign firms to collaborate
with the Chinese government or local company, and without any choice,
transfer their know-how and their technology to the local company.

Under the strategic plan “Made in China 2025”, Chinese government
has initiated “Dual Circular Strategy”. The strategy aims to generate
synergies between the international and domestic economy as well as
balance the investment in foreign and indigenous technology. The strategy
was promoted earlier in 2020 as relations with the U.S. continued to
deteriorate, making the external environment less predictable for China.
The core goal of strategy is to reduce market distortion and allocate labor, land
and financial resources to higher-productive areas. From Beijing’s perspective,
China needs to improve efficiency at home to survive technological
containment measures by US-led Western countries (Tang, 2020).

By enhancing indigenous innovation capability, China strongly
believes that such innovation would facilitate economic growth, social
development, and national security. However, from Chinese government’s
standpoint, China has not only focus on the development of science and
technology within the country, but also expect that the domestic
science and technology development would be exported to the world
and drive China towards a leader in science and technology in the future.



2.2 Washington’s Tech Policy
With the rise of China in global technology sector, along

with a significant deficit balance of trade, the U.S.

strategic competition towards China will be a defining feature of the 21st
century. Technology is a huge component of this rivalry, particularly
as both China and the United States push to set the standards in key
emerging technology.

The U.S. government’s interest in technological decoupling has risen
dramatically since the mid-2010s. During this period, Beijing’s growing
strength led the U.S. leaders to revise their views of China as an America’s
primary state threat (Bateman, 2022). At the same time, techno-nationalist
ideas became ascendant around the world and eventually prevailed
in Washington, leading to a new American techno-nationalism, focused
principally on China. This tech- nationalism first took place during former
president Barack Obama’s second term, was elevated and implemented
under president Donald Trump, and has been largely embraced by
President Joe Biden.

Early the U.S. actions were mainly “defensive”, which involve in
restrictive measures aimed at containing Chinese technology threats.
The clear example are export/import control, inbound/outbound
investment restriction, technology licensing, visa bans, financial sanction,
spending limit, and law enforcement. However, lately, Washington has
increased a focus on “offensive”, which action relies on fostering
American own tech’s strength by investing in research and development
(R&D) and education. (Bateman, 2022)

2.2.1 President Barack Obama

In 2016, due to national security concern, President Obama signed
an order banning the sale of U.S. companies to Chinese firms. The 2016
order has blocked the Chinese companies from acquiring companies who
owns American sensitive technology such as semiconductor. (Mozur, 2016)
The actions was on a case-by-case basis done by the U.S. Treasury
Department. (Poletti, 2017) The logic behinds the order is based on an
areument that some semiconductors technology should be considered
as a national secret. Acquiring the company providing such technology,
in this sense, should not be allowed.



2.2.2 President Donald Trump

Under Trump’s administration, Washington and Beijing have been
engaged in a deeper technology conflict. Washington, at that time, has
decided to pursue a defensive policy to contain Chinese technology and
firms. In May 2019, Trump banned Huawei from U.S. 5G networks and
announced sanctions that forced Huawei to overhaul its supply chain. All
sales of American technology to Huawei, ranging from semiconductors to
mobile operating system, were prohibited without official authorization.
(Nocetti, 2022)

The defensive action of Washington has become more evident when
an executive order, called the U.S. Rule to Secure the Information and
Communications Technology and Services, was signed. The executive
order gave the government’s power to block the transfer of any
technology relating to critical infrastructure, digital economy, and national
security to “foreign adversary'”, even directly. (US Department of Commerce,
2019) In other words, the order has become a measure to control
Chinese access to American market, key’s technology and know-how,
especially in Semiconductor sector, where Beijing and Chinese firms have
undertaken a major tech catch-up effort.

The executive order was based upon a strong argument to “protect
the security, integrity, and reliability of information and communications
technology and services provided and used in the United States”.
Regarding the “national security” invoked by Washington on network’s
espionage and infrastructure sabotage, it was more likely a symbolic aspect
since there has not been clear evidence released from the Washington.
However, the U.S. provocation could be assumed by the fact that Chinese
Companies are required by the National Intelligence Law” to cooperate

' Foreign adversary defined as a state, a company or a natural person.
? According to the National Intelligence Law” (NIL), Article 7, 9, 12, and 14 appear to create obligations to
state, private citizens and companies to participation in intelligence services:

Article 7: All organizations and citizen shall support, assist, and cooperate with national intelligence
efforts in accordance with law, and shall protect national intelligence work secrets they are aware of.
Article 9: The state gives commendations and awards to individuals and organizations that make
major contributions to national intelligence effort.
Article 12: In accordance with relevant state provisions, national intelligence work institutions may establish
cooperative relationships with relevant individuals and organizations, and retain them to carry out related work.
Article 14: National intelligence work institutions lawfully carrying out intelligence efforts may request
that relevant organs, organizations, and citizens provide necessary support, assistance, and cooperation.



with the government in supporting the country’s national interests,
including participation in intelligence service. (Chikermane, 2019) In 2020,
the Department of Commerce strengthened the measures by banning all
sales of semiconductors to Huawei.

The blocking of technology transfer and access to American tech
market has clearly reflected the U.S.’s technological protectionism and
fear of losing its tech superiority to Beijing. (Nocetti, 2022) However,
in response to the U.S. sanctions, Chinese governments and authorities
have no choice other than increasing its state-funded innovations and
accelerating the country towards technology’s self-sufficiency.

2.2.3 President Jo Biden

During Biden administration, the technology’s policy has relied
more on offensive strategy. Biden’s main strategy in the technology
battle is to increase the investment and innovation in the American tech
industry. In 2022, the congress passed the legislation of “CHIPS and
Science Act” for semiconductors. The Act was designed to boost the U.S.
competitiveness, innovation, and national security by focusing on investment
in the domestic semiconductor and scientific commercialization
manufacturing industry.

Apart from offensive tech strategies, Biden also had some
defensive strategies in place. In October 2022, the U.S. announced
the restriction for accessing to technology, especially advanced computer
chips, of some Chinese companies, who were on the “entity’ list”.
The Entity List identifies companies that has been believed to pose
significant risk to U.S. national security or foreign policy interests. Parties
on the Entity List are restricted from obtaining U.S. items or technology
without prior authorization from U.S. government. This restriction would
greatly affect Chinese companies on the list, especially on their
development of artificial intelligence, the cutting-edge technology, and
innovation for military.
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Keys Technology
Battle

It can be clearly seen that the tech war has been escalating.
China has been trying to become the world’s leader in science and
technology, destabilizing the current position of the U.S. in technology’s
empire. The Washington’s reactions have been both defensive and
offensive, especially on crucial high technology like chips and
semiconductors. However, with the new technology landscape,
the key technology race has expanded far more than “hardware”. 5G
infrastructure and software has increasingly become critical in
technology battle and geopolitics backdrop.

3.1 Semiconductor

To date, the most advanced microchips that can be
manufactured in commercial volumes are 5 nanometers. The only
technology that could be used to produce 5 nanometers microchip is
the technology of ASML, which belongs to the Dutch technology
company. Currently, there are only 3 chip manufacturers in the world
that have access to the license of the ASML technology, including
the Taiwan Semiconductor Manufacturing Corporation (TSMC), Samsung

Electronics from South Korea, and Intel Corp. from the U.S.

Under Trump’s administration, the Chinese companies was
put on the entity list preventing them from accessing the U.S.’s
technology. In addition, the U.S. went beyond the technology within
their country by cooperating with the Dutch officials to block
the Chinese companies from accessing the ASML’s technology due to

security issues.

The action has therefore excluded China from the advanced
microchip technology, forcing China to immediately develop
the indigenous microchips technology, reflected clearly in
the implementation of “Made in China 2025” strategy. However, even
the Chinese government has been tremendously supporting
the Chinese companies to manufacture the microchip, majority of the chips
that they could produce so far are 24 nanometers and upwards, which

is far from what is the most advanced microchips in the global market.



3.2 5G Infrastructure

5G infrastructure can be divided into 2 categories: standalone (SA)
and non-standalone (NSA) network. In terms of the technology decoupling
between the U.S. and China, they are taking the path differently. While
the U.S. has been relying on the NSA by promoting fixed wireless network,
China has chosen to rely more on the SA.

3.2.1 The “Non-standalone” (NSA)

and The “Standalone” (SA)

The Non-standalone (NSA) architecture utilizes the existing 4G LTE
and 4G core infrastructure to operate 5G network. Thanks to ability to
use the existing cellular infrastructure to run 5G with the smaller amount
of investment, NSA has become the top choice for initial 5G deployments
among telecom operators. However, the speed of connectivity of NSA
might sometimes be limited leading to inability to provide low latency
(Darah, n.d.)

Meanwhile the Standalone (SA) architecture utilizes the new fully
virtualized 5G networks. Because of employing 5G core network, SA 5G
network can perform essential 5G functions, such as reducing latency and
improving network performance, facilitating the frontier technology use
cases that require automation, such as smart city. In the SA mode, telecom
operators have to build the newly core 5G network while in NSA mode,
the 5G network is built on an existing layer of 4G network. In this sense,
the NSA 5G enables telecom operators to roll out 5G at a lower cost
relative to SA 5G.

Globally, most telecom operators have launched their 5G networks
using the NSA mode. The ecosystem for SA 5G is still evolving; however,
according to GSA (Global mobile Suppliers Association), approximately
22% of telecom operators that have rolled out 5G are investing in or are

exploring SA 5G network (the Economics Times, 2022).



3.2.2 Race for 5G Dominances

China has set its goals to become a global 5G infrastructure provider.
Towards the goal, Chinese government has started the development of
5G technology with a high volume of investment. With fully support from
the Chinese government, Huawei as their technology champion, has been
substantially investing in R&D and hiring the most R&D staffs. Due to
the government subsidization and facilitation, the cost of Huawei 5G
technology can be around 30% cheaper comparing to their foreign
competitors. With long-time development and cost advantage, 5G
technology of Huawei seems to be ready for everyone to use and

affordable and then becomes the global leader for the SA 5G technology.

According to the 2019 data of Standard Essential Patent (SEP) for 5G
technology, Huawei accounted for approximately 35% of numbers of
Standard Essential Patent (SEP), followed by LG (18%) and Samsung (18%)
from South Korea, ZTE (17%) from China, Ericsson (5%) from Sweden,
Qualcomm (3%) from the U.S., Interdigital (2%), NTT (2%) and NEC (1%).
(CLSA, 2019)

While Chinese companies have been developing SA 5G technology,
the U.S. has rely on more existing 4G technology or mainly employed
the NSA mode for their 5G network. However, to remain the global
technology leader, U.S.’s positon as a part of global 5G standardizer
is extremely important. Qualcomm, as the U.S.’s champion in 5G
technology, has been focused on developing the foundation layer of
the network with the intention to make it works for every equipment and
devices. Qualcomm’s path has been differed from Chinese competitors
such as Huawei, who has developed the network based on how it will

facilitate the use of their equipment and devices.

Amidst the high competiveness in the global 5G tech market,
the key challenge of the U.S. Company is not only to catch up with
the Chinese company, which is the market leader by far, but also to catch

up with the competitors from other regions, such as Europe and Asia.
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Conflicts and
Global Reaction

As the U.S.-China policy rivalry has intensified, Washington has
pressure to its close allies and partner to counter the Chinese tech
influences. One of the strong allies of Washington or Europe has become
the testing ground in this technology battle. To address the imbalance
between the technology races and diplomacy pressure, the European
Commission, in January 2020, has launched a “5G toolbox”. The toolbox
indirectly implies that the Chinese firms and operators are “high-risk-
suppliers, but leaving the decision to each state to take their own risks
for the provision of the 5G infrastructure. In order to reduce technology
dependence and lower the associated risks, the European Commission
has also recommended operators to follow “multi-vendor approach”,
using several technology supplies from various countries. (Nocetti, 2022)

In Asia Pacific region, some countries have strugeled to position
themselves in the clash environment; however, others have decided to
make their clear stances and have delivered the tech policy approach
based on countries’” economic and security stakes. Some U.S. closed
allies such as Australia has decided to ban Huawei from their network.
Others, such as Japan, have chosen the low-key approach, meanwhile,
South Korean and Laos made a direction towards Chinese technology.
Vietnam, in turn, is unclear in their action.

4.1 Official Ban
4.1.1 Australia
Australia became the first country of the U.S. allies

announcing official ban on Huawei and ZTE from its 5G
roll out. The Canberra concerns over security risks could be traced back
in 2012, resulting in the decision to exclude Huawei from the bidding
process of the National Broadband Network. In 2016, there was a
government decision to reject the biding the energy grid of the Chinese
Companies. (Lee et al., 2022) However, the banning decision was eminent
in 2017 where “Telecommunications and Other Legislation Amendment
Act® was launched, stating that “Carriers and carriage service providers
must do their best to protect telecommunications networks and facilities
from unauthorized interference or unauthorized access.” (Australian
Telecommunications and Other Legislation Amendment Act, 2017)
The act, in this sense, has urged Australian carriers to address concerns

® The act is amended from Telecommunications Act 1997



of espionage and sabotage by foreign actors. While the act did not
mention Huawei by the name but the position of the Australian
government has been made clear. The Australian parliament subsequently
passed a new Security of Critical Infrastructure Act in 2018.

In 2021, the Australian government legislated the Security
Legislation Amendment (Critical Infrastructure) Act. The 2021 Act enhanced
the existing cyber security obligations for managing risks in relation to
the “critical infrastructure” in response to significant cyber-attacks.

The main arguments of the Canberra decision on banning has been
centered on network security and the flexibility that country’s networks
could be managed in the time of crisis. The ban was also rooted from
the potential risks of possible backdoors and network sabotage in
the time of crisis, in which Australian’s national security agencies stated
that they could not find the technical solution to mitigate these risks.
(Lee et al., 2022)

It is noteworthy that China has been an important trade partner of
Australia. Both countries have signed free trade agreement and China is
Australian top trading partner. Banning Huawei, in this sense, would not
only loosen the knotted relationship in terms of international trade, but
also has tremendous consequences such as the slowdown of national
5G roll out. However, the action of Canberra clearly suggests that
the economic consideration are not foremost and economic opportunities
with China should be balanced with a country’s awareness of security
risks. (Lee et al., 2022)

4.2 Unofficial Ban

4.2.1 Japan

Being a strong U.S. ally and highly concern on

the national security, it is not surprise to see Japan bans
Chinese companies from their 5G infrastructure. However, Japanese
action towards Huawei could be described as a decisiveness in action
with ambiguity in words. Tokyo’s strategy on low-key approach has
clearly made an effort in balancing between the concerns of national
security, distrust of China’s intension, closed relation with the U.S. ally,
and the willingness not to damage relations with Beijing. On balance,
Japanese responses are as follow:



In December 2018, the government procurement policy was revised
(Lee et al., 2022) by granting the rights to make decision on 5G infrastructure
vendors to the telecommunications operators. However, behind
the curtain, Japanese government provides guidance as well as legal and
financial incentives (a 15% corporate tax deduction) to telecommunications
operators who use Japanese, European or American vendors. Upon
the government announcement of procurement policy, Softbank, one of
the largest telecommunications company, has decided to replace
the existing 4G network equipment with Ericsson and Nokia, and has denied
to use Huawei for their 5G network. Others, NTT Docomo and KDDI, have
also made clear decisions not to use Huawei’s devices in their 5G network.

In May 2019, Huawei was placed on Japan’s trade control alert list".
The policy was in line with the U.S. “entity lists” that prohibited American
companies and business from exporting to Huawei. In May 2020,
the Japanese government has made decision to require all independent
administration agencies and companies handling private data to ban
the use of Huawei equipment.

The Japanese policies to Huawei has been considered under
political and economic aspects. The politics has been heavily rely on
the pressure from Washington’s request to ban Huawei, national security,
and the desire to expand membership for the Trans Pacific Partnership
(TPP) as well as interdependence among allies in the U.S. alliance network
such as India and Australia; meanwhile, the Japanese economic stakes
could be understood on the fact that China is important in terms of high
volume of import/export and major auto-part supply chain. In this regards,
the economic and political challenges has been reflected through
the “low-key” approach to Huawei.

4.3 Chinese Strong

/// \\\\ 4.3.1 South Korea
‘ , South Korea is the first country in the world to launch
\\ o a commercial 5G. Despite being a longstanding U.S. ally,

South Korea’s reaction to the ban on Huawei and Chinese tech companies
is limited. In general, the South Korean government leaves the companies

* “Japan’s trade control alert list” is a database that lists groups of companies of potential

concerns to exporters.



to make the decision whether or not to ban Huawei. Some explanations
for South Korea’s reaction are as follows (Lee et al., 2022):

In 2018, the 5G Security Council under the Ministry of Technology
and Science was established in order to investigate security issues and
discuss policy responses. The investigation concluded that there was no
clear evidence of risks that may caused by using Huawei equipment.
However, there was a big wipeout of Huawei equipment in the South
Korean military in 2019° as a response to the U.S. direction towards
the Chinese companies. Back in 2013, LG U Plus, one of the three biggest
telecommunications operators in South Korea, concluded the deal to
use Huawei in their 5G infrastructure. Based on procurement deal,
LG U Plus have deployed Huawei equipment over 10,000 sites in 2018,
however, decided to use Samsung equipment for their additional based
stations in Seoul in 2019.

In South Korean, Huawei equipment has quite substantial share in
5G infrastructure, accounting for 10% of overall infrastructure (Natarajan
et al,, 2021), making it difficult for South Korea to back away from Huawei.

During the Moon Jae-in administration (2017-2022), South Korean
government was gearing to the balanced diplomacy. The government
therefore avoided taking a strong position on one side “at the obvious
expense of another”.

From South Korean perspective, while the U.S. is longstanding ally,
China has been the top trading partner. Regarding the current and
future economic stakes as well as consideration to utilize 5G wireless
technology as a key success to development 4th industrial revolution,
the government had a strong incentive to maintain good relationship with
Beijing.

® South Korea’s Ministry of National Defense inspected a count of all Huawei equipment,
used by the South Korean and found out there were approximately 43,365 cellphones
that LG U PLUS donated to the military in 2015. (Lee et al., 2022)



During Moon government era, North Korea issues became one of
the main focuses of South Korea. South Korea, at that time, viewed
China through the lens of opportunities in balancing its relation with
North Korea. This in turn has had a significant implication for South
Korean behavior towards Sino-American bipolarization. However, with
the new president that has been recently elected, the policy direction
recarding the geopolitics of South Korea may change and needs to be
monitored further.

4.3.2 Laos

As a landlocked state, Laos’s economic growth

heavily depends on ICT connectivity which requires
high investment in infrastructure. With Laos’s financial constraints, China
has become the biggest foreign investor and aid provider in Laos by
investing in several infrastructures and sectors which are essential for
socio-economic development, including electric, oil and gas pipeline,
broadcasting, railway, and telecommunications.

In 2019, Laos’s Ministry of Posts and Telecommunications and
China’s Ministry of Industry and Information Technology signed the MoU
to cooperate Laos’s telecommunications infrastructure development.
In addition to the MoU between the two governments, some private
companies from both countries also agreed to cooperate officially.
(SouthEast Asia Infrastructure, 2019) Regarding 5G network rollout, Lao
Telecom, the largest telecommunications operators in Laos, launched
the 5G test spots for the first time in 2020. The testing spots are located
in some parts of Vientiane, such as around the National University of
Laos. (Phonevilay, 2020) The testing made the state-owned operator to
be the first-ever telecommmunications operator to establish 5G service in
Laos. However, there is no report on the 5G nationwide commercial
rollout. (SouthEast Asia Infrastructure, 2022)

Recently, the new railway that connects Laos to China, invested
by the Chinese government, has officially been established. Along
the railway, there is also 5G infrastructure and a network powered by
Huawei. The company claims that they are providing a high-speed
network and stable connection for the benefit of the passengers and
the rural residents living near the railway. (Huawei, 2021)



5

Shaping
Technology policy:
Case of Thailand

4.4 Undecided

4.4.1 Vietnam
* Digital transformation seems to be vital for Vietnam’s
economic growth. The Vietnam government has a
roadmap aiming for full digitalization by 2025. The speedy 5G network
rollout has therefore become necessary. Vietnam’s telecommmunications
operators are quick to start their 5G infrastructure investments and
services. Viettel, one of the biggest telecommunications operators, has been
partnered with many 5G infrastructure vendors such as Ericsson and Nokia.

So far, Huawei and other Chinese companies have not been
selected to be a part of Vietnam’s 5G infrastructure. It is noteworthy that
even in 4G era, Huawei has never played the big role in Vietham’s
telecommunications infrastructure, especially when compare to other
South-east Asian countries. It could be assumed that Vietnam’s decision
on 5G technology has a little to no pressure to use Huawei gear
considering the existing infrastructure. (Bangkok Post, 2019)

Even though Vietnam has not decided to use Huawei gear in their
5G infrastructure, they have never said anything against the Chinese
companies. The Vietnamese standpoint is unclear in action, which differs
from Japanese government who has geared to the unbanned standpoint.
This is no surprise considering the geopolitical climate and economic
incentives between Vietnam and China. Vietnam locates in the backyard
of China while China is the biggest trading partner and a major investor
in Vietnam’s economy. (Bangkok Post, 2019)

Thailand’s stance among the great powers has

always been one of government’s cautions. Amidst

the rise of technology conflicts between the U.S. and
China, it became more and more difficult for Thailand to ‘balance’ its
stance and perceived as neutral.

Under Prime Minister Prayuth’s administration, he emphasized
an equilibrium among great powers as well as major countries, guided by
principles of constructive engagement, mutual respect, mutual trust, and
mutual benefit (Cheeppensook, 2022). Taking into account the Washington



policy to rebalance Asia and to win back Southeast Asia, Thailand as a
formal treaty ally, might be willing to reestablish the old bonds with
the Great America. However, due to China’s paramount economic and
political importance to the region, Thailand’s handling of China could
be considered as the most delicate bilateral relationship.

Beyond the economic and political ties, China’s footprint
across Thailand could be seen through the increasing number of
infrastructure developments, especially under Beijing’s ambitious Belt
and Road Initiative (BRI) connectivity scheme. Apart from bridges, dams,
and highway, one of the BRI flagship project in Southeast is
“high-speed railway” that aims to connect the city of Kunming in
southern China to Singapore, via Laos, Thailand, and Malaysia.
(Carminati, 2020)

When the Thai eovernment has announced “Thailand 4.0” as a
20-year national strategy, the centerpiece has been shifted to “digital
infrastructure”. With a no surprise, Huawei has been deeply involved
in Thailand’s digital transformation, especially in the area of skilling,
and R&D. In 2020, Huawei signed MoU with the Thai government to
set up Huawei Academy for ICT Skill training. Furthermore, Huawei has
partnered with regulators and government agencies to drive Thailand’s
5G network through a project called “Giga Thailand”, aiming at
accelerating fiber as the basic infrastructure utility.

To date, Thai government has not made a clear direction
regarding national technology policy. However, from position of
the national telecommunications regulator or NBTC, the standpoint
is quite clear on “technology-neutrality”. This means the market is
best positioned to drive innovation and investment.

According to in-depth information® from local telecom operators
and international vendors operating in the Thai market, operators have
decided to select the vendors with a combination of Finland’s Nokia,
Sweden’s Ericsson, USA’s Cisco, and China’s Huawei and ZTE.
Decisions are made based on investment cost, product and solutions
as well as maintenance standpoint.

® Information has been gathered from local telecom operators (True and AlS) and

international vendors (Huawei and Ericsson) by face-to- face and phone interviews.
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Conclusion

With the strong tension arising from technology races and
the concern over Chinese firms on network espionage, the question was
raised: How does government ensure that industry is well balanced
between technology advancement and system’s security? In order to
redress the balance, this paper would recommend that Thai
government would need to reassess nation’s tech policy.

Based on Thailand’s economic stakes and geopolitics constraints,
national technology policy has to be centered at what we called
“trustworthy infrastructure”, which involves three main principles:
openness, diversity, and globalization as follows:

® Openness refers to a transparent process of selecting vendors and
operating system.

® Diversity refers to a multi-choice of technology to prevent a
dependent on a sole vendor.

® Globalization refers to a system adopting technology that is
widely used in most of the world.

The proposed framework implies that the market would work on
itself. Operators, in this regard, could take their own decisions over who
to partner for the provision of network infrastructure. By reducing
technology dependence andlowering the associated risks, several
technology supplies, widely used internationally, from various countries
could be adopted. The proposed approach is along the line with
the European Union where economic competiveness and security are
well managed base on technology sovereignty.

The rise of China in the technology realm in recent years has
challenged the position of the U.S. as a world leader in science and
technology. The escalation of conflict has led the American leader to
change their view of China as America’s primary threat. From Washington’s
standpoint, it was a concern about the dangers of installing networks from
equipment that can be manipulated, disrupted or even controlled by
the Chinese government (Lee, Han, Zhu, 2022). The U.S. policy towards
China has therefore been shifted to push back the expansion of
the Chinese influence in technology and supply chains.



The U.S. actions, in response, have involved both “defensive” and
“offensive” strategies. Banning Chinese companies or Huawei out of
the American in 2019 as well as prohibiting Chinese companies from
acquiring sensitive technology such as semiconductors are examples of
the Washington’s policies, based upon a strong argument to protect
the U.S.’s “national integrity and security”.

As the U.S.-China policy rivalry has intensified, Washington has
pressured its close allies and partners to counter the Chinese tech
influences. One of the strong allies of the U.S. or Europe has become a
testing ground in the tech battle. The European reaction has been
weighted between Chinese technology with the associated security risks
on the one hand, and the American diplomacy on the other. In order to
reduce technology and security risks, the European Commission has
suggested restrictions for suppliers, considered as a high risks vendor as
well as has encouraged a “multi-vendor” strategy to avoid or limit a major
tech dependency. The shadow of tech conflicts has also been seen in
the Indo-Pacific region. Developing countries in the region have struggled
to position themselves in the clashed environment and have responded
to the conflict differently. Some of U.S. allies such as Australia have
decided to ban Huawei from the 5G network. Others, such as Japan, have
chosen the low-key approach, meanwhile, South Korea, and Laos have
made a clear direction towards Chinese technology. Vietnam, in turn,
is unclear in action. From experiences in the Indo-Pacific region,
the country’s position and the level of technology influence might depend
upon the political dependencies and economic opportunities of
the countries.

With strong tension arising from technology races and the concern
over Chinese firms on network espionage, the Thai government, to date,
has not made a clear direction regarding national technology policy.
Based on Thailand’s economic status, diplomatic relations and
geopolitics constraints, the technology policy must be very carefully
navigated. In order to balance the global dependencies, economic
benefits and strategic autonomy in the tech matters, policy towards
“trustworthiness” has been recommended. The key principles of
the proposed policy are focusing on what we called the openness,
diversity and globalization.
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Implications of the 3-to-2 Merger

on Telecommunication Service Prices

Case Study of Thailand

Abstract

In the past decades, Thailand’s
telecommunication market has accommodated
3 dominant providers ranked by subscribers,
namely AIS, TRUE, and DTAC, along with one
minor government-owned provider NT. In 2021,
TRUE and DTAC requested to merge, which was
eventually approved by the national regulatory
agency in 2022. The 3-to-2 merger here is likely
to be more impactful onto the market than more
typically seen 4-to-3 mergers. This paper
estimates post-merger changes in prices and
whether possible efficiency gained due to the
merger would be sufficient to deter the mergers
from raising their prices. By using time series data
on pre-paid and post-paid subscribers of the
major three operators, a merger simulation was
employed. The proxy for price used in the
simulation was average revenue per user divided
by minute of use. The simulation assumed that
collusion levels between the 3 operators before
and after the merger mirror HHis, and set
the level of efficiency gain at 10%. The result
showed a 12.95% increase in market price on
average. Upward pricing pressure, under a similar
setup, indicated a 7.19% increase in average
market price. The result justified retail tariff
regulation to limit the negative impact on
consumers.

Keywords: Mobile telecommunications, Merger
simulation, Upward pricing pressure, Demand estimation,
Thailand
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Introduction

Mobile telecommunication services are the primary method of
communication. Mobile penetration for the world is currently at 1109,
while Thailand’s is at 169% in 2021 (The World Bank, 2021). Smart
phone penetration for leading countries like USA, UK, and Japan are
at 82%, 80%, 66% while Thailand’s is at 59% in 2021 (Statista, 2018).
These indicators are quite impressive as they testify to the emphasis
Thai people place on the use of mobile phones. Given that mobile
phones have been one of the enabling factors for education (Sophon-
hiranrak, 2021), provision of accessible financial and payment services
(Asli & Leora, 2012), and so on, mobile telecommunication services have
been integrated into several aspects of life and flourishing economy.

National Regulatory Agencies (NRAs) are responsible for regulating
mobile operators. The National Broadcasting and Telecommunications
Commission (NBTC) is the NRA for Thailand that aims to motivate
welfare for both the country and its citizens. That means the NBTC
aspires to create a balanced environment that is conducive to
competition, fairness, yet sufficiently lenient to the extent that
operators may conduct their businesses. The NBTC particularly pays
attention to aspects of competition as dictated in their legal
foundation. For example, the Act on the Organization to Assign Radio
frequency and to regulate the Broadcasting and Telecommunications
Services B.E. 2553 (2010) granted the NBTC the power to implement
policies against anticompetitive practices.

One worrisome trend that potentially thwarts competition is
the wave of mergers between telecommunication operators, e.g.,
one in Europe starting since 2012 (Friederiszick et al., 2018). Mergers,
especially horizontal ones, often cause concerns for NRAs. Those who
request for approval would say that mergers and acquisitions allow
parties to enjoy the economies of scale or scope as well as gain new
synergy, which could have led to lower production cost, thereby lower
price, and freed up cash flows for more investment. In contrast,
a reduction in the number of distinctive firms means lower competition
as mergers eliminate competitive constraints on firms via non-coordinated
effect. With fewer players, firms might more likely coordinate and
raise prices or engage in activities that harm competition. Such is called
coordinated effect (EUR-Lex, 2020).



In Thailand, several mergers have been approved in the past as
most of these are between parent company and its subsidiaries,
while other cases involved aggregated assets worth less than the imposed
limit. The most recent merger between mobile operators TRUE and DTAC,
who ranked second and third by subscribers prior to the merger, however,
requires closer examination by the commissioners. It raised an alarming
concern especially when both were dominant service providers in
the mobile market of three. They announced their plans to merge on
November 22, 2021, and the NBTC had been contemplating the issue
since the start of 2022. Eventually the merger was approved in October
2022, with several remedial action plans (Charoensombatpanich, 2022).
The boards of both operators agreed to call their merged company
True Corporation (Tortermvasana, 2023).

Past mergers in other countries are often cases where 4 big players
were reduced to 3—e.g., in Australia (Farrer, 2018), Denmark, Netherlands
(Grajek et al., 2019), and the US (Wallsten, 2019). Thailand’s case of
3-to-2 merger is sparsely seen as, to our knowledge, only the Philippines
underwent a similar situation and saw the period of duopoly from 2011
to 2021. Filipinos seemingly suffered from disruptive services and slow
internet connections during that period (Hardy, 2021). The 3-to-2 merger
is likely to be more impactful due to significantly lower competitive
pressure.

The objectives of this study are to, firstly, explore the degree to
which prices would increase after the merger between TRUE and DTAC,
and secondly, examine if post-merger efficiency gain is sufficient to
demotivate such price increase. As for the contribution to the literature,
our analysis on the price effect of the merger would add to the literature
of merger analyses for telecommunications sector. Our approach also
provides an innovative proxy to price as the literature often proxies price
by average revenue per user (ARPU) which means that usage quantity is
left out. Instead, we standardize by dividing ARPU by minutes of use
(MoU), so we strictly get per unit price. This definition is not without
drawbacks as shall be addressed later.
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Literature
review

After the introduction, this study presents a literature review
including general concepts and methodology, overview of the Thai
mobile market, and takeaways from some cases of global mergers or
acquisitions. The reader, who is already familiar with merger analysis
using quantitative tools like UPP and merger simulation or more
interested in practical application in the context of Thailand, may wish
to skip ahead. Subsequently are data and methods for the analysis,
followed by results and discussion. A conclusion is then provided
along with recommendation and their relevance to the current
situation. The last section briefly provides the limitations of this study.

In this section, the study briefly discusses mergers including
acquisitions in some respects, their advantages and disadvantages
in contrast to operation as individual entities, concepts, and
methodology for measurement of effects of a merger onto relevant

markets.

2.1. / Mergers: general overview, advantages,
and disadvantages

A merger is when two entities combine to create a new joint
legal entity through various financial transactions, such as tender offers
or acquisition of major assets. Mergers can be categorized in many
ways depending on the relationship between the merging firms. For
example, according to Hayes (2023), horizontal merger is when two
merging firms are competing directly against each other and share
similar sets of product or services within overlapping markets; vertical
merger is when a firm merges with either its customer or supplier, thus
covering a bigger portion of chain of production; congeneric merger is
when two firms that serve the same group of customers with different
products or services; conglomerate is when two firms without common

business areas merge.

The advantages and disadvantages of mergers and acquisitions
(referred to as M&A) are given in the following table:



Aspects

Who is better off?

Individual firms M&A

Return to shareholders

Event studies in the literature found that shareholders of the target firms benefit, while
those of the bidding firms generally break even. The net gains to shareholders of merging
firms are thus generally positive (Fridolfsson & Stennek, 2005). In particular, combined
returns are likely positive for non-stock acquisition and either neutral or slightly negative
for stock acquisition. The reason is that stock acquisition implies that the acquiring firm
likely thinks that its own stock is overvalued (Kaplan, 2006).

v

Accounting profits

Numerous studies on comparison between mergers and control sample of firms found
that mergers often lead to a reduction in merging firms’ profitability (Kaplan, 2006).

Growth opportunity

Mergers allow the parties to quickly enter new markets, expand their services and products,
acquire intellectual property, know-hows, or innovation, and, lastly, reduce competition
(Patel, 2022). M&A allows the firm to capitalize their assets and potentially extend their sales
to cover bigger customer base and expect higher customer loyalty (Dahlke & Haemmerlé, 2019).
Theoretically, alternatives within the market have been reduced due to M&A, and so
loyalty level increases. Furthermore, the acquisition of new resources could extend
beyond knowledge to the extent of new management talents and resources, thus leading
to development of competitive advantages over other competitors (Akram & Shahid, 2016).

Operation efficiency

M&A potentially allows access to (1) (ray) economies of scale, i.e., production schedule
in which average costs exceed marginal costs (Sinay & Campbell, 1995). Larger scale of
production allows, for example, fixed cost to be distributed among mergers (Candra et al.,
2021); (2) economies of scope, i.e., savings from joint production or cost complementarities
(Sinay & Campbell, 1995). M&A allows the firm to exploit its position as market leader
and, in telecommunications, to monetize its infrastructure (Dahlke & Haemmerle, 2019).
Despite this potential gain, some studies such as one on Australian telephone services
finds that its production exhibits economies of scope but no ray economies of scale
(Bloch et al., 2001). Lower production costs open the opportunity for the merger to be
more competitive, as it can, for example, capture more market share via lower price.

Merger involves many risks, e.g., whether realized post-merger synergy is as expected,
whether the merging firm is financially stable (Patel, 2022), uncertainty in prices of goods
or services after the merger, and financial risk as obtained funds to complete the merger
are expected to have some certain level of return on investment (Candra et al., 2021).
Furthermore, actual costs and difficulties caused by integrating the merging firms could
be higher than expected (Hartman, 1996). On the other hand, merger between firms not
in the same market can lower idiosyncratic risks via diversification.

Unclear*

* Individual firms could be better off in the sense that individual firms do not face risk from unknown factors
associated with the other party. The merger could lower such risk through the process of due diligence.
In the process, the merger needs to seek consultants with respectable expertise. Doing so could cost quite

a fortune and is part of the pre-merger or pre-acquisition cost (Candra et al., 2021).

JIeloJCB lists aspects about business operations, draws a brief conclusion in each aspect, and then

indicates whether operating as individual firms vs. merged entity is better.



The advantages and disadvantage listed in Table 1 is to be taken
as a general observation, since realized benefits and costs heavily depend

on the circumstance of each M&A.

2.2. / Concepts and Methodology on the Analysis
of the Effects due to Mergers

From here on, we are focusing mainly on mergers as the case of TRUE
and DTAC is a horizontal one. Currently, DTAC offers only mobile services,
while TRUE offers both mobile and fixed services. Given that both have
one overlapping substitutable service within the same national market
and both have significant market shares, we focus only on the impact of

the merger on mobile services.

market concentration, level of competition, and factors
affecting market power such as barriers to entry and
countervailing power are examined per boundary drawn by

market definition.

realize the possible loss in welfare as mergers tend to reduce
competitive pressure and lead to higher prices borne by
consumers, yet cost saving through possible efficiency gained

might offset such loss.

examine the effects the merger has on the industry’s structure
and eventually the competition by measuring, for example,

unilateral effects and coordinated effects.

A few quantitative techniques mentioned in the OECD’s document
that were chosen for this study are measuring diversion ratios,
upward pricing pressure (UPP) and its popular derivatives
such as GUPPI, as well as merger simulation (MS). Lastly, OECD
mentions that it is imperative that the quantitative analyses be

complemented by qualitative ones.



We now review standard approaches for computations of, firstly,
UPP and then MS.

2.2.1 Upward Pricing Pressure (UPP)

The origin of UPP can be traced back to Shapiro (1995). Farrell and
Shapiro (2010) propose that UPP be used to indicate the merger’s unilateral
effects. Positive net UPP requires further examination. Suppose that there
are two merging firms, each of which produces a single product namely
product 1 and 2, with pre-merger prices P, and P,. Each product has
marginal cost C, and C,. The diversion ratio from product 1 to 2, D,,,
is defined as fraction of sales gained by product 1 when P, falls that
comes at the loss of sales of product 2. Suppose further that the merger
creates efficiency of E,, meaning that the merger reduces the marginal

cost of product 1 by E, C,. The net UPP on product 1 is thus defined as

UPPl = D12(P2 - Cz) _Elcl

The idea behind UPP is that competing to gain more sales exerts
negative externality on the other merging party. Once merging firms
internalize this additional cost imposed on each other, they are motivated
to act less competitively. Furthermore, the higher the degree of
substitutability between merging firms’ products, the more likely the firms
would raise their prices. The higher degree of substitution corresponds
to higher diversion ratio and higher pre-merger margin, both of which

raise the chance of UPP being positive.

Farrell and Shapiro (2010a) provide suggestions and caveats in
the interpretation of UPP. For example, marginal cost likely cannot be
represented by average variable cost; a more appropriate alternative is
average increment cost measured over some change in output. Limitation
of UPP, such as its inability to address coordinated effects, has been

raised. Using UPP with regards to other evidence is advised.



Given that UPP has currency unit, it can be expressed as a percentage
of pre-merger price or marginal cost. To render UPP unitless, Valletti and
Zenger (2021) defines Gross Upward Pricing Pressure Index (GUPPI) (following
Salop and Moresi (2009), as cited in Valletti and Zenger (2021)) as follows:

UPP,

GUPPI, =

1

However, GUPPI measures just the first round of pre-merger externality
that firm 1 exerts onto firm 2. It ignores the feedback effects, since firms
are bound to react and, thus, prices would gradually build up into higher
post-merger prices. Following Werden (1996), as cited in Valletti and
Zenger (2021), another alternative to measuring price pressure is
Compensating Marginal Cost Reductions (CMCR). CMCR measures
the magnitude of marginal cost reduction as ratio of pre-merger price
needed to completely offset the motivation to increase price, and thus
already integrates all feedback effects between firms. GUPPI provides
a lower bound of potential price increase, however CMCR provides
the upper bound. CMCR is defined here under the same setup as UPP’s
where we consider two merging firms, each of which is producing just one

good.

P
Dy, (PZ_CZ)FTj'i-DlZDZl (P,— ()

CMCR, =
! 1- D12 D21

As for computation of relevant values, Valletti and Zenger (2021)
suggest several alternatives. Diversion ratio can be estimated from
mobile number portability (MNP) switching data, customer surveys,
or demand estimation. For example, the European Commission drew
preliminary diversion ratios from MNP data; however, they noted some
limitations of MNP including that it captures switching patterns where

users ported their numbers, not cases where they simply disregarded



their old SIM and replaced with a new one. Furthermore, switching
does not necessarily reflect effects from pricing alone, whereas diversion
ratio is restricted to change in price (CASE M.7612 - HUTCHISON 3G UK /
TELEFONICA UK, 2016). A similar concern regarding the use of MNP by
the Commission in European cases of mergers and acquisitions was

summarized by Friederiszick et al. (2018).

2.2.2. Merger Simulation (MS)

MS is used to calculate price effects with economic models that
replicate demand or supply. Valletti and Zenger (2021) consider static
effects of a merger, meaning that product attributes are assumed fixed.
They mention two broad categories of MS. The first is calibrated MS, where
price prediction is made based on observable pre-merger data such as
market shares, diversion ratios, and margins. One approach is called
first-order approach (FOA) that aims to estimate pre-merger pass-through
matrix using information in the local proximity to pre-merger equilibrium.
The second category is MS based on demand estimation that relies
heavily on the econometric estimation of parameters that characterize
competition within the market. Key implications such as diversion ratios
are obtained from derived demand system as well. Some estimation
techniques include nested logit models and more complex variants like

random coefficients logit models.

Bjornerstedt and Verboven (2014) provide implementation of MS
in Stata software via command mergersim. They propose estimating nested
logit demand system with a linear regression model. Their programming
implementation specifies that the firm sets its own price to maximize
profit given constant marginal cost. Marginal costs for all products are
uncovered using pre-merger prices and an estimated demand system.
Nested logit demand can be traced back to McFadden (1978)’s discrete
choice model. Consumers choose a single alternative or an outside
good that maximizes their random utility. Nested structure avoids
the independence of an irrelevant alternative property seen in simplistic
logit model, as it allows correlated preferences for products that belong
to the same subgroup. Estimation model might involve unobservable
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terms of attributes that are unobservable to the econometrician,
meaning there is endogeneity associated with price. This estimation
problem must be corrected using instrumental variables. Bjérnerstedt
and Verboven (2014) provides more in-depth detail regarding model
setup, estimation, and Stata command. Valletti and Zenger (2021)
provide more information on the relationship between different tools,
including UPP-based tools and MS as well.

2.3. / Some other practical raised concerns
regarding mergers

EUR-Lex (2020) raises many concerns, some of which we find
relevant to the situation in Thai telecommunications market. First is
coordinated vs non-coordinated effects. Non-coordinated effects are
measured quantitatively using GUPPI and MS, while coordinated effects
can be measured using MS where we modify the parameter in
mergersim command that indicate degree of collusion. Secondly,
mergers may hinder expansion by competitors. Thirdly, effects of
mergers upon buyers depend on countervailing buyer power—bargaining
power exercised by the buyers, e.g., its ability to switch to other
suppliers, and the size of buyer groups. Fourthly, the likelihood of
entry and barriers to entry. These concerns regarding wholesale
interaction shall be addressed in the following topic where we discuss
structure of Thai telecommunications market. Lastly, efficiency gained
from merging. This can be addressed by plugging in different values
of efficiency into corresponding parameter in both UPP and MS

analyses. This is essentially a sensitivity test.

In the very beginning, two state-owned operators — namely
the Telephone Organization of Thailand (TOT) and the Communications
Authority of Thailand (CAT — serve mobile telecommunication
services in Thailand. Later, three private companies—namely
Advance Information Services (AIS), Total Access Communication (DTAQ),
and True Corporation (TRUE)—were granted concessions to operate

mobile services. In 1986, AIS obtained a 20-year concession from



TOT to provide mobile phone services using 900 MHz frequency.
Laterin 1987, DTAC received concession from CAT for operation on 800 MHz
and 1800 MHz; meanwhile, TRUE received similar contract in 2002 for
operation on 1800 MHz. Nevertheless, the Telecommunications
Business Act B.E. 2544 (2001) mandated that the two state enterprises
and the concessionaires may only operate until the termination of their
concessions, as spectrum bands were deemed national resource that
must be redistributed efficiently by the NRA, namely the NBTC.

In 2011, the NBTC was successfully formed and able to hold
an auction for 2100 MHz spectrum, where each of the major three
operators (AIS, TRUE and DTAC) won three blocks of 2 x 15 MHz spectrum
at the reserve price. To facilitate development of mobile services,
the NBTC held auctions in 2015 to 2018 and 2020. Crucial standard bands
for 4G mobile services like 900 MHz and 1800 MHz were auctioned early
on, while bands more suitable for 5G like 700 MHz, 2600 MHz, and 26 GHz
were auctioned in 2020. Also, in 2019, 700 MHz was allocated per
dictated by the military-ruled government. In fact, the mobile operators
must apply for 700 MHz if they wanted to have a payment extension
plan for 900 MHz to alleviate financial burden due to its world-record

setting price. The major three operators opted for such an opportunity.

The following Table 2 provides a summary of spectrum holding of
the three major operators. Since CAT and TOT merged to form the National
Telecom PLC (NT) in 2021, they are thus referred as such in the table.
Note however that NT’s market share is merely 2.81% by Q3 of 2021,
thus, they are the smallest network operator. In Q3 of 2021, AIS had
the highest market share of 46.82% by subscribers, while TRUE had 32.52%
and DTAC had 17.82%. By the end of 2022, AIS owned licenses to
operate on 1420 MHz of spectrum, the largest share by far. TRUE
owned licenses to operate on 990 MHz of spectrum. Using partnership
scheme, DTAC had access to 330 MHz, among which 60 MHz was under
the contract with NT.



Service provider Number of mobile Allocated Amount of Mobile-related only Services
(first year of subscribers by frequency frequency held financial performance in provided*
service) (end of 2022) (license expiration (MHz) 2022 (million Baht/value
year) per subscriber)
AIS 46,013,100 2100 MHz (2027) 2x15 OPEX: 22,353/485.80 MV, MI
1800 MHz (2033) 2x15 CAPEX: 32,319/702.39 FV, Fl
900 MHz (2031) 2x15 Revenue: 185,485/4,031.14
2600 MHz (2035) 100 Profit: 26,014/565.36
700 MHz (2035) 2x15
26 GHz (2035) 1200
”””””””””””””” Total: 1420
DTAC 21,159,292 2300 MHz (2025)** 60 OPEX: 13,212/624.42 MV, MI
2100 MHz (2027) 2x15 CAPEX: 18,087/854.77
1800 MHz (2033) 2x5 Revenue: 80,600/3,809.25
900 MHz (2033) 2X5 Profit: 3,119/147.41
700 MHz (2035) 2x10
26 GHz (2035) 200
”””””””””””””” Total: 330
TRUE 33,776,769 2100 MHz (2027) 2x15 OPEX: 33,757/999.41 MV, MI
1800 MHz (2033) 2x15 CAPEX: 39,809/1,178.58 FV, Fl
900 MHz (2033) 2x10 Revenue:
2600 MHz (2035) 90 135,076/3,999.05
700 MHz (2035) 2x10 Profit: -18,394/-544.57
26 GHz (2035) 800
”””””””””””””” Total: 990
NT 2,835,112 850 MHz (2025) 2x15 MV, MI
2100 MHz (2025) 2x15 Their 2022 financial report FV, FI
2300 MH 2025) o0 iR o been releosed o
700 MHz (2035) 2x10
26 GHz (2035) 400
”””””””””””””” Total: 540

INew) Provides size of customer base, spectrum holding, financial status, and offered services for
mobile network operators in Thailand.

source: Bloomberg, The Stock Exchange of Thailand (SET), Office of The National Broadcasting
and Telecommunications Commission (NBTC). ** spectrum usage is due to partnership
between DTAC and TOT.

* Services provided are denoted by the following notations. MV = mobile voice; Ml = mobile
internet; FV = fixed voice; FI = fixed internet. Note further that these four are network
operators; so, all of them provide wholesale services as well. Most operators often confine
the provision of wholesale services to just within themselves or their own subsidiaries. Domestic
roaming was limited to certain regions in the country. Only NT currently hosts mobile virtual
network operators (MVNOs), whose total market share was negligible by the end of 2022.



Figure 1 depicts trajectories of subscribers to the major three
mobile operators in Thailand. It is apparent that DTAC has been losing its
customers to AlS and TRUE, following its failure to secure 1800 MHz and
900 MHz from the auction back in 2016 despite its pickup of both bands
in the smallest lots in 2018.
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More importantly, the merger between TRUE and DTAC is a
horizontal merger, as both are vertical network operators albeit having
different portfolios of selling products. Each firm controls significant
portions of wholesale and retail markets. Furthermore, the major operators
rarely share infrastructure, be it passive or active types; therefore,
the merger does not raise concern about foreclosure more than it already
does. The one that likely stands to lose the most from the merger is
the end users, and so we choose to focus on post-merger prices in this study.



4 4.1. / Implications from international cases

of mergers and acquisitions
International practice

and lessons learned
iy
TN

Philippines
Acquisition approved: formation of the duopoly

In 2011, the Philippine Long Distance Telephone company (PLDT) bought controlling

In this section, we examine other global cases of mergers
as they reflect both concerns and corrective measures.

We consider the following cases in these four countries:

stake in Digital Telecommunications Philippines (Digitel) that owned the third-largest
mobile operator, Sun Cellular. PLDT, under the brand of Smart, then owned a combined
market share of 69%. The other operating company operating at the time was Globe
Telecom. At the time of merging, Digitel announced that the network, despite having
been merged, would continue its rollout of broadband services and other next
generation technologies (Olandres, 2011). For the mergers to be approved,
the National Telecommunications Commission (NTC) ordered PLDT to divest 10 MHz
of 3G radio frequencies to level the playing field with Globe Telecom. Furthermore,
the NTC ordered PLDT to retain provision of highly competitive plans offered by
Digitel prior to the merger. These conditions were imposed to thwart the mergers

from abusing their increased market power (Lucas, 2011).

The period of duopoly from 2011 to 2020

The World Bank’s Digital Economy Report 2020 indicates that the effective duopoly
market structure was disadvantageous to smaller ISPs, especially when there are
no open access or nondiscriminatory pricing regulations (World Bank, 2020).
Furthermore, this has been supplemented by a 2015 study by the think tank
LIRNEasia that found that internet users in the Philippines paid more for lower

quality services when compared to other Asian countries (OOKLA, 2022).

Entrance of a new player

The third player, DITO, entered the market in March 2021. The entrance led to
an improvement of 4G performance, as operators seemed to have made more
investment. Furthermore, DITO revamped the competition landscape as it tried to
differentiate itself from the other two operators by delivering faster speeds,
distinctive customer experience, and offering simpler products (OOKLA, 2022).



Lessons learned

The acquisition and the effective duopoly structure seemingly led to lower investment,
higher price, and lower-quality services. It ultimately led to negative repercussions
beyond worse internet usage experience when compared to other countries.
For example, Salac and Kim (2016) found that inefficiency in internet connection in
the Philippines thwarts the motivation to innovate as well.

T
In 2018, the horizontal merger between the mobile operator with the market share
of 17%, Vodafone, and the second largest fixed broadband operator TPG was
announced. TPG at first intended to enter the mobile market and became the fourth
mobile network operator, following its acquisition of 700 MHz, 1800 MHz, and 2.5 GHz
bands (Kidman, 2017). Furthermore, TPG at that time provided retail mobile services
as MVNO under its own retail brands. In 2017, Vodafone started supplying fixed

broadband services to customers in selected cities as well (ACCC, 2019).

Australian Competition and Consumer Commission (ACCC)’s opposition to the merger

ACCC released a statement saying that the proposed merger between the two
would likely reduce competition, as TPG had planned to and invested accordingly
with the aim of entering the mobile market. Furthermore, Vodafone would likely
be interested in entering the fixed broadband services as well. More importantly,
the merger would preclude TPG from entering as the fourth mobile network
operator (ACCC, 2019).

Merger approved by the Federal Court

In February 2020, the Federal Court decided that the merger would not have
significant impact onto the competition, and thus allowed the two firms to merge.
There are other reasons as well, such as TPG’s insertion that they would not roll
out a mobile network if the merger was disapproved. Much emphasis was given on
the quality of competition, as having four competitors needs not mean strictly better
competition than having three competitors. The merged firm would stand a better
chance at competing against the two incumbent mobile operators Telstra and Optus
(Zuk, 2020).



Lessons learned

There are many concerns regarding mergers. Loss in competitive pressure is expected

in any merger; however, a merger in this case reduces the costly entry and motivates

the smaller operator against the bigger incumbent ones.

The EU

Instances of mergers

There are many instances of mergers and attempts to merge in the EU. Tyagi (2018)

studied these cases and drew several remarks regarding conditions under which

the European Commission approved or disapproved mergers. The following detail

was drawn from his study.

Details regarding each merger case

The two cases considered are Hutchison 3G (H3G) and Telefonica UK (prohibited),

and H3G Italy/WIND/JV (approved).
Case H3G Italy/WIND/JV:

The parties proposed remedies including
strong ones such as entry of Iliad as
a new MNO into the Italian market.
The merging parties claimed that
the mergers would bring more investment,
as MNOs in the Italian market back
in 2016 often shared only passive
infrastructure. The Commission thus
considered the alternative—Network-
Sharing Agreement (NSA)—that can
create similar efficiency without threats
to competition. Nevertheless, NSA
contains some flaws such as anti-
competitive practice through coordinated
effects, and delay in investment if
the parties sharing the active infrastructure
disagree on said investment. Furthermore,

Case H3G/Telefénica UK

Ofcom, the regulatory body for the UK,
considered the interaction between
MNOs and MVNOs. For example, Ofcom
pointed out that the merger would
likely impede wholesale access, due to
the loss in presence of a significant bidder
in bidding contract negotiations for
wholesale access. The market structure
was also considered. Emphasis was given
to the NSAs. The merger would likely have
an adverse effect on investment into
networks, as both merging parties operated
on different NSAs. The Commission
examined past behaviors and merging
firms’ strategic standings as well. For
example, they found that H3G was quite
a maverick as they offered innovative



the European Commission considered
the structure of the market. For example,
prior to the merger, the Italian market
had four MNOs as well as many MVNOs.
H3G was an important competitive force,
as it provides network access to many
niche MVNOs. Moreover, post-merger
structure would be characterized by
operators whose market shares become
more symmetric, meaning that the MNOs
are more likely to coordinate, compete
less aggressively, and raise price.

The merging parties offered ex-ante
remedies where they sold divested
assets, access to some spectrum, and
network access that ensured smoother
operation for Iliad, the French MNO. Iliad
was also deemed a suitable candidate
as it had experience and resources.
Such structural remedy is clear-cut and
sufficiently alleviates competition
concerns.

Note that the merger was approved
despite empirical evidence in favor of
negative impact of the merger without
remedies. For example, calibrated
merger simulation for baseline scenario
predicted price change in the range of
10 - 13% for WIND and H3G ltaly after
the merger (CASE M.7758-HUTCHISON 3G
ITALY / WIND / JV, 2016).

packages that motivated other MNOs to
follow suit in the past.

The parties proposed several remedies.
They offered to divest their stake in Tesco
Mobile, one major MVNO in the market,
to create an independent MVNO.
Furthermore, they promised to bring in
a new entrant, NEO, which would have
wholesale access to the merged firms.
They offered to amend the NSAs by
committing to using both networks
regularly. Nevertheless, the Commission
found these remedies not sufficient.

The Commission examined the closeness
of competition between H3G and Telefénica
using quantitative tools such as diversion
ratios. The Commission calculated
diversion ratios based on both MNP data
and survey data where they tried to
elicit stated behaviors and switching
patterns in response to price changes
(CASE M.7612 - HUTCHISON 3G UK /
TELEFONICA UK, 2016). Diversion ratios
were mainly focused on end users, and
they separated computation for prepaid
and private segments. The Commission
also used GUPPI, CMCR, and merger
simulation. For instance, the calibrated
merger simulation indicates that the merging
firms’ price increase is much higher than
others in the market. Diversion ratios also
indicate that the merging parties were
likely the best alternatives for one
another.



Lessons learned

Tyagi (2018) drew some important lessons as follows. Unilateral effects are evaluated
alongside whether merging parties are close competitors and whether some are
considered maverick, e.g., players with innovative business strategy. Furthermore,
there seems to be no magic number regarding how many MNOs should be sustained,
as it is more about the competition’s quality. Many examples pointed out that
4-to-3 mergers were approved if remedies would adequately address competition
concerns. One solution is the creation of competition through market structure,
such as introduction of a new MNO in place of the merged one through upgrading
MVNO or recruiting a new player.

USA

Merger proposal

The proposal to merge Sprint with T-Mobile was first started in 2014 during
Obama’s administration. Antitrust concerns however paused the attempt at
merger. In 2018, the talk about merger was restarted (Roumeliotis, 2018). FCC
Chairman at the time, Ajit Pai, voiced support of the merger as the merging firms
could provide nationwide 5G services due to Sprint’s access to mid-band spectrum
but its lack of capacity to expand into serving rural parts (Wagner, 2019). In contrast,
the Communication Workers of America opposed by saying that the merger could
have resulted in more than 28,000 jobs lost based on an analysis on data of retail
stores of both operators (Wagner, 2018a). Cable provider Altice voiced their concern
over prohibitive power of the merger on its potential expansion into
the wireless market as an MVNO. DISH also claimed that the merger would likely
lead to increase in price by drawing lessons from mergers, for example, in Austria
where inflation-adjusted price was shown to have increased after the merger
between Orange Austria and H3G Austria (Wagner, 2018b).

Merger approved by the Federal Communications Commission (FCC)

In 2019, the FCC approved the merger due to many reasons (FCC, 2019). Firstly,
the merger would help reduce the digital divide across the US and advance
the 5G deployment. The merging firms committed to deploying 5G services to
cover 97% of the population within three years. Furthermore, they committed to
providing 90% of Americans with access to mobile broadband services with speed
exceeding 100 Mbps. Furthermore, the merger’s divestiture of Boost Mobile, Sprint’s

prepaid brand, alleviated some reduction in competition. Lastly, the merger would




coincide with the entry of a new mobile network operator, DISH. DISH would
receive Sprint’s prepaid subscribers, 800 MHz spectrum, some retail stores and
cell towers, as well as access to the merged firm’s network (Wang & Morton, 2021).
DISH would enter the wireless market as the fourth operator and committed to
deploy 5G broadband network capable of serving 70% of the US population within
June 2023. In other words, DISH’s entry would alleviate the loss in competitive
pressure within the market (Hardesty, 2020). Eventually, the two firms merged to
become T-Mobile in 2020 (Wagner, 2020).

Lessons learned

Like other cases where a merger was approved, the merging parties must provide
some redeeming features or promises to be delivered in the future that alleviate
the regulator’s concern about reduced competitive pressure. In this case, despite
potential reduction in competition brought about by the merger between the third
and fourth largest operators (Dano, 2018), T-Mobile and Sprint, the merger was
eventually approved due to having a new entrant, asset divestiture, and verifiable

claims committed by the merging parties.

Overall, instances of mergers in many countries imply that mergers are
allowed if there are redeeming remedies. The remedies to fix the structure of
the market, such as bringing in a viable entrant seem highly appropriated by
the regulators. The case of Philippines however served as one example where
relatively lax remedies like divestiture and retention of innovative promotion plans

did not sufficiently address competition issues.



4.2. / Discussion about efficiency gain

4.2.1 Lessons learned from other mergers

In this part, we presented preliminary findings on efficiency gain in
some merger cases during 2014 to 2020 across the globe. Efficiency
gain is defined as a change in marginal cost relative to marginal cost in
the previous period. We estimated marginal cost using EBITDA margin and
published price of high-consumption basket (140 minutes + 70 SMS + 2
GB) provided by International Telecommunication Union (ITU, n.d.). Data
on EBITDA and price for this specific basket (denoted as P,) in both
the year of the merger (denoted as 1) and the following year are used

to approximate the change in marginal cost (denoted as MC,) as follows

P, — MC,

EBITDA,  ——
t

MC, = P,(1- EBITDA)

. . . MCt+1 - MCt

short-term efficiency gain= AMC; = —MC
t

The cases of mergers in the US, Europe, and India are considered.

Efficiency gains are reported in Table 3.

Region Country Merging parties Year %AM[_'r
North America USA T-Mobile and Sprint 2020 -10.53%
Europe Netherlands T-Mobile and Tele2 2019 -5.36%
Italy Hutchison and Wind 2016 -19.74%
Norway Telia and Tele2 2015 -0.47%
Germany Telef6énica Deutschland and E-Plus 2014 -28.48%
Ireland Hutchison 3G UK and Telef6nica Ireland 2014  -16.56%
Asia India Vodafone India and Idea Cellular 2018 -25.33%

k) shows rough estimates of percentage change in marginal cost due to mergers in several
countries from North America, Europe, and Asia.

The calculation shows that all mergers seem to have led to lower
marginal cost, which is effective right within one year after the merger.
The range is from -0.47% to -28.48%.



4.2.2. Possible efficiency gain in the merger between

TRUE and DTAC

In reference to list of items in the Table 1, we find that the merger
between TRUE and DTAC likely benefits the firms in terms of growth
opportunity and operation efficiency. The reason is that both firms have
overlapping markets, and both provide mobile services. Fixed costs can
be distributed among larger customer bases; therefore, economies of
scale are likely. Monetization of infrastructure is likely increased, as both
firms have extensive network’s 4G coverage now. Under the umbrella of
TRUE Corporation are companies that offer services other than mobile
services such as TrueMoney wallet for financial services, TruelD for
entertainment, etc. Former DTAC customers may have access to these
services at a discount. This leads to a higher degree of customer loyalty

and higher switching costs if these customers were to switch to AlS.

As for the computation of possible efficiency gained due to
a merger, there are several attempts to estimate some tangible numbers.
For example, Andini and Cabral (2011) use the average market share as
indicator of market concentration. They estimate separate reduced-form
models: one that uses market share to explain price, and the other that
uses market share to explain price-cost margin. The reduction in post-
merger marginal cost is derived using similar methodology as in section
4.1, where change in market share is defined as difference between
average market share pre-merger and post-merger. Jeziorski (2014)
estimates fixed-cost efficiency from mergers that would rationalize merger
decisions in the data by making use of the estimates of extra revenues
generated by mergers. Gantumur and Stephan (2007) use counterfactual
technique base on propensity score matching to take care of observed
and unobserved heterogeneity between the merged firms and the control

group. They find that M&A in general has a better innovation performance.

Due to difficulty in the estimation of efficiency gain, limited
implication from international cases, and the need for forensic accounting
if one was to estimate the efficiency more accurately, we decided to
adopt a simpler approach by running sensitivity test where we consider

a range of efficiency gain from 0% to 10%.
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Data
and methods

Our objective is to analyze the impacts the merger between
DTAC and TRUE exert onto competition, where we are mainly
concerned with changes in price. We are using two approaches in
the analysis: Upward Pricing Pressure (UPP) and Merger Simulation
(MS). The analysis will consist of two major scenarios: one is when
major players in the market are non-collusive, and the other is when
they collude. UPP would quantify unilateral effects, while MS would
consider behavioral response by AlS. Both are universally used tools
as seen from review of several merger cases earlier. In this section
MS is considered first and then UPP.

5.1/ Merger Simulation (MS)

Our method follows Bjornerstedt and Verboven (2014). Since
the discrete choice model is rooted in utility maximization where
utility is invariant across individuals is widely known, we chose to
present a brief sketch of the model. We list our specifications

befitting Thai context as follows:

Assume that consumers’ decision depends on price, product’s
characteristics (number of users as it denotes network effect and
quality) as well as characteristics unobserved by econometricians.
We further assume that decision-making process is nested, meaning
that, first, consumers decide whether to purchase prepaid or postpaid
service, or none; second, they decide whether to opt for AIS, TRUE,

or DTAC. The decision making can be represented by the diagram.



Consumer

AIS

DTAC

TRUE

illustrates decision process by a consumer who chooses to exclusively use either
postpaid or prepaid.

Furthermore, assume that that each person purchases at most one
service (defined by operator and type of service) as often assumed in
a discrete choice model. However, Thai market displays the fact that each
person on average uses more than one SIM (Kemp, 2021). Therefore,
to amend this, we assume that the market size in each period be
potential market size, which is the product of average SIMs per user and
the number of population in corresponding period. This adjustment

permits the possibility that some people might choose not to purchase

any package.

AIS

DTAC

TRUE

The use of mobile service j brings about utility to

the consumer in the form of:

Up=—aP+X;B+ & + g+ (1-0)g,

where P, is price of service J; X, is factors that affect
demand; 4 is unobserved characteristics thereby bringing about
endogeneity issue with price; o denotes the substitutability level
among services within the same group; both & denote error terms.
The joint distribution of the errors is generalized extreme value.
Also, £, within each subset g are correlated with each other.
The nested logit model allows partial relaxation of the assumption
of independence of stochastic components of utility of alternatives,
avoiding the issue of independence of irrelevant alternatives (IIA)
across subsets of goods (McFadden (1978), Mcfadden (1981),

as cited in SAS (n.d.)). Share of service j is defined as




s; = Pr(U; > U, Vi’ €] - {j}|X, P)

Furthermore, the ratio between share of service j and share of

choosing no service can be shown to be

Equation 1

S
ln(Tj)Z —aP; + X, +& + olnsy,
So
where ¢ denotes group of services that are substitutes to j, e.g., if j
is AlS-prepaid, then ¢ would denote all prepaid services offered by
AlS, True, and DTAC.

Step 2 | define interaction
between producers

This step is characterization of pre-merger stage. Assume that
the three operators (AIS, TRUE, DTAC) compete with price (in the spirit of
Bertrand) where services are differentiated, and marginal cost is constant
in each period. Assume that operators are profit maximizers and can only
change prices of their own services. The equilibrium under this setup
would be Bertrand-Nash. In case that operators collude such that profit(s)
of colluding firm(s) matter in own decision making, the model
reserves coefficient @ to denote the level of collusion. It enters the profit
function for firm f as follows:

()= )" (b, ~ ), (1) + 9 ) (3= ) 4, (p)
JEFy JEFy
We can derive FOCs by differentiating with p; foranyj € F s
the set of outputs by firm f. Further, we can compute matrix inversion
of FOCs to derive past marginal costs for all services once we have
estimated demand as specified in Equation 1. If there is no
collusion prior to the merger, then ) equals 0. Otherwise, setting
a positive ¢ denotes collusion among the three operators. Change

in value of ¢ would result in different set of MCs.




We are interested in quantifying likely changes in price. We are also
concerned with efficiency gain, i.e., reduction in MC, which might happen
after the merger. The level of collusion post-merger can be changed by
changing the value of ¢. Once both degree of collusion and efficiency gain
have been configured, the optimal set of prices that satisfy FOCs for profit
maximization are computed using the estimated demand system.
Individual services’ change in prices after the merger can then be
calculated, along with the market average.

As for estimation method, Equation 1 is estimated using 2SLS with
fixed effects, following Bjdrnerstedt and Verboven (2014). Instrumental
variables (IV) must be used to correct the endogeneity of price. Typically,
IVs for demand equation are supply-side variables. Berry et al. (1995)
suggest that functions of characteristics of other related goods are also
viable instruments. MS would be completed using STATA command
mergersim, provided by Bjornerstedt and Verboven (2014).

Data used in MS

The following data are used for estimation of demand system
per model specification given by Equation 1. The equation denoting
the share of product j with respect to not using any product, now with

time subscript t to denote time, is reproduced below.

S.
In (i) =—aP,+X,f+& +olnsy, +&

Sot




Variable

Dependent variable

S; /S

Independent variables

Pj : price

S . refers to the market share of service j,
where market size is a potential market
size. Here j is characterized by both (1) type
of service: prepaid or postpaid; and (2)
provider: AlS, TRUE, or DTAC. 5, refers to
the market share of not using mobile services.
Potential market size at time tis computed
by multiplying concurrent population with
concurrent penetration rate.

Price’s proxy is average revenue per user
(ARPU) divided by minute of use of voice
service per month (MoU). The unit is thus
in THB/minute/month.

Rationale

Potential market size is greater than actual
population at any time, as on average Thai
person possesses more than one SIM card.

Due to potential difference in actual use
volumes for each service provider, we attempt
to standardize using MoU; however, such method
has limitations that shall be addressed later.
Breaking down ARPU into parts related to voice
and non-voice would be ideal, but it cannot be
done due to limitation in data. Per law of
demand, we expect that -a should have a
negative sign (a be positive).

Xlz lagged
subscribers

This variable is the number of subscribers
in the previous period (t-1)

Xz: lageed
subscribers
squared

This variable is the number of subscribers
in the previous period (t-1) squared

These two together potentially explain
the network effect—the more subscribers there
are, the higher the utility a user may derive from
joining said network. Lagged value is used,
instead of current one, to circumvent the issue
of endogeneity. We expect that the benefit
incurred at the last unit (marginal benefit) should
decline. To capture such changes, we thus
propose using both lageed subscribers and its
square.

X 3G coverage

Percentage of population that have access
to 3G services

X:3G
4

coverage squared

Percentage of population that have access
to 3G services squared

)(5:46

coverage

Percentage of population that have access
to 4G services

X6:46

coverage squared

Percentage of population that have access
to 4G services squared

These factors denote the quality of services.
The more coverage the service provider has,
the better the user experience. 3G has been made
available since 2013 (Pearce & Phoosuphanusorn,
2013a). True had deployed 4G services earlier than
others back in 2013, but it was not well adopted
given limited handsets were 4G-compatible
(Pearce & Phoosuphanusorn, 2013b). 4G was made
commercial with considerable coverage in 2015,
following the 1800 MHz spectrum auction
(Capacity Magazine, 2015). Nowadays 4G has
become a new standard; even 5G services now
are becoming available everywhere (Business,
Bangkok Post, 2020). However, in the past, 4G
could potentially be considered luxurious to
some group of people.



Variable Rationale

Dependent variable

S, share of  Share of service j within the same group This factor makes the user’s decision-making
product of services namely group g. process more realistic, as we posit that users first
choose whether to use prepaid or postpaid, and

then choose the service provider. o_thus denotes

the level of substitutability among services

within the group. The coefficient for this variable

is theoretically between 0 and 1. Higher value is

associated with higher degree of substitutability.

Instrumental variables

IV : CAPEX  Capital expense in fixed assets such as  These two are cost-side variables that potentially
network cause demand shift, and thus are often chosen

to be IV for demand estimation. For example, in
IV ; OPEX  Operation expense such as administrative ~ the estimation of fish demand, Angrist, Graddy,
and personnel cost and Imbens (2000) uses dummies for wind speed

and wave heights, both of which affect fishing

activities from the supply side (Angrist et al., 2000).

IV :average  The average number of subscribers of This serves as IV that shows network effect or
of other operators’ other service providers in the previous quality of other operators. This variable could
lagged subscribers  period potentially capture competitive pressure exerted

by other players. Intuitively, demand should have
shifted if there was an increase in competitive
pressure, signaled by the average increase in
the number of subscribers of other operators.
Data of previous period is chosen to avoid
endogeneity as well.

bW sts variables used for estimation of demand system, source of data, and rationale
behind the use of each variable.

As noted earlier, there is limitation on the interpretation of price
which is defined as ARPU/MoU. ARPU is revenue per month per user from
both voice and non-voice services (e.g., mobile internet). MoU captures
average monthly use of voice service measured in minutes. From past
data during Q1/2004 and Q1/2022, MoU increased in the beginning and
descended at a faster rate towards the end; meanwhile, ARPU quickly
descended in the beginning and started to level towards the end. When
combined, ARPU/MoU plummeted in the beginning, hit rock bottom, and
then slightly ascended towards the end. Given such a trend, it is possible
that price (defined this way) might be increasing even if there was
no merger. That is why, in section 6, we need to compare implications
on price from MS and UPP against its likely trajectory. The trajectory of



ARPU/MoU could have been at odds with general understanding that
the share of income spent on telecommunication and internet services
has been declining in general, except for during period of COVID-19
pandemic that triggered economic downtrend. Also, the quantity has been
increased during the time (ITU, 2022).

Summary statistics of variables that appear in Table 4 are given
below. The data is quarterly and is drawn from the first quarter of 2004
to the first quarter of 2022, just before the merger proposal was submitted
by TRUE and DTAC.

Variables Observations Average Standard deviation Min Max
Coverage3g (population coverage 438 0.56 0.42 0 0.98
by 3G network)
Coverage4g (population coverage 438 0.35 0.44 0 0.98
by 4G network)
Subscribers 438 1.20x10’ 1.02x10’ 276726 3.94x10’
Population 438 6.79x10’ 1.54x10° 6.49x10"  7x10
Potential market size 438 1.09x10° 9.47x10° 8.42x10°  1.25x10°
Minute of use (MoU) (in minutes) 438 306.53 152.60 66 774

Ielel-lY provides summary statistics of variables used in the estimation for MS.

The following shows average revenue per unique user (ARPU).

ARPU (THB/month/user)

et W Average e
Postpaid AIS 73 791.561 299.125 568.548 1660.318
DTAC 73 784.944 265.549 557.791 1614.166
TRUE 73 642.894 262.485 433.959 1388.287
AIS 73 245.012 84.434 177.802 484.254
Prepaid DTAC 73 232.152 83.172 141.004 450.064
TRUE 73 156.737 117.903 55.751 517.781

Price (= ARPU / MoU) (THB/month/user/min)

Serdce Sl pege gl
Postpaid AlS 73 2.062 .693 1.128 3.525
DTAC 73 2.102 677 1.328 3.871
TRUE 73 1.669 .605 .824 2.843
AlS 73 1.433 913 .655 4.175
Prepaid DTAC 73 1.455 .987 .750 5.398
TRUE 73 .965 919 .204 4.533

Ie 1R provides data on average revenue per unique user (ARPU) and price, which is
calculated as ARPU divided by minutes of use (MoU) in the corresponding period.



Since MS provides post-merger price and subscribers, weighted
average of percentage change in price is as follows:

weighted average of % price change across service types for a firm

SUbi,post— merger )( prlcei,post—merger - prlcei,pre—merger

Zi SUbi,post— merger

( ) X100%
i=prepaid,postpaid

prlcei,pre— merger

We can also calculate the average change in price for the entire
market as well as for just the merging firms using similar approach.
Ultimately, the result would be a single numerical indicator for price
change. Price for pre-merger would be price observed as of Q1/2022;
MC prior to reduction by efficiency gain would be MC derived for Q1/2022

as well.

5.2. / Upward Pricing Pressure (UPP)

UPP is about measuring whether there is unilateral incentive for
merging firms to increase price. Prior to the merger, neither merging
parties need to consider others’ profits. Once they have merged, they
must now do so because gain incurred upon one firm comes partially
from loss of the other firm. That means the incentive for one firm to,
say, reduce price to boost sales revenue could potentially be diminished.
The important measure for UPP approach is diversion ratio, which also
indicates the closeness of competition between two firms. Following Farrell

and Shapiro (2010), diversion ratio between product 1 and 2 is defined as

dq,/0p;
Dy =—F—7—
dq./0p,

With q;= s, M, where potential market size M is fixed,
0s2/0p1

diversion ratio can be derived using shares instead, say — - 7o
1 1

Following Valletti and Zenger (2021), gross upward pricing pressure
index (GUPPI) is defined as



GUPPI, =U§P1 _ D“(PZ_I?)_ B, G
1 1

where P denotes price; C, marginal cost; and E, efficiency
gain in terms of percentage reduction in marginal cost. One
indicator that implies a preliminary direction of price trajectory is
to consider the sign of the term D, (P,~ C, ) — E, C,. To simplify
this expression, consider factoring out the C, and ignoring
the efficiency gain for now. The indicator now becomes M.
Let us define this term as preUPP,. If preUPP, is higher]than
(potential) efficiency gain, then the firm has an incentive to

increase price. Otherwise, it does not.

We can calculate the weighted average of percentage change in

price as follows:

Weighted average of % price change
across service types for a firm

Subj pre— merger
= ), PIE_MCTET  1pP, x 100%

Zi Subi,pre —merger

i=prepaid,postpaid

We can also calculate the average change in price for
the entire market as well as for just the merging firms using
similar approach. Since UPP approach does not result in numbers
that characterize post-merger status such as subscribers, we use

pre-merger subscribers as weights.




Data used in UPP

The data used for UPP approach are listed below.

Variable Proxy

Price-cost margin  The difference between observable
price and the computed marginal cost

Explanation

Price is directly observed from the market,
while marginal cost is implied by MS.

(1) Diversion ratio is derived from estimated
demand in MS using formulas given by
Grzybowski and Pereira (2007), because MS
provides estimated coefficient @ and o,
which can be interpreted as marginal utility
of income and degree of substitutability of
products within the same group. (2) Diversion
ratio can also be derived from mobile number
portability (MNP), which was first implemented
in Thailand back in 2013 (Tortermvasana,
2017). The most recent statistics from
the whole year of 2021 was used for
estimation of diversion ratio, as it most
likely reflects user behaviors. The limitation
of using MNP data will be addressed later.

Diversion ratio Diversion of sales from one service
to another
Efficiency Gain Efficiency gain in terms of MC reduction.

We assume 2 possible scenarios for
the analysis: 0 and 10%.

These values are assumed.

JelolCld (ists variables used in calculation of UPP and brief explanation

The calculation to derive diversion ratio for each of the merging firms
from MNP data can best be explained via the following example. Note that
we do not distinguish between prepaid and postpaid as the data does not
provide such detail. The diversion ratio between the merging firms for TRUE
is the proportion of those who left TRUE for DTAC, i.e., a+g+c. The diversion

ratio for DTAC is _e .
d+e+f

Receiver

TRUE

TRUE
DTAC d

Q

c a+b+c
f d+e+f

Jel)R:A  orovides an example for the computation of diversion ratio from MNP data.




6 Estimated coefficients for demand system as specified in
Results Equation 1 are given below.
and discussion

Variables Coefficient (SD)

Independent variables

Price and market share among similar services

Price (sz) -0.7029 (0.1029)***

Market share of service within the same group (In S ) 0.5066 (0.07423)***

Variables explaining service coverage

3G network coverage per population 2.7410 (0.5078)***
3G coverage squared -0.0465 (0.3171)
4G network coverage per population -0.7060 (0.3722)*
4G coverage squared 1.2557 (0.3747)***
Own subscribers in the previous period 2.41x107 (8.90x107%)***
Own subscribers in the previous period squared -4.40%107"° (1.99x%107%) ***
Time index -0.1493 (0.02043) ***
Time index squared 0.001314 (0.0001979)***
Constant -0.7905 (0.4766)*
o, 0.2691
o, 0.3287
p

0.4014

Fixed effects F (2,419) = 32.74
Prob > F = 0.0000
R-squared = 0.9280

Instrumental variables used OPEX, CAPEX, and lagged average
subscribers of other operators are used

* denotes the statistical significance at the level of 0.1.
** at the level of 0.05.
*** at the level of 0.01

Iel1EBA shows the estimation result of demand system as specified in Equation 1.



In the estimation of Equation 1, we introduce time dummy for
each period, as it denotes temporal change due to technology from 2002
(2G) to 2022 (4G/5Q). Fixed effects specification is used as well to take
care of difference due to branding. From the estimation results in Table 9,
we find that the coefficient for price is -0.703, which is negative and
statistically significant. The coefficient for market share of services in
the same group (In sjlg,t) is 0.507, which situated between theoretical
values of 0 and 1. Its value sitting relatively in the middle means that
similar products (either prepaid or postpaid) offered by different operators
are moderately differentiated. Furthermore, the first-stage regression
reports F-statistic of 224.34, which is much higher than a rule of thumb
of 10 and implies that instruments are not weak. As for the issue of
overidentification given that the number of endogenous variables is lower
than the number of used instruments, we use the Chi-square test following
Sargan (1958) and find the test statistic to be 5.736 (p = 0.0568), failing to
reject the null hypothesis that the instruments are valid and correctly
specified.

The following table provides summary statistics of parameters
needed to compute diversion ratios, as well as margins for all products as
implied by MS. Note that margin, measured as the difference between price

and marginal cost, is the highest for AIS, be it postpaid or prepaid services.

providr SWECTLSIS e pmedMC  Prce” M

Potential market size = 108 million subs // in reality, there are 92.5 million subs
AIS postpaid 9.34 2.702 1.788 0.915
TRUE postpaid 8.91 2.350 1.449 0.902
DTAC postpaid 6.68 2.755 1.914 0.842
AIS prepaid 31.88 2.222 1.082 1.141
TRUE prepaid 22.90 1.471 0.501 0.970
DTAC prepaid 12.79 1.867 1.037 0.830

R provide data for Q1 of 2022 including observable data (subscribers and price) and
computed results (MC).

The following table shows same-group diversion ratios implied
by MS. We focus on same-group diversion ratio as it is more likely in
comparison to switching between prepaid and postpaid. Diversion ratio
drawn from MNP data however is not presented here, as it pertains to
sensitive information.



Diversion within the same type of services

Diversion ratio Diversion ratio  Diversion ratio

. among mergers from Provider to to others UPP UPP
Provider Type (from MS) AIS (from MS) (from MS) (f%?n MS) (fr%r:, MNP)
TRUE postpaid 0.214 0.299 0.487 0.124 - E 0.112 -E
DTAC postpaid 0.266 0.279 0.455 0.125 - E 0.169 - E
TRUE prepaid 0.213 0.532 0.255 0.353 - E 0318 - E
DTAC prepaid 0.327 0.455 0.218 0.306 — E 0.334 - E

* E denotes the efficiency gain.

Y lI)EREN provides diversion ratios from MS and preUPP from both MS and MNP.

Regarding interpretation, for example, this table indicates that when
TRUE increases price for its postpaid service and former subscribers switch
to other alternatives, about 21% moves to DTAC postpaid and 30% moves
to AlIS postpaid. More importantly, when compared between two columns
of diversion ratios, diversion ratio between TRUE and AIS is much higher
than diversion ratio between DTAC and AIS. This implies that AIS and TRUE
are closer competitors than the two mergers are. The strongest player,
implied by diversion ratio, is AlS, which corresponds to the fact that AIS
retains its highest market share throughout history (as seen in Figure 1).

As for preUPP, we see that relatively higher value of efficiency,
say 109%, is not enough to make preUPP strictly positive. That means both
merging firms have strong incentive to increase their prices. We would
next consider likely case scenarios and the magnitude of price increase
associated with each case.

We assume that the merger was to be effective right after Q1/2022.
Given the implications from international cases where we considered
rough efficiency gain post-merger, we would consider either the efficiency
gain of 0% (imminent upon the merger) or 10% (possibly achieved within
short- to medium-run). MS cannot produce estimated efficiency gain as
it does MC. We would also like to consider the possibility of collusion
and how degree of collusion might affect price changes. Although
the merger likely facilitates the possibility of collusion, perhaps implicitly,
it is possible that pre-merger competing firms might be collusive as well
as they have been serving the same market for decades. We thus propose
using Herfindahl-Hirschman Index (HHI)® as a rough proxy for the level of



collusion among firms for some cases. Although it is intuitive that HHI
likely correlates to ease of collusion, HHI needs not perfectly reflect
firms’ conducts. For example, suppose that all three operators compete
fiercely by offering similar products. They would have the same market
share of 1/3. A cartel of three equally sized players would have produced
the same market structure. Therefore, different market structures need

not have distinct values of HHI.

Note further that the post-merger prices implied by MS are prices
that satisfy the FOCs for Bertrand Nash-equilibrium; therefore, it lacks
dynamic aspects, e.g., how long prices take to reach the suggested
equilibrium. Prices cannot be easily adjusted because mobile promotions
are considered contracts and agreed tariffs are bound for some period.
One caveat for interpretation is that such findings do not guarantee that
prices would increase; rather, these findings indicate whether merging

parties have incentives to increase prices of their services.

The following table provides 6 case scenarios that we would
consider. They are combinations of different degrees of post-merger
collusion and levels of efficiency gain. 2 cases include pre-merger and
post-merger degrees of collusion that are drawn from HHI. The rest deal with

extreme cases of either no collusion or cartel in the post-merger period.

Degree of collusion prior to Degree of collusion after o .
Merger, @ erger merger, @ e Efficiency gain
1 0 0 0%
2 0 1 0%
3 0 0 10%
4 0 1 10%
5 0.3536" 0.4739** 0%
6 0.3536* 0.4739** 10%

* is HHI value (divided by 10,000) prior to merger.
** is HHI (divided by 10,000) post-merger value.

Jel)EB VA showvvs detail about 6 case scenarios that would be considered to seek implications
on price from both UPP and MS approaches.

> HHI is an index that measures concentration within the market. It is calculated as the sum
of market share (in percentage) squared; therefore, its value is strictly limited to a number
between 0 and 10,000.



The following table provides price increase as implied by MS.

Weighted average price  Wweighted average price just

change for the market for the merging firms Change in HHI
7.15% 11.50% 1488
61.82% 72.27% 1586
5.12% 7.98% 1544
58.18% 65.37% 1718
14.16% 18.79% 1514
12.95% 16.31% 1588

'O(ﬂhCﬂN—-

Table 13

1,25
3,4,6

provides weighted average price change from MS.

The following table provides price increase as implied by GUPPI.

Weighted average % price increase for
the merging firms (by GUPPI)

. . Using diversion Using diversion
AU EErE) () ratio from MS ratio from MNP
0% 12.07% 12.19%
10% 7.19% 7.31%

IelI I provides weighted average price change using GUPPI.

In summary, GUPPI either from MS or from MNP implies an increase
in price ranging from 7% to 12%. However, MS shows a much more extreme
price increase, as the range extends from merely 5% to more than 709%,
depending on degree of collusion and efficiency gain. These results also
indicate that the efficiency of 10% is not enough to demotivate merging
firms from raising prices. We believe that case (6) seems the most likely
among all the possibilities as it, firstly, reflects practical level of collusion
before and after the merger and corresponds to the fact that few
operators tacitly collude in an oligopolistic market structure. Secondly,
case (6) assumes the efficiency gain of 10% which is well within range of
rough estimates that were implied by financial data from mergers in other

countries.

There is a limitation to the interpretation of price as mentioned
before. The price, defined as ARPU/MoU, might be increasing naturally.
To determine possible trajectory of prices for both the market and
the merging firms, we would be fitting time series of percentage
change in ARPU with appropriate AR(1). The following figure illustrates
the fluctuation of ARPU over the periods.
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In contrast, MoU, especially within the last few years, leveled and
remained relatively constant; thus, forecasted MoU is computed as
the average of the values from Q2 of 2021 to Q1 of 2022. Likely price in
Q2 of 2022 for each operator and each type of service (prepaid or postpaid)
is calculated from division of forecasted ARPU by forecasted MoU.
The forecasted market price in Q2 of 2022 is then calculated as weighted
sum of the forecasted prices where subscribers for each service as of Q1
of 2022 are used as weights. The average market price as of Q1 of 2022
was 2.087 THB/month/sub/min. The forecasted market price is 2.064,
displaying merely 1.04% decrease in price. The average price for merging
firms as of Q1 of 2022 was 1.890 THB/month/sub/min, while the forecasted
price is 1.874. This indicates 0.85% decrease in price for the merging firms.
The simpler approach is to calculate compound annual growth rate (CAGR)
of the price from Q2 of 2021 to Q1 of 2022. We found that the CAGR for
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Conclusion and
Recommendation

weighted market price is 1.82% per quarter, while CAGR for weighted
price for merging firms is 1.87%. Computed percentage changes from
AR(1) and CAGR differ greatly from those suggested by both MS and
GUPPI; thus, we conclude that it is likely that the merging firms have

strong incentive to increase their prices post-merger if left unregulated.

Overall, the increase in price is expected as the number of
major mobile operators reduces from 3 to 2 despite the possible
efficiency gain—measured as relative change in marginal cost. The result
justifies retail tariff regulation to limit the negative impact on consumers.
In fact, the NBTC has decreed a resolution, on October 20" of 2022,
to have deliberately approved the merger (by majority) and required
that the merger follow through several remedial policies, one of which
is that the average retail price for the merging firms* must be lowered
by 12%. This conditional sanction by the NBTC Commissioners
potentially reflected their belief that the merger would benefit from
synergy. To verify the extent to which the merger enjoys this cost
saving, the board of the NBTC also required that the merging parties
submit their accounting data periodically once they have officially
merged. Typical requirements, as seen in other merger and acquisition
cases, like offering network capacity to potential MVNOs were also
part of the board’s resolution. The merging parties in Thailand were
not required to return their spectrum under the justification of leveling
the playing field. This perhaps reflects the fact that AIS likely maintains
its position of a stronger player, as one can see from the spectrum
portfolio (Table 2) where AIS’s would be on par with combination of
TRUE’s and DTAC’s.

This paper focuses on assessing potential impacts of the merger

by using traditional methods: merger simulation and UPP. In the mobile

Zw, p,
W,

of users of promotion i, and p, denotes the average price per unit proposed by

‘ Weighted average price by actual users is given by

, where w, denotes number

promotion i.



industry, huge investment is required every 10 year or so due to
technology advancement. Therefore, synergy concept should be
considered by both telecom regulator and competition authority.
Both agencies need to continue monitoring competition level in
mobile-related markets as well. Periodic post-merger assessment is
needed. Assessment exercises might include measuring general

price level, quality of services, and innovation level.

What should be done next is the post-merger analysis regarding
observable changes in price levels and close examination of
the effectiveness of the implemented policies. There are many
alternatives to detect those changes. One method is difference-in-
difference, where variables of interest between the treated and the
control groups are compared. There are fine points that one must
be careful when choosing observations to constitute the control
group (Maier et al,, 2020). Another method is merger simulation,
as suggested by Ormosi et al. (2015). Another alternative is translog
cost function that allows computation of economy of scale and
scope, but needs decently long time series to data that would reflect
changes in cost structure pre- and post-merger (Bloch et al., 2001).
Further examination on efficiency with forensic accounting of
the merging firms would be beneficial as it would serve as tangible
evidence. Additional analysis to empirically derive likely efficiency
gain using observable data should be completed as well to verify
whether the relative reduction in marginal cost of 10% is likely and

possible within some specified timeframe.
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felaumneneliew) fananfeuaiemelusresinan 5 U° il eraiflosunan
Technology Disruption ﬁdawam’awqaﬂiiuQ’U%ImﬁLﬂﬁlaulﬂ"li’fﬂ’]ﬂmmu
Sumeddinuniu denndesiuliinanisidnudunesdneds/aumune/ieu
FifinTusghetaaudiou 3 wihdh aelu 5 Ik’ egrslsfinusavind
Luilddunaldselifntuednediteddy desnufininaseiiou (Post-paid)
drulngiianauinisBumesidamundrsuuulididndiuia Amdudadiugs
feusznadesay 82 veswsmnuulinnaneiiewiamn vaflufinnaiuiEy (Pre-paid)
fnsliusmsimundnsuuuldindnegisunsvatawiuiu f9¥esas 45 999U
whnnadnduianun’ niseldanndudlfeusuuieSuidndiuidesnis
Satsuiuseldannguilinuuuuneifou fafunslinudumesidniatoud
Tngsiiiutuddlddmade e fusmesliinisededdeddy

- - - - = P “ P = 3 - ~
ssAvuSNIsduINdSItnUs:SRenasugnAtIWugu. asunivnusield
lngsounanav TnaylKusnissielkbauisndvaundvnainle

ssRaUsMsBumesidaUsiifisasnisiAvlnve syarnanlugsiisinuan
dutudosay 3.4 D 2565 efleudiul 2561 Tnewdunalngnssanandiuy
gugldnuiifiunniusazninfulaniidinlugn New Normal davyueaiu
sroanslinudumedidnusonuuudusyinfliAuduisssu eglsfinnm lud 2565
yarmamanasilefisuiull 2564 Anlufesas 7.8 Feenailiunamnanmsigldnu
vidunaunlidinauunfwileunsuiinisiialsaszuin Covid-19 aegliuinig
selmianunsovensgugndildunnindesyinih uasdsdeduudmainldinndy
TusagiidwansusuniaudiSnadunefuuignisdmutmansluninfesas 6.7
Tuts 5 I avvioudansuisduidnivgiunagnsiusan dunaldan

Usinaunmslaulnsdwideud (Uuansing wielaesuiavmune/Afiey (Minute of Use: MOU)
Tul 2561 8yl 141 wiil/namane/iiiew vaugilud 2565 MOU USuanaanieliies 84 wiil/iavnsng/
Wow (anasiopaz 40) (Man: https://ttid.nbtc.go.th)

Uinanslinudumesiasenuvinesiediou (Volume of Use: VOU) Tull 2561 il 10.9 GB/auvisng/
Wou uaz VOU Windwdu 31.5 GB/Aawnmne/deu Tl 2565 (fayaainsieaulszdnl 2565 veq
VSN Lamud dUlNS wosid 3nn iw) wazuSunges)

rwndulginunsvesglivinsinsdwivazdunesidandeous a lasuina 2 Y 2566 laeu3nis

FuwedilmadoumunitewuulisrinUsinamanesuiusnisdumediliaiawuullananu was
wuuldnuldrefioaudanninusiamdaannldnudalsuadisiun
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s1e¥ulede/iavvane/ifiey (ARPU) flanasunlnsnasn’ Usznaufuguuuy
nslvuinmsuuusngs liddauiuunsldou sldmesuaneanedunan
Auimsnedoudisaviiy liaunsodasuinsrnnstioudmmauld Snvi
filvuinmsgninludnvarasiBeuiiliandnluasideuaunsaldsuiuls
Fersandumesidnndeuiviiuliuinsuuunoyana Fewgiyadinain
meldgsiadifadulegiediin uazaoudnstioniflaifisuiuyadnainlungy
Tnséwvinazdumesidnadoud
yaAnansuinasidiads:$n
KU28: a1uuin

64,355
(]

L

. Other** 20,000 —

eeeee Total

2561 2562 2563 2564 2565

** glivsnsdumesidaamsugnaiesdns 71100: 10N IYINITUAZIANITNING NSV TANIAN
VI8LYR): JAAINAINYDS NT Uay SN NENY., TINTUIUNITIIUYDIEUTENDUNTT
Other 91nM13U588784N 75 uagnsUszananslaesideu

INuULavh:zIDauNa:zs1gsSuRagdINUsSNIsduUInNdSItdnUs:3n

aAuauKuIg uIn/IauKue/Itou
16 s 750
609 589 12.4 )
600
- 1.5
526 51 . 477 450
8 10.1
300
4 - h
0 0
2561 2562 2563 2564 2565
- Fixed Broadband Penetration per Household
—@— Fixed Broadband Subscribers
=@— APRU*
* $5995U9INUSNITo UM TN UTE T 1AL Es LA DY h907: F1INTVINITUBLIINTINITNYINTINTANLIAU
(adggliuINITYNTIE) &§11n91 NANY.

" sefudennuimsdumesiinussiiseiauvanesioieu (ARPU) (adeTiuyndliuinis) 609 vm/avmune/iden

Tt 2561 anaaude 477 vIniawvndne/ ey Tul 2565
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2561 2563 2564 2565

** glivsnsdumesidaamsugneieseing AI0: F1INTVINTTUBLIANTININEINTINTANLIAY
andnau nam., uaznsAninlneyideu

ssMUSMIsduINdSIbnUs=hndodiomaicivialc

seligsRauinisdumesidnUszdilurasiirumnlalidulnunidn
wrigfanuanmdululdlunsvenegugniiiteifingadls madinsveredama
\wswgiegraduiaziinisnszneneld Welinguasideuiiidediianisy
selfaansadnidld sufimsdaaiunnmhsnumasgiineteaiteudlutigm
Fedrialunisnslassinglouinhuasdingnsenveneesuazennisge 1esann
Sasnsinfeuinsdumesidauszdriivesndadou (Broadband Penetration)
030 2565 UstfintaFeudnfanmsldouiosiosas 56.1 wihtu wasdinuali
yeneedaeilomnt Ernmadhdafutulesussanatesar 1- 5 lure 5 ¥
Arun) wilugaedl GDP mAsn Luaqmﬂamwmeﬂ%mﬂmamumsm
MIUNSIEUIN Covid-19 Smmadnednsenedafiugedu aonadestumsusus
teIfTAnuUU New Normal eedlsina lunsdifishsmsdnfieuinmsdumeside
UsziivesnsiFeudlndndud (ilndsesas 100) mnglinsdumesiin
Uszdiigadunisidulnvesselddndudesdunagnslussfadudinnasy
msliuins Tneamnzlumanaduannguiuilnavilulnsendelassinedumesidn
Algugndey wu Uimsuweundndutuifidudnume OTT we IPTV fionde
Tssedumedidnlumsliuins lesnwgiugnéuazvesnaauiieiinseld
é’fﬂLﬁuléfmﬂﬂ15171ﬁ;ﬂﬁﬂ%ﬂwsﬁumaiﬁmizﬁhﬁiﬁﬁmi IPTV, NaBILaUATRn
(Android Box), waunaatumnuvuidluanuaue Video On Demand (VOD)
59BIU3NS Augmented Reality (AR) wag Virtual Reality (VR) Wudu idludnwase
NeLINUINT Miereriiuuinsdumesidn Ssaenndestuiimmemginssuves
fuslnelutiogiiu Avilusursinsiaduiosuildingludnume on demand 1niu



anwnasidvaulunainfonisinsnAu

USmsiamsunsnmnsnedesianwasdunanansinu (Two-sided Market)
Hendadugfuslaefifurn uils vieamedoudnld (Subscriber) mngugnén
Iuﬂauummmﬂmuaamawammﬂ,‘maﬂm‘luaﬂmmwuwLﬂummaqmiaﬂmwm
mmsﬂaimmﬂuaauuq srushe ﬁiﬂaaa‘mmuﬂmmmamuwmawﬁﬂm
Tnelsfaineiidutedommeldanmilssdungn wu Jeiiaava doing
sudsdodumnesinuuulinulaglifinnldsne wiefalddedndes Husu

uamTuurmmumnonauuuvTuuana\)lanuau IIU[']D\)IUU['UHUH']SOOHSS
F'IaUF'D']UﬁTKU amwmsusna la:z msunmnn||nuua\)aaawnaS|un

amsmnslavanlugisszezina 5 U s wuin yarlawansiy
ImwﬂumﬂwumumLLuﬂuuUiumaﬁaqLaﬂuaa wrazLitulaing 2563 yarnlawan
UFumanaanniign LiesanHanssUYedaaILNTaiNTUNTTEUINYES Covid-19
fidsuasairsugiangnann muviimaisuuadugranunssuiinava g
BonAuadugiu 700 MHz Jafurnedunnuiiidesiinavalinuegluvasdu
WieUinassrdudmsuiamsinsauuauiioduaunidunssesiumalilad 56
Tnefosiinaviafulusugnduuisau 7 9es Aualuoygslugislansd 2562
wazagiuwdetesiiinaviayiu 21 9a1 ulathiiesanssaue 6 9o¢’ deagsna 15 10
Junaliyarnislawanlud 2563 anadluanT 2562 yar1nii 6,430 duum
(anasforaz 9.4) aehslsfny (esanvesiiiidvafioanannaanluifugesting
wavdodniifidedtnlusuifomsenisuarfesenis seldnlavan
Felainnntn :uaﬂﬂmwmwﬁamaﬁqﬁé’mdamﬁmLﬁﬂﬁaa wonani Tulagdu
Technology Disruption amama‘wqmﬂiimuﬂmmmiﬂsuLﬂaaummﬁmm
NuaelnsAduuURaLRY VL‘LJLUumsmuuaUﬂimaw] dunwanwesusaulall
Taasduivled viseuaUndiadusineg dwalizuuuunsamulavaniiienma
Wasuuasnidy widelnsvimineiuAuesldsunanssmuannsideusy
wmelulad Afuslaadsuldiuinmsuas wmqmwuaqmaaauiaummu
meamiwwmuimmumﬂwumu"luﬁm 53 it wuidnapsodadau
susiunilsuszanaasduauvesyadlavansiuuilaonasn Tuvuzdiyad
Tawanuudosumasidniiindulssinasosas 8 ﬁuamaﬂﬂmmﬂuaamwm

® fpsnsnsae Laln nnu.5, NBT, Thai PBS, ALTV, T Sport7, anndilvsvimisgani (TPTV)

? <pagsna laun TNN, JKN18, Nation TV, Workpoint TV, TruedU, GMM25, CH8, Mono29, MCOT
HD, ONE, Thairath TV, 3HD, AMARIN TV, 7HD, PPTV HD

© frsanyadlewaludedumedidnamsd 2563 - 2565 1aan Nielsen léfinsusuifisumas

Foyalusemined 2562 Mnidnfiiuwuy Manual anduleddwau 50 Guled was Mobile Web

1w 10 dulest tu wisunldinealuled Clawler lunsifudeyauuiulediifivaiuledinans

wazTufisrauudand 200 uled iliyadnlavanvest 2563 iulnegsinanselananUneuni
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og1lsfmy yarlawaniudedumesidalurae 2 U Ak dnsidule
oehaiuléda lasd 2565 luduant 2563 Uszanudesas 15 uenanandude
fifiFnunzvawueiuuudaiuudy Sanmsadiumaunudodsfuisnde
sauthilsnyamlamanvesdediuivianaunlaenaen Insiamelutae 3 3 fikmsn
yarrlavanrudesindnindsanaunniUszinadesas 37 ded dmsunslawan
WAnglunmsnduualduanas’ Taggas 5 I anauadsuszana

Sovay 7 faU"

yaAlyuuILu&D Kude: &uun

I Radio
| ERENT
. Out of Home

2561

* yaalssalnsialnIpiuauiaisiiaavauasiueusaeon
(Fikouzdengdniseanainiaianunlutl 2563)

yaAlwuruLudD U 2565

567 (0.6%)

62,106 (62.2%)
rmm 7,866 (7.9%)

LGl 3,458 (3.4%)

22,870 (22.9%)

ﬁm AGB Nielsen Media Research

yaAlwuruILuA3GINa U 2565

20,331 (32.7%)
1,606 (2.6%)
608 (1.0%)

FERAETAINE TGN 39,561 (63.7%)

sou
62,106
aluuin

Kudg: auun
1407: AGB Nielsen Media Research
uazmsAIlneEdeu

" 2564 imm%gamﬁaﬂ'ﬂwmmuamﬁi‘wQﬂizmﬂlﬁmﬂ?{wﬁﬂhszuu FM Tuangamne waedSuama
dau 35 an1il (88.0 - 91.5, 93.0 - 99.0, 100 - 103.5 uag 104.5 — 107.0 MHz) waglul 2565 1IUT
Joyaananiing $1uIm 34 anil (88.0 - 91.5, 93.0 - 98.0, 99.0, 100.0 - 103.5 Uz 104.5 - 107.0 MHz)

2 mawhsuiawewarlsanruinglutiid 2561 - 2565 amnalaglisanmaiulaeteetiuunudu (CAGR)



110

pIOINagvAvIdudokaniunisaviuuru fuyruznFoduIindSIGaIinu
gunuINUINdUDENvBUadIANY

dwsul 2565 wuinslasansuiinaa (nsirdnaiiupu) Se
maaé’mﬁauﬁuﬁwﬁaagjr&u@m lneflyarn 62,106 duum (Segay 62.2 V09
waAlavaiavin) sesanndedeusntiu (Out of Home)” niuudede
Suwesiinfitiyarnogi 7,866 Auum Gevar 7.9) deTngiiyari 3,458 &uum
($osaz 3.4) Aodsiun uaslvsviadwuuueniuaundn wu Fessensiadadi
wagALTIgY Aua16U Tngns e TURATY MNFANsaNRUTLIAYYe
wui lawanludediieuimunasluresgsiauinisdosar 99 Tuvmed
nslawanvestesansisariidndiuiivdovay 1 whiu Swdenndowmdnuaey
dommensuazdeditadunmemneldanmslavanauideulaluoyg e
YoiazUszlNNYDIIIunNIg

dolysviminiafiufudinadudemmdnlunislavan uwiyarlawan
Tudesisnandeudisnsi Tuvazfiyadlavanriudedumesidniinisiaule
odhailfeddny avviouliiuinludugududinlnadnadrdadolnsviad
wuudady egslsfnunuuiltumnfnssuiuilaalutagiu Fedumesidnsy
dranftunuminntu wareradisushdendnldlusuan dedadsnanlaildey
lunsmiiuguavesdinnu nany. éﬁ’aLﬁziuimﬁﬂﬁmﬂﬁuﬁuﬁﬁmiﬁwﬁu@LLaﬁ
Fou elusudasens ewsems safamameldanmslawan el
fulahiuslnaezliiunsiuesedilésuuinmsintnunn uazhidasoasssy
Tudsan flosiedudedommdniidndeseavuinlusniadesldsu
N5YnaTIARUIN NAMY. é’aﬂf’umiﬁwﬁ’uguaﬁa%umaiﬁm Tnewamzdifon
onidussiuimhsnumaiziifsdesmsinsunieliaeniuiungingsu
fuilnagalmifiuasuudasly

¥ HouenU1u (Out of Home) Usznaudly deolulsenneuns (Cinema) dalaiwaiinalauis

(Outdoor) delawaAaaud (Transit) wavdslawuinigluiiuai (In-Store)

“ yamlayantesensifinivayssnntesgsia Usenaume teennunudngs (HD) 13U 7 Yos

TwTesaz 63.7 vosyafilavaLRAIANMLA Yosanuaudaund (SD) S1udu 5 Yes
FWTYAY 32.7 WATYRINIIASWATA1TEILI 3 Y9 TITeuaY 2.6



M

JoyaannusmsnonisinsauunaAuuazinsiau 2561 2562 2563 2564 2565

— dndounarnAuaninsauunAuiaA
s

eV usmsinsdwriuazsunosiliniadoun (Mobile) 80.3%  80.0% 79.2% 78.2%  79.5%

usmsduinesiiinus:s1i (Fixed Broadband) 19.7% 20.0% 20.8% 21.8% 20.5%

doutionanmuaninsauunauia Aty (souusmsinsAwnuazsunosdiinindoun nazsuinosilinuszs1i)

AIS 40.8% 40.8% 392% 39.3% 40.3%
TRUE 299% 305% 323% 33.1% 31.7%
DTAC 18.6% 17.9% 17.8% 17.1% 17.2%
NT 4.2% 4.1% 4.0% 3.9% 4.3%
3BB 5.4% 5.6% 5.5% 5.6% 5.7%
Other* 1.1% 1.1% 1.2% 1.0% 0.8%
nanusmsInsAwnua:suinosifiniAdoun
Fwouléusms @ Wlaunuv) 1251 1296 1163 1209 1264
SnsiMstdNfdioDIudUUS=6INS (%) 184.4 190.6 170.7 177.1 185.0
APRU (uinciolfou)** 239 241 233 217 209
naxnuSnisdunosiiinUszsin
usulusns @ulaunuiy) 9.2 10.1 1.5 12.4 13.2
SnsINSIINNDAODIIUASIISOU (%) 42.6 46.2 51.5 54.9 56.1
APRU (unnriotfiou)** 609 589 526 51 477

noMs
eyl dolnshmimaiiudu (3ndnauasisuouzdon)*  64.4% 64.4% 659% 68.0%  62.2%

yarlueruihudo

Fodunosilin++ 1.5% 1.5% 7.3% 8.8% 7.9%

Folnshatiwuuuonsuaun (AanaznolAby)  2.3% 2.1% 1.6% 1.1% 0.6%

Fo3ny 4.6% 45% 39% 3.6% 3.4%
Foaobuu 7.0% 54% 4.1% 3.4%  3.0%
FouonUnu+++ 202% 22.1% 172% 15.1% 22.9%

7]
]
* gliusnssumesinUse s miugnmains uazghivinsnaSedelnsanindeuiuulasaiesioy (MVNO)
“  JayasiesunaeewIenaIiou (ARPU) aeyng iUz
+ yamlaaiudeInsiminaiusuiiraiiBasauas ueusSon (Wueusdonginiseanameiamunlut 2563)
++  Nielsen dnysusuiiuunasdoyalussyined 2562 mmduiiiusuy Manual 9065ulesidiuau 50 ules uae Mobile Web
oy 10 Guled Ju wieunlsinalulad Clawter Tunsfudayauusuled il ulssmasuas tuitssamdang 200 Guled
+++ Bousntiu (Out of Home) Usenausae dolulzenIneuns (Cinema) Aelawasinaniuds (Outdoor) delawaunpdaud (Transit)
uazdolavanmelusrum (n-store)

unasdoya
Aamslnsauuiey : 10 IIMsuasIanITnIne NsInsANLIAY F10NII NENY. UAYTIENNNUNITIUYIEUTENBUNTT
A9n75lnsvia - AGB Nielsen Media Research
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nazAvnasin snﬁTuq‘ﬁ(aa o

(Convergence)

E"f"ll,l_n'.)lFISW-KUDUHIFTSUSHOOOHH

msszuevathialalsuaneiugivalull 2562 viselain-19 wingdwaln
ﬂﬂi’[,%'«jw‘[,umawﬂi“mm“aaﬁai’mﬁy’um%ﬁﬂm uslugaelaie-19 Alaasns
Iamzﬂ,mmﬁiﬂﬂwwLﬂmmﬂmiilim"daEJu‘wqMﬂiimaamﬂmmmﬂ%’m
TusUiuy New Normal mmﬂﬁuaﬂmmami LLauﬂ’]iLiEJu'iﬂ”l‘ﬂﬁULﬂiENiJE]WN g
mﬂumﬂiu‘laaaud%u Imzmimﬂwwmaau‘mLﬂuaﬂﬂmwumummiumm
Uszd1iu

U 2565 lsusnistnsfmitdeudilulnedilésulueyaausznaufionis
Tnsesnauiflassineduvesnuies vdegsulueyaauuui 3 fidmou 4 et
16w U3 weanud hdiaa iivivedn 910 (AWN) U3 fuvie lasidls $1a (OTN)
USEW Nyl 10 gfinesuea Aeuiiidiadu I1in (TUC) wazuTem nsauunay
W@ e (umw) (NT) Sdunugldnusy 126.41 auawning’
nnTuulsEnsineiey 2 win’

" ngu TRUE waz DTAC ldmusiufanisiulude vs¥m v3 mesvasdu din (umww)

Wedui 1 fluiaw 2566

2§l : https://ttid.nbtc.go.th/mobile_sub Joya Ful 1 fueneu 2566

5 fan - nsensrumnalveseanudssansinglull 2565 Sy 66,090,475 Au
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AFNIY Mobile ARPU JnudlduanavKavino 56

faudinuavmnensiwiindoufiaziidnauinntu uimsuuddo
waluladfddrundnduliiinnginssunisTénuiiviudsululuusdas s
Taglutng 10 Ik1un Ussmelneansoulsnnsdhianeluladoenduy
2 aslvgy FevanisUseya 4G Tul 2558 Wusiuan (@ 2558- 2562) wazns
Uszya 56 Tud 2563 (Hususn Famnuismaisszeznandainanasnui
drdnsinsdmitndeunisesundsanuinsinsdmiiedeuil (Mobile ARPU)
Tutherioud 2558 adulfifinmsuszyamelulad 4G Tesninvisszesnaid
weluladl 4G Astuuds Tnelutasiilnglildinelulad 46 fusuamslda
Inséwviindouiladegegalud 2562 FadudiGuAnnsuniszuialsalain-19
WRAveYT 241 VIm/avmne/fiou aunsendlul 2563 Inefinmsussyamalulad
5G vilsamenisldnulnsdnindeuiGuiuuliuanas Tnglul 2565
i Mobile ARPU Ladagil 209 U1n/iauvsne/ifiou

AG

| |

! :

| |

258%  248% 2.57%

. I

|

I

|

1

|

2.45%  2.47%
25 : : |
35%  234%  2.18%

I
I I I
| | |
2_0 I I I
I I I
I I I
| |
I

15 3 & !
0% ob  13B%  128%  126% 4ib0

UTN/1auKuNg/1GoU)

2555 2556 2557 2558 2559 2560 2561 2562 2563 2564 2565

% ARPU Mobile Blended IiauiusnsAwauch 91807 : 103N 5UaEINNITNSNEINTINTAUUIAL

. - F10097 nany. uasAmIansuSeuigulneivey
% ARPU Mobile Blended INUNU GDP per Capita / I0DU v

I ~RPU Mobile Blended
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91ndaya Mobile ARPU LiloiUSusn Mobile ARPU Ladsl 2565
fuseliade/au/fieu (GDP per Capita) 3408l 20,723 U * awvieullviiiui
Altennnstiinsdwiindeunveseulnelasindveyiisesay 1.01 vesuld
Snvalunsaifiuseuiiteuiuaussdusiniadeiiouay 10,590 Un® nusn
fiimtialdiedniuszanadosas 197 vesmeld artuerauiouldn
fiiselduszdnedailisensdmindeuiiinidiiineldmedustaetu

oe9lsAa Tudhedaudd 2563 fAsuinisldmalulad 56 amsau
Aldsannslinsdniindoufivesaulnefiiamsanaslnenaon iosan
seldmussdushiimsusutumuiasesdnlas gty uazmandslnayes
wealuladfenatidutisnsyulvglinuEnEeus uasneaeddouanmalulad
’memmums?iamﬂugﬂLLUULﬁmlﬁasmﬁﬂix%w%mw 28141577 AldIne
Tuduiiduiesdumiefigsldtusmalddeanadumeiidnlsesd uas
AU OTT Bu q Tilmsidendefudumesidn Jsilduimsusiazseenald
U3nsuinluusaziiou

Mobile ARPU fiamaaiBuasviouludmainssunisldaulnsiniindend
fionafimsidsuuvasldanidy Tneilefiansanamsmnisldaulnsdws
\doudl (Mobile MOU) adglunngliuinsGuiunisidaulnsdwindoud
anasseifles Mlunguiflivinisuuuiniu uazeidiou Tned 2565 wui
fusinanslinulnsdmindoufianasigaluseu 20 U (Fausi® 2545) agil
84 Wi auvane/deu wuadu dlduinisuuuifiniu 54 uil/mwmne/ e
anasnnUneunihandudnsniosaz 19.40 washldusnisuuuseiiou 154
wii/aunne/weu anasnUneuninAnludnsdesay 10.98° Ineu3unu
nsldaninsdmiiadouiidaliiamsanasegwiaiosfousfinalulad 56 1ud
2563 19usiusn wadunguilivinsuvuiduiuanasiadeiesas 14.62 siod
naznguildusnsuuuneifeuananaduosas 10.66 siotd FsnmsauiBuiu
frmanisldanulnsdwindeuiivesngudléuinmsuuuiniuiviinuanag
WINNINGUEITUINISIUUTIBLADY

fisn - https://www.nesdc.go.th/main. php?ﬁlename index

. https://www.mol.go. th/amwm’am‘uum honsAd ey 6 Janda loun nv.
LLaszmwma WA 30 Ju lneldeu

fisn - https://ttid.nbtc.go.th/mobile_mou ‘ﬁlauua oy fufl 1 fueneu 2566




-10.66%

173
v9.42 154

v10.98

-14.629;

67
v14.10
(KUDE : unN/IauKuIe/10DU)
2558 2559 2560 2561 2562 2563 2564 2565
® MOU Postpaid % msiUAauIUay i : EdnFmsuassan eIy sAuIRL
—@— MOUPrepaid A aninau nany. uazA U sSeuieulneideu

nudIU Prepaid [@duinasidaidulaniins:lnn

awanilaiinislinulnsdmiidouiiluninsniiuiinuanaseaunain
anunsellain-19 MiAntulud 2562 ihaziinadenginssuglfoudivasunag
81951051 MnseuUinunmsEBumesidaedeud (volume of use : VOU)
w09 AIS Tl 2565 wudn naugldnusuuidnduiivinanisidanudumesids
Wde 30.2 GB/AawvsneAdew AnduuTinanisideuiistuandnoumii 6.7
GB/wawnung/iiou (Segay 28.51) Lavngugltaunuuseisiou IUsuuns
Trudumesinads 33.8 GBAaumNe/Afou Aadutinaunslinufistuan
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