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Foreword

 I am delighted to present this new report on key enablers for IMT-2020 
(5G) adoption by ITU Member States in the Asia and the Pacific region.

For many years, ITU has been collecting information and communication 
technology (ICT) indicators to provide a deeper understanding of 
the state of digital connectivity globally. Through this work, we have 
launched a number of innovative flagship reports that set out the 
current state of ICTs and champion the policy and regulatory enablers 
that can provide meaningful connectivity to the unconnected.

As of 2023, most recent ITU statistics estimate that 67.4 per cent of 
individuals are using the Internet globally. However, while over 90 per cent of the world’s 
population is covered by at least LTE/WiMAX, only 38.4 per cent are covered by at least 5G. 
There is a need to understand how to advance 5G deployment globally. 

Therefore, this report investigates the current status in Member States in the Asia and the Pacific 
region of key 5G policy and regulatory enablers, infrastructure readiness, national broadband 
strategies, regulatory frameworks, spectrum availability and allocation, and explores how they 
relate to the implementation and adoption of 5G technology.

This exploratory study of potential correlations, and given the recent data linked to 5G, reflects 
a need for deeper analysis through longer time-series data to expand our understanding of 
these initial findings, and I hope that this study will serve as a basis for further discussion of the 
key socioeconomic policy and regulatory enablers that can advance 5G throughout Asia and 
the Pacific and elsewhere.

Dr Cosmas Luckyson Zavazava  
Director of the Telecommunication Development Bureau 

International Telecommunication Union
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Key enablers for 5G adoption by Asia-Pacific countries

1	 Introduction

5G, the new generation of mobile technology, is characterized by ultra-fast speeds, low latency 
and excellent reliability. Estimations vary, but 5G is expected to enable USD 13.2 trillion of 
global economic output by 2035 and support over 22 million jobs (Huawei Technologies Co. 
2020; GSMA 2024). The rapid advancement of telecommunication technology has brought 
about transformative changes in various sectors, and the advent of 5G is poised to revolutionize 
connectivity on an unprecedented scale globally and in the Asia-Pacific region (see Australian 
Communications and Media Authority 2016; Liu et al. 2017; ITU 2018a and 2018b; Andonian, 
Karlsson and Nonaka 2018; Hasan 2019; Sawad, Nilavalan and Al-Raweshidy 2020; Clari, 
Fadil and Pourcher 2020; Iqbal et al. 2021; Shayea et al. 2021; Houngbonon, Rossotto and 
Strusani 2021; Hong, Ryu and Lee 2021; Koratagere Anantha Kumar et al. 2021; ASEAN 2022; 
Olofsgård and Göransson 2022; ABI Research 2023; ITU-D 2023). With key industries such as 
manufacturing, health care, transportation, utilities, retail sales, financial services and the public 
sector standing to benefit the most from the new technology for digital transformation, Industry 
4.0 and Enterprise 4.0 with 5G networks will emerge as the foundation not only for advanced 
communication services but also for socio-economic transformation and development as a 
whole.

The characteristics commonly associated with 5G include the following:

(a)	 Increased bandwidth and data rates: 5G offers significantly higher bandwidth and data 
rates compared to previous generations of mobile networks. This enables faster and 
ultra-reliable connections, allowing for a wide range of new applications and services that 
support bandwidth-intensive applications such as 4K/8K video streaming, virtual reality 
and immersive gaming.

(b)	 Low latency: 5G networks aim to provide ultra-low latency, which is essential for 
applications that require real-time responsiveness, such as autonomous vehicles, 
remote surgery and augmented reality. The reduced latency enhances user experience 
and enables new possibilities in various industries.

(c)	 Massive device connectivity: 5G is designed to support a massive number of connected 
devices simultaneously. This capability is crucial for IoT, which allows a vast array of 
sensors, smart devices and machines to communicate seamlessly and efficiently.

(d)	 Network slicing: Network slicing is a key feature of 5G that allows the network to be 
divided into multiple virtual networks, each tailored to specific requirements. It enables 
customized services for different industries and applications while optimizing resource 
allocation and network management.

(e)	 Edge computing: 5G networks integrate with edge computing infrastructure, bringing 
computational power closer to the end-user devices. This proximity reduces latency and 
enables time-sensitive applications by processing data locally, rather than relying on 
distant cloud servers.

(f)	 Network resilience and reliability: 5G networks are designed to be highly resilient and 
reliable, offering uninterrupted connectivity even in densely populated areas or high-
demand situations. This resilience ensures the consistent service delivery that is critical 
for applications requiring constant connectivity. 

(g)	 Spectrum availability: The availability of suitable frequency bands and spectrum 
allocation is essential for deploying 5G networks. Governments and regulatory bodies 
play a crucial role in allocating and managing spectrum resources to enable 5G 
deployment.

With countries around the world preparing for the deployment of 5G networks, it is crucial to 
assess the enablers and factors influencing 5G implementation at the country level. In an early 
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comprehensive report on the opportunities and challenges of 5G, ITU (2018b) recommends 
that policy-makers and regulators adopt a measured, practical and collaborative approach to 
5G-related issues and create an enabling environment for its development and adoption. The 
report identifies specific key issues and responses for regulators and policy-makers to consider 
as they formulate strategies to stimulate investment in 5G networks: investment case, spectrum 
management issues,1 infrastructure-sharing, access costs, investment incentives and others. It 
recommends that regulators planning for 5G take account of issues such as streamlining small 
cell deployments, facilitating fibre backhaul, harmonizing and licensing spectrum, promoting 
infrastructure-sharing, supporting 5G pilots and trials, and ensuring digital inclusion and 
consumer protection. It also recommends that policy-makers and operators should consider 
deploying 5G networks where there is demand or a robust commercial case for doing so, and 
that policy-makers improve the availability and quality of 4G networks until the case for 5G 
networks becomes clearer and more compelling.

This report proposes a framework for a comprehensive study of 5G enablers for ITU Member 
States in the Asia and the Pacific region to enhance understanding of each individual country’s 
readiness and preparedness for the next generation of wireless communication technology 
and to provide insights and suggestions for improvements needed for 5G mobile development 
and adoption. The report therefore considers the key aspects facilitating 5G deployment, such 
as infrastructure readiness, spectrum allocation, policy and regulatory frameworks, industry 
collaboration and research initiatives. It also identifies the challenges and barriers that need 
to be addressed to ensure a smooth transition to 5G, including financial considerations, skill 
gaps, regulatory hurdles and public concerns. By understanding these challenges, stakeholders 
can develop strategies and recommendations to overcome obstacles and capitalize on the 
opportunities presented by 5G.

The findings and recommendations set out below aim to guide the efforts of policy-makers, 
regulators, industry players and other relevant stakeholders to foster an enabling environment 
for the successful deployment and utilization of 5G technology in their respective countries. 
Ultimately, the goal is to unlock the immense benefits of 5G, ranging from enhanced mobile 
broadband to transformative applications in sectors that include health care, transportation and 
industry, thereby contributing to national socio-economic development and competitiveness 
in the digital age.

1.1	 Background information on 5G technology

In today’s interconnected world, where the demand for high-speed and reliable connectivity 
continues to grow, the emergence of 5G technology represents a significant leap forward in 
wireless communication. 5G, short for fifth generation, is the latest generation of mobile network 
technology, succeeding its predecessor, 4G LTE. It offers exponentially faster data transmission 
speeds, lower latency, increased network capacity, energy efficiency, and the ability to connect 
a massive number of devices simultaneously.

Unlike previous generations of wireless networks, 5G is not just an incremental improvement; 
it introduces a paradigm shift in network architecture and capabilities. At its core, 5G utilizes 
advanced technologies such as large-bandwidth spectrum resources, massive multiple-input 
multiple-output (MIMO) and network slicing to deliver exceptional performance (Moozakis 

1	 A key aspect of 5G stand-alone or full 5G is its relevance for economic verticals, hence the aspect of spectrum 
for public networks, spectrum for private networks, etc.
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and Gittlen 2023). One of the key features of 5G is its remarkable speed. With peak download 
speeds projected to reach up to 20 Gbit/s, or up to 100-times faster than 4G LTE networks, 5G 
surpasses its predecessors by a significant margin. This ultra-fast connectivity enables seamless 
streaming of high-definition content, real-time cloud gaming and swift downloads of large files 
(Intel Corporation 2020). Moreover, 5G technology significantly reduces latency, the time it takes 
for data to travel between a source and a destination. With latency expected to be as low as 1 
millisecond, 5G enables near-instantaneous communication, opening doors to applications that 
demand real-time responsiveness. Reduced latency will support new applications that leverage 
the power of 5G, IoT and artificial intelligence; industries such as autonomous vehicles, remote 
robotic surgery and industrial automation stand to benefit immensely from this ultra-low latency 
(McKinsey & Company 2021).

Another fundamental aspect of 5G is its ability to support a massive number of connected 
devices concurrently. This feature is critical for IoT, where billions of interconnected devices, 
sensors and machines require constant and reliable connectivity. With 5G, the infrastructure can 
handle the substantial increase in device density, paving the way for smart cities, smart homes 
and various IoT-driven innovations. According to Kim (2019), the 5G standard for massive IoT 
will support up to 1 million connected devices for every 0.38 square miles (roughly 1 square 
kilometre). When fully operational, 5G networks will have the capacity to connect 500 times 
more devices than 4G, laying the foundation for the future of massive IoT- a world with a million 
or more connected devices per square kilometre (Ericsson 2020).

Compared to previous generations, 5G is designed to minimize energy consumption while 
delivering superior performance and enabling energy-saving mechanisms that make it a 
sustainable and environmentally friendly technology, striking a balance between connectivity 
needs and energy efficiency.2

Furthermore, the benefits of 5G are not limited to mobile-broadband enhancements. The 
technology offers diverse use cases, including enhanced mobile services, mission-critical 
communications, massive IoT deployments, and network infrastructure support for emerging 
technologies such as virtual reality, augmented reality and artificial intelligence. As countries 
worldwide embrace its potential, 5G is expected to revolutionize industries, drive innovation 
and create new economic opportunities. From autonomous transportation systems to smart 
manufacturing, 5G technology will act as a catalyst for digital transformation, enabling faster 
data-driven decision-making, unlocking new business models and reshaping the way societies 
function.

Notwithstanding the enormous benefits of 5G, the technology does have some downsides, 
as highlighted by Cherukuri (2022), such as the need for significant infrastructure investment. 
The transition from 4G to 5G is not a simple upgrade; it requires a complete overhaul of 
existing infrastructure, which includes the deployment of new antennas and base stations, and 
the installation of high-speed fibre connections to these sites. The cost of this infrastructure 
development is substantial and can be a barrier to 5G roll-out, particularly in rural and remote 
areas where the return on investment may be lower. Overall, the higher costs associated with 
5G could potentially be passed on to end-users, but that would act as a barrier to switching from 
4G to 5G (Deloitte 2023). While 5G infrastructure requires upfront investment, it does promise 

2	 According to McKinsey & Company, the 5G new radio standard is more energy efficient per gigabyte than 
the 4G standards. See https://​www​.mckinsey​.com/​industries/​technology​-media​-and​-telecommunications/​
our​-insights/​the​-case​-for​-committing​-to​-greener​-telecom​-networks

https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/the-case-for-committing-to-greener-telecom-networks
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/the-case-for-committing-to-greener-telecom-networks
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a host of long-term benefits that can offset these initial costs, such as enhanced operational 
efficiency, the potential for new revenue streams from innovative services and technologies, 
and the likely reduction in technology costs as the industry matures, all of which enhance 
the future value of 5G. Further, advanced features of 5G, such as automation and artificial 
intelligence integration, can decrease maintenance costs, while improved network speed and 
communication can boost productivity across sectors.

It must also be borne in mind that 5G networks are not immune to security threats. In fact, the 
risks are amplified by the sheer volume of devices connected and the sensitive nature of the 
data they handle. Cybersecurity concerns range from data privacy and protection to potential 
threats to critical infrastructure.

Furthermore, the risk that real gaps in skills and education will exacerbate the digital divide, and 
concerns about the health effects of radiofrequency radiation, potential interference with flight 
operations, device compatibility and battery drain on cellular devices, are important outstanding 
issues (Kimachia 2023). Be that as it may, while there are challenges to the deployment of 5G 
technology, they will likely be outweighed by the benefits in the long run.

In sum, 5G technology represents a transformative shift in wireless communication, delivering 
unprecedented speed, ultra-low latency, massive connectivity and energy efficiency. As countries 
adopt and deploy 5G networks, they open doors to a wide array of applications, revolutionizing 
industries and paving the way for a more connected and advanced digital future, which will 
potentially affect nearly all aspects of socio-economic life. Not all impacts are positive, however, 
and it is therefore important to carefully consider how to introduce 5G networks, mitigating the 
negative side effects and maximizing the benefits.

1.2	 Current situation of 5G in the Asia and the Pacific region

The Asia and the Pacific region is home to a wide variety of network deployments and 
technologies (see GSMA 2021). While the majority of countries are beginning to invest in 5G 
networks (Figure 1), there is still a great deal of LTE investment, particularly in countries where 
regulators have not been clear with their spectrum release programme. In some countries 
where LTE roll-out has been slower, operators and policy-makers continue to carefully consider 
how to balance the need for increased LTE availability against the introduction of 5G networks.
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Figure 1: 5G population coverage, Asia and the Pacific region, 2022

Source: Created using data from ITU DataHub (https://​datahub​.itu​.int/​)

Note: The designations employed and presentation of material in this publication, including maps, do not 
imply the expression of any opinion whatsoever on the part of ITU concerning the legal status of any country, 
territory, city or area, or concerning the delimitations of its frontiers or boundaries.

Figure 2: 5G adoption in 2030 worldwide, by region

Source: GSMA 2023

https://datahub.itu.int/
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Figure 2 illustrates how the Asia and the Pacific region differs in terms of 5G adoption.3 By 
the end of 2023, it is expected that 5G adoption will hit the mass market in Australia (42%), 
China (45%), Japan (47%) and the Republic of Korea (53%), putting them on a par with global 
peers such Germany (35%) and the United States of America (59%). Despite delays caused 
by the COVID-19 pandemic, 5G network deployment is progressing in many countries in the 
region. According to GSMA 2022a, although 4G will remain the dominant technology for the 
foreseeable future they note that “a second wave of 5G network rollouts has begun in Asia-
Pacific”. The GSMA also reports that 5G coverage is set to accelerate across the region as the 
technology footprint expands. Currently, it is commercially available in 14 markets, with others, 
including India and Viet Nam, going live in the coming months (GSMA 2022b).

Advanced Asia-Pacific markets, including Australia, China, Japan and the Republic of Korea, 
have led the way in rolling out 5G networks, with more countries in the region following suit. 
According to a recent report by Ookla (Johan 2023), these early adopters have surpassed 
major European markets in terms of 5G performance, thanks to factors such as early access to 
spectrum and government support. However, 5G availability varies across the region owing 
to factors such as population density, device affordability and pricing. The Republic of Korea 
was the first market in Asia and the Pacific region and in the world to deploy a nationwide 5G 
network, in April 2019, followed by Australia, the Philippines, China and New Zealand later that 
year. GSMA Intelligence (GSMA 2023b) predicts a second wave of 5G roll-outs in countries that 
include Indonesia, India, and Malaysia (Figure 3), making the region one of the world’s largest 
5G markets.

Figure 3: Comparative timeline of 5G roll-outs

Source: Ookla (https://​www​.ookla​.com/​articles/​5g​-asia​-pacific​-q3​-2023 )

5G availability, defined as the percentage of users on 5G-capable devices that spend most of 
the time with access to 5G networks, also varies widely across the region. Factors such as access 
to low-band spectrum and affordability and availability of 5G devices influence each market 
reported 5G availability (Johan 2023). Analysis based on data from Speedtest Intelligence 
shows that Hong Kong (China) stands out as the only place analysed to have surpassed 40 
per cent 5G availability, reaching 42.3 per cent in the first half of 2023. Despite Australia being 
78 times larger than the Republic of Korea and one of the least densely populated countries, 
both countries reported similar 5G availability rates of 36.6 per cent, with a remarkable 5G 
smartphone penetration rate of more than 80 per cent.

3	 See Network World Asia (2022) for a country-by-country guide.

https://www.ookla.com/articles/5g-asia-pacific-q3-2023
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In general, regulators in Asia and the Pacific have been quick to allocate spectrum for 5G 
applications, and in many cases, operators have been able to secure substantial bandwidth 
in the key C-band. The GSMA reports that 5G spectrum assignments in some Asia-Pacific 
countries, with the exception of Indonesia, the Republic of Nepal, Pakistan, Viet Nam and small 
island developing States, had all been completed by mid-2023 (Johan 2023). Furthermore, 5G 
performance is closely tied to an operator spectrum allocation, with more C-band spectrum, 
especially when contiguous, leading to faster download speeds. The top cities for 5G 
performance in the region are Seoul and Kuala Lumpur, boasting median download speeds 
of 533.95 Mbit/s and 523.44 Mbit/s, respectively. However, 5G availability depends on various 
factors beyond low-band spectrum access.4

Figure 4: 5G spectrum awards in selected countries

Source: Ookla

The mid-band spectrum, the top choice for commercial 5G deployment because it balances 
5G coverage and capacity, is the most widely awarded spectrum band in the region. In some 
markets, however, 5G deployment uses low-band (sub 1 GHz) frequencies, allowing for wider 
outdoor 5G coverage and better penetration inside buildings in urban and suburban areas, 
which may come at the expense of the median download speed.

4	 See Ookla Speedtest Intelligence at https://​www​.ookla​.com/​speedtest​-intelligence.

https://www.ookla.com/speedtest-intelligence
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The Asia and the Pacific region is experiencing a rise in the adoption of 5G fixed wireless access, 
with South-east Asia leading the way, as an alternative to traditional fixed broadband to improve 
connectivity and access to digital services. According to GSMA Intelligence, nearly three in five 
users who have either upgraded or plan to upgrade to 5G find the idea of using 5G for home 
broadband appealing. With fixed wireless access becoming one of the primary 5G use cases for 
operators, there is some optimism regarding opportunities to increase revenue and monetize 
network investments and wireless spectrum (GSMA 2022c).

1.3	 Scope

This report covers ITU Member States in the Asia and the Pacific region, including Afghanistan, 
Australia, Bangladesh, Bhutan, Brunei Darussalam, Cambodia, China, the Democratic People’s 
Republic of Korea, Fiji, India, Indonesia, the Islamic Republic of Iran, Japan, Kiribati, the Lao 
People’s Democratic Republic, Malaysia, Maldives, Marshall Islands, Micronesia, Mongolia, 
Myanmar, Nauru, the Republic of Nepal, New Zealand, Pakistan, Papua New Guinea, the 
Philippines, the Republic of Korea, Samoa, Singapore, Solomon Islands, Sri Lanka, Thailand, 
Timor-Leste, Tonga, Tuvalu, Vanuatu, and Viet Nam.5 

The analysis presented aims to identify the key 5G enablers for each country, drawing mainly on 
the ITU DataHub but also on indicators from other sources to gain insights into their individual 
readiness for 5G wireless communication technology. The information presented here is based 
on the IMT-2020 (5G) terrestrial wireless access component only, it does not cover the IMT-
2020 (5G) wireless backhaul nor IMT-2020 (5G) satellite components. The data for this report 
was collected from the ITU DataHub and other sources in July 2023, which is updated for data 
until 2022.

1.4	 Research questions and objectives

This report seeks to investigate the current status of key 5G enablers in the Asia and the Pacific 
region, including infrastructure readiness, national broadband strategies, regulatory frameworks, 
spectrum availability and allocation, and policy enablers, and investigates how these enablers 
relate to the implementation and adoption of 5G technology.

Based on the evaluation of 5G enablers, the research objectives are:

1)	 To provide a detailed description of the status of key 5G enablers, including infrastructure 
readiness, spectrum availability, regulatory frameworks and policy enablers, in order to 
provide information on best practices for 5G implementation and adoption.

2)	 To provide insights into the readiness and progress of 5G enablers so as to clearly identify 
areas where improvement or strategic interventions may be required.

5	 The Democratic People’s Republic of Korea, Kiribati, the Marshall Islands, Micronesia, Nauru, and Tuvalu are 
omitted from the empirical part for want of data.
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2	 Conceptual framework

There are many key enablers that are significant for the analysis of 5G adoption. The enablers 
vary depending on the context and specific focus of the research. For example, Akyildiz et al. 
(2016) identify 10 major technological breakthroughs of significance for wireless communication 
networks: a wireless software-defined network, network function virtualization, mmWave 
spectrum,6 massive MIMO, network ultra-densification, big data and mobile cloud computing, 
scalable IoT, device-to-device connectivity with high mobility, green communications and new 
radio access techniques.

At the country level, the following key enablers are crucial for the successful implementation 
and adoption of 5G technology. Although highly complex, and the specific importance of each 
enabler may vary depending on the country’s existing infrastructure, regulatory framework and 
technological readiness. These enablers have been classified into three groups: 

1)	 Technical and infrastructure readiness: infrastructure and network; spectrum and 
bandwidth; security and legislation; geographical and environmental factors.

2)	 Economic and regulatory factors: affordability and costs; economic and development 
indicators; regulatory and policy considerations. 

3)	 Socio-cultural and political factors: Consumer readiness and mobile ownership; content 
and services; governance and stability.

2.1	 Technical and infrastructure readiness

Infrastructure and network: 5G is a next-generation wireless technology that is expected to 
revolutionize the way we communicate and interact with the world around us. Building the 
necessary infrastructure is a fundamental enabler for 5G adoption. This includes deploying a 
network of base stations, upgrading existing telecommunication infrastructure and establishing 
fibre-optic networks to support high-speed connectivity. Small cell deployment is also key, as are 
access to street furniture and energy-efficient backhaul links, right-of-way policy facilitation and 
access to other street infrastructure (electric poles, billboards, traffic signals, etc.) (see ITU 2019 
and Grijpink et al. 2023). According to McKinsey & Company, the infrastructure investments 
required to enable 5G are significant. Mobile operators must invest in all network domains, 
including spectrum, radio access network infrastructure, transmission and core networks (Wilson 
2023).

Spectrum and bandwidth: Effective spectrum management and allocation by regulatory 
authorities are vital for 5G deployment. Governments need to allocate suitable frequency bands 
for 5G networks and ensure that spectrum policies are favourable, enabling operators to acquire 
and deploy spectrum efficiently.7 However, routine spectrum management may not lead to 
any significant economic benefits from 5G. According to the GSMA white paper, 5G Spectrum 
Public Policy Position (GSMA 2023b), 5G needs spectrum across low, mid and high spectrum 
ranges to deliver widespread coverage and support all use cases. The white paper also suggests 
that governments and regulators should avoid inflating 5G spectrum prices, as this risks limiting 

6	 Although mmWave was initially thought to be one of the prime drivers, in practice it failed in the roll-out of 
5G public networks. Several countries reported that it provided inefficient coverage, resulting in very high 
network investment costs. These network deployments were rolled back, as in the United States.

7	 ITU-R issued a comprehensive report (2014) to help administrations develop strategies on economic 
approaches to national spectrum management and their financing. The ITU handbook on national spectrum 
Development (2015) provides guidance and information on the principles, processes, functions and activities 
of spectrum management at the national level.
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network investment and driving up the cost of services. Furthermore, regulators must consult 
5G stakeholders to ensure spectrum awards and licensing approaches take account of technical 
and commercial deployment plans (see also Miller 2022). Consideration must be given to case 
studies of 5G spectrum through local licensing, together with different spectrum pricing systems 
(e.g. with commitment to investment in infrastructure (France), with commitment to cover several 
municipal areas, along the Amazon coast, highways, etc. (Brazil) or citizens broadband radio 
service spectrum for 5G (United States)). Furthermore, administrative assignment or auction is 
a contentious issue in some countries. Best practices should be shared.

Security and legislation: Robust cybersecurity measures are critical for protecting 5G networks 
and the data transmitted over them. Countries should develop and enforce cybersecurity 
regulations, establish standards and promote best practices to safeguard against potential 
threats and vulnerabilities. Collaboration between regulatory bodies and industry stakeholders 
to address cybersecurity risks, preparedness and response mechanisms able to handle 
cybersecurity incidents are all vital for successful 5G deployment. As early as 1996, ITU 
addressed the importance of security frameworks for open systems, which can communicate 
and exchange data with other systems, emphasizing confidentiality frameworks as a way of 
protecting information from unauthorized disclosure. Recommendation ITU-T X.814-T (1995) 
explained the basic concepts, types and facilities of confidentiality mechanisms, together 
with the management and interactions of confidentiality with other security services, while 
Recommendation ITU-T X.1815 (2023b) and Recommendation ITU-T X.1816 (2023a) addressed 
security guidelines and requirements for IMT-2020 edge computing services and network 
slice, respectively. More recently, the GSMA and the 3rd Generation Partnership Project have 
developed two unified cybersecurity standards for mobile network equipment: the Network 
Equipment Security Assurance Scheme and the Security Access Specification, respectively.8

Geographical and environmental factors: Geographical factors can influence 5G deployment 
strategies. For instance, densely populated urban areas might benefit from the high capacity 
of 5G, while challenging terrains might require specific infrastructure solutions. Access to 
electricity, land area and population density can affect the availability and accessibility of 5G 
infrastructure and services in different regions. For example, better access to electricity may 
indicate a more favourable environment for 5G deployment, while higher population density 
may indicate a greater demand for 5G services and applications. It is important to consider 
these factors when developing 5G deployment strategies and policies to promote equitable 
and sustainable growth of 5G (Curran 2020).

2.2	 Economic and regulatory factors

Affordability and costs: Affordability of mobile data, handsets and other devices is another 
important factor that can influence the adoption and use of 5G services and applications.9 The 
World Bank suggests that, to be affordable, the cost of broadband services should not exceed 

8	 Additional ITU-T standards on 5G security include the following: X.1811 (04/21) Security guidelines for 
applying quantum-safe algorithms in IMT-2020 systems; X.1812 (05/22) Security framework based on 
trust relationships for the IMT-2020 ecosystem; X.1813 (09/22) Security and monitoring requirements for 
operation of vertical services supporting ultra-reliability and low latency communication (URLLC) in IMT-2020 
private networks; X.1814 (09/22) Security guidelines for IMT-2020 communication systems; X.1815 (03/23) 
Security guidelines and requirements for IMT-2020 edge computing services; X.1816 (03/23) Guidelines 
and requirements for classifying security capabilities in IMT-2020 network slice; X.1817 (09/23) Security 
requirements for 5G messaging service.

9	 See 2025 Broadband Advocacy Target 2 of the Broadband Commission for Sustainable Development, at 
https://​www​.broadbandcommission​.org/​advocacy​-targets/​2​-affordability/​.

https://www.itu.int/rec/T-REC-x/recommendation.asp?lang=en&parent=T-REC-X.1811
https://www.itu.int/rec/T-REC-x/recommendation.asp?lang=en&parent=T-REC-X.1812
https://www.itu.int/rec/T-REC-x/recommendation.asp?lang=en&parent=T-REC-X.1813
https://www.itu.int/rec/T-REC-x/recommendation.asp?lang=en&parent=T-REC-X.1814
https://www.itu.int/rec/T-REC-x/recommendation.asp?lang=en&parent=T-REC-X.1815
https://www.itu.int/rec/T-REC-x/recommendation.asp?lang=en&parent=T-REC-X.1816
https://www.itu.int/rec/T-REC-x/recommendation.asp?lang=en&parent=T-REC-X.1817
https://www.broadbandcommission.org/advocacy-targets/2-affordability/
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5 per cent of the average monthly income.10 However, in many countries, especially in low- and 
middle-income regions, the cost of mobile data and devices remains high, potentially limiting 
access to and use of 5G services by low-income households and individuals. It is therefore 
important to develop policies and strategies that promote affordable and accessible mobile 
data and devices for all. This includes measures such as reducing taxes and fees on mobile 
services, promoting competition among service providers, investing in mobile infrastructure in 
underserved areas, and providing subsidies or vouchers for low-income households.

Economic and development indicators: Other socio-economic factors (e.g. per capita income 
and value added in high-tech manufacturing) may influence 5G deployment and investment 
in 5G-related research and development (PwC 2023). For example, higher per capita income 
may indicate a greater ability and willingness to invest in 5G infrastructure and services, while 
higher value added in high-tech manufacturing may indicate a more favourable environment 
for innovation and technological development. These factors can also affect the demand for 
5G services and applications, as they can influence the affordability, accessibility and quality of 
digital content and services (Qualcomm 2023). It is important to consider these factors when 
assessing the potential of 5G in different regions and countries. By doing so, policy-makers, 
regulators and industry players can identify the key drivers of, and barriers to, 5G adoption and 
develop effective strategies to promote its growth and development.

Regulatory and policy considerations: Establishing a supportive regulatory framework is 
crucial for 5G adoption. Clear regulations and policies should address issues such as spectrum 
allocation, infrastructure deployment, licensing, privacy and competition. A favourable regulatory 
environment that includes licensing, permitting and compliance requirements, and considers 
their impact on investment and innovation, will encourages investment by, and promote healthy 
competition among, operators.11

2.3	 Socio-cultural and political factors

Consumer readiness and mobile ownership: A key factor determining the success of new 
technology is consumer demand and adoption. Consumers need to be ready and eager to 
use 5G services and applications, but they also need to be able to use and access 5G-enabled 
devices and networks. Factors such as mobile ownership, literacy and basic skills are indicative 
of the population’s capability and willingness to embrace 5G services. For example, mobile 
ownership indicates the availability and affordability of 5G-compatible devices, literacy indicates 
the level of education and digital skills among consumers, and basic skills indicate the ability to 
use mobile services effectively and safely. These factors can vary significantly across different 
regions, countries and income groups, affecting the potential adoption and spread of 5G 
(Wilson 2023). It is important to measure and monitor these factors to understand consumer 
readiness for 5G.

Content and services: 5G is not just about speed; it also supports revolutionary services and 
content, from augmented reality to IoT applications (Qualcomm 2023). The potential of 5G goes 
beyond faster downloads and smoother streaming. It enables new use cases and applications 

10	 According to the GSMA, to be affordable, the cost of mobile data and devices should be less than 2 per 
cent of the average monthly income.

11	 For an example, see the National Strategy to Secure 5G Implementation Plan of the National 
Telecommunications and Information Administration, United States Department of Commerce, https://​
www​.ntia​.gov/​files/​ntia/​publications/​2021​-1​-12​_115445​_national​_strategy​_to​_secure​_5g​_implementation​
_plan​_and​_annexes​_a​_f​_final​.pdfhttps://​digital​-strategy​.ec​.europa​.eu/​en/​policies/​eu​-radio​-spectrum​-policy

https://www.ntia.gov/files/ntia/publications/2021-1-12_115445_national_strategy_to_secure_5g_implementation_plan_and_annexes_a_f_final.pdf
https://www.ntia.gov/files/ntia/publications/2021-1-12_115445_national_strategy_to_secure_5g_implementation_plan_and_annexes_a_f_final.pdf
https://www.ntia.gov/files/ntia/publications/2021-1-12_115445_national_strategy_to_secure_5g_implementation_plan_and_annexes_a_f_final.pdf
https://digital-strategy.ec.europa.eu/en/policies/eu-radio-spectrum-policy


12

Key enablers for 5G adoption by Asia-Pacific countries

that were not possible before, such as remote surgery, autonomous vehicles, smart cities 
and immersive entertainment. To realize this potential, a rich ecosystem of digital content 
and services is required that can drive 5G adoption by showcasing its potential benefits and 
applications. This encompasses content providers, app developers, device manufacturers, 
network operators and other stakeholders who collaborate to create innovative solutions that 
leverage the unique capabilities of 5G. In so doing, they unlock new revenue streams, enhance 
user experiences and create new business models that can transform industries and societies 
(see Sultan 2023).

Governance and stability: A comprehensive national broadband strategy is important to 
ensure equitable access to 5G services across the country. When assessing the demand for, 
and sustainability of, 5G projects, service providers may naturally begin with areas with higher 
potential returns. And while governments should focus on bridging the digital divide, especially 
in rural and underserved areas, by promoting affordable and accessible connectivity options,12 
it is not practical to deploy 5G networks unless there are demanding 5G use cases that provide 
sustainability for 5G projects, as per the 5G network toolkit. National broadband strategy should 
also focus on ideation, piloting and adoption of 5G use cases to trigger demand in economic 
verticals for 5G roll-out.

Overall, by focusing on the above enablers, countries can create an ecosystem conducive to 
5G adoption and thus facilitate economic growth, innovation and improved quality of life for 
their citizens.

12	 See, for example, the 2021 report by the Center for Strategic and International Studies, Accelerating 5G in 
the United States, https://​www​.csis​.org/​analysis/​accelerating​-5g​-united​-states

https://www.csis.org/analysis/accelerating-5g-united-states
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3	 Data sources: Specific variables used

There are two main data sources, outlined below, that have been used to provide input for 
analysis of the technical and infrastructure readiness, economic and regulatory factors, and 
socio-cultural and political factors.

1)	 The ITU DataHub (World Telecommunication/ICT Indicators database) contains 
information and statistics compiled and/or collected by the ITU ICT Data and Analytics 
Division and the Regulatory and Market Environment Division. It comprises ICT indicators 
covering multiple years for around 180 statistics and over 200 economies worldwide, 
including fixed-telephone, mobile-cellular, fixed-broadband and mobile-broadband 
services. It also contains statistics on international connectivity, quality of service (QoS), 
traffic, persons employed, ICT prices, revenue, investment and ICT access and use by 
households and individuals. Selected demographic and macroeconomic statistics are 
also included. The data are collected from the annual statistical questionnaires sent out 
by ITU-D to telecommunication ministries, regulators and national statistical offices.

2)	 Other relevant country-level data were obtained from the GSMA, the WDI and WGI, the 
E-Government Development Index and national statistical offices, as and when required.

Over 125 variables were looked at across 170 countries, including 32 countries in Asia and the 
Pacific, from 2014 to 2022 and for which data are available. To help reduce the dimensionality 
of the variables for consideration in regression analysis, cross-correlation dendrograms 
were used, which are a graphical representation that uses cross-correlation values between 
multiple variables to create a hierarchical clustering tree, helping not only to visualize and 
identify similarities, patterns and anomalies in the data, but also to select variables that have the 
best explanatory power for further statistical analysis. The variables (metric) for each of the 10 
enablers are listed in Tables 1 to 10, as are the data sources. See Appendix C for a description 
of the variables.

Technical and infrastructure readiness: infrastructure and network; spectrum and bandwidth; 
security and legislation; geographical and environmental factors

Infrastructure and network: 5G relies on robust and advanced infrastructure, including cell 
towers, base stations and data centres. The presence of a strong network indicates the readiness 
of a region to deploy and scale 5G services. The seamless integration of previous network 
generations (2G, 3G, 4G) is also crucial for a smooth transition and widespread 5G adoption.

Table 1: Variables and data sources for infrastructure and network enabler

Metric Source

Infrastructure GSMA

Network coverage GSMA

Network performance GSMA

2G population coverage ITU DataHub

3G population coverage GSMA Intelligence

4G population coverage GSMA Intelligence

5G population coverage GSMA Intelligence

Mobile download speeds Ookla Speedtest Intelligence
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Metric Source

Mobile upload speeds Ookla Speedtest Intelligence

Mobile latencies Ookla Speedtest Intelligence

Electric power consumption (kWh per capita)* International Energy Agency

Fixed broadband subscriptions (per 100 people) ITU DataHub

Secure Internet servers Netcraft

Secure Internet servers (per 1 million people) Netcraft

4G services commercially available* ITU

Note: * denotes variables later dropped in the analysis due to insufficient observations

Spectrum and bandwidth: Spectrum is the lifeblood of wireless communication. Efficient 
spectrum allocation, management and use are crucial for the successful deployment of 5G. 
The availability of various bands, especially those suitable for 5G, is an indicator of the readiness 
of a region.

Table 2: Variables and data sources for spectrum and bandwidth

Metric Source

Spectrum GSMA

Spectrum assigned in bands below 1 GHz GSMA Intelligence

Spectrum assigned in bands between 1-3 GHz GSMA Intelligence

Spectrum assigned in bands between 3-6 GHz GSMA Intelligence

Spectrum assigned in mmWave bands GSMA Intelligence

Amount of spectrum licensed for IMT systems, in 
MHz

ITU

Amount of spectrum offered for IMT systems, in 
MHz

ITU

Digital dividend spectrum reallocated ITU

IMT (3G/4G) spectrum assigned** ITU

Information on spectrum publicly available ITU

International bandwidth usage ITU DataHub

Lit/equipped international bandwidth capacity ITU DataHub

National Table of Frequency Allocations ITU

Spectrum licences, technology-neutral ITU

Spectrum or licence fees subject to VAT ITU

Note: ** Overlaps with the first three spectrum measures- below 1 GHz, 1-3 GHz and 3-8 GHz

Table 1: Variables and data sources for infrastructure and network enabler (continued) 
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Security and legislation: As 5G networks support critical applications, ensuring their security is 
paramount. Robust cybersecurity legislation and measures are essential to protect the networks 
from threats. Additionally, clear legislation can provide a framework for 5G deployment and 
operations.

Table 3: Variables and data sources for security and legislation

Metric Source

Cybersecurity index ITU

Cybersecurity legislation/regulations exist ITU

ICT consumer protection legislation ITU

Geographical and environmental factors: Geographical factors can influence 5G deployment 
strategies. For instance, densely populated urban areas might benefit from 5G high capacity, 
while challenging terrains might require specific infrastructure solutions.

Table 4: Variables and data sources for geographical and environmental factors

Metric Source

Access to electricity (% of population) International Energy Agency, Interna-
tional Renewable Energy Agency, United 
Nations Statistics Division, World Bank, 
World Health Organization

Land area (sq. km) FAO

Population total United Nations

Surface area (sq. km) FAO

Population density (people per sq. km of land area) FAO, WDI

Economic and regulatory factors: affordability and costs; economic and development 
indicators; regulatory and policy considerations

Affordability and costs: For widespread 5G adoption, services and devices must be affordable 
for the general public. This enabler gauges the economic feasibility of 5G for consumers, 
considering factors such as handset costs, data pricing and other related expenses. A region 
where ICT services are affordable is more likely to see quicker 5G uptake.
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Table 5: Variables and data sources for affordability and costs

Metric Source

Affordability GSMA

Mobile data affordability GSMA

Handset affordability GSMA

Taxation GSMA

Affordability of entry basket (1 GB) Tarifica

Affordability of higher basket (5 GB) Tarifica

Affordability of entry basket (1 GB) for poorest 40% Tarifica

Affordability of higher basket (5 GB) for poorest 
40%

Tarifica

Device affordability Tarifica

Device affordability for poorest 40% Tarifica

Cost of taxes on mobile data GSMA Intelligence

Cost of taxes on handsets GSMA Intelligence

Cost of sector-specific taxes on mobile data GSMA Intelligence

Mobile data and voice high-consumption basket ITU

Mobile data and voice low-consumption basket ITU

Device pricing* Alliance for Affordable Internet

Economic and development indicators: The overall economic health and developmental stage 
of a region can influence 5G deployment. Developed regions with strong economic indicators 
may have the resources and incentives to invest in and adopt 5G faster.

Table 6: Variables and data sources for economic and development factors

Metric Source

GNI per capita (USD) WDI

GDP per capita (constant 2015 USD) WDI

GDP per capita PPP (constant 2017 international 
USD)

WDI

GNI per capita (constant 2015 USD) WDI

GNI per capita PPP (constant 2017 international USD) WDI

Gini index WDI

High-technology exports (% of manufactured 
exports)

UN
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Metric Source

Human capital index (scale 0-1) WDI

ICT goods exports (% of total goods exports) United Nations Conference on Trade 
and Development

ICT goods imports (% total goods imports) United Nations Conference on Trade 
and Development

ICT service exports (% of service exports balance of 
payments (Bop)

International Monetary Fund

ICT service exports (BoP current USD) International Monetary Fund

Inflation consumer prices (annual %) International Monetary Fund

Investment in ICT with private participation  
(current USD)

WDI

Public private partnerships investment in ICT  
(current USD)

WDI

Real effective exchange rate index (2010 = 100) WDI

Real interest rate (%) IMF

Tax revenue (% of GDP) IMF

Time required to start a business (days) WDI

Trade (% of GDP) WDI

Trade in services (% of GDP) International Monetary Fund 

Logistics performance index: Overall (1=low to 
5=high)

WDI

Medium- and high-tech manufacturing value added  
(% manufacturing value added)

United Nations Industrial Development 
Organization

Regulatory and policy considerations: Regulatory support is crucial for 5G. Policies that 
encourage investment in 5G infrastructure, ensure fair competition and set clear guidelines 
can accelerate 5G deployment and adoption.

Table 7: Variables and data sources for regulatory and policy considerations

Metric Source

E-government score United Nations

Regulatory quality: estimate WGI

Broadband services are part of universal service/access scheme ITU

Cloud computing policies ITU

Counterfeit policies for the ICT sector ITU

Table 6: Variables and data sources for economic and development factors (continued) 
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Metric Source

Foreign ICT service providers treated differently in terms of taxation ITU

National broadband plan exists ITU

National development strategy, digital agenda or digital stimulus 
strategy, including broadband

ITU

National strategy policy or initiative focusing on emerging  
technologies

ITU

Restriction of foreign participation or ownership in the ICT sector ITU

QoS regulatory framework- Services subject to QoS monitoring ITU

Socio-cultural and political factors: Consumer readiness and mobile ownership; content and 
services; governance and stability

Consumer readiness and mobile ownership: The readiness and eagerness of consumers to 
adopt new technologies play a vital role in the success of 5G. Factors such as mobile ownership, 
literacy and basic skills reflect the population’s capability and willingness to embrace 5G services.

Table 8: Variables and data sources for consumer readiness and mobile ownership

Metric Source

Consumer readiness GSMA

Mobile ownership GSMA

Basic skills GSMA

Literacy United Nations and UNESCO

School life expectancy United Nations

Gender gap in mobile ownership GSMA Intelligence, Gallup World Poll

Gender gap in mobile Internet GSMA Intelligence, Gallup World Poll, 
DataReportal

Mobile-cellular subscriptions (per 100 people) ITU DataHub

Households with Internet access at home* ITU DataHub

Individuals using the Internet (% of population) ITU DataHub

Mobile-cellular subscriptions ITU DataHub

Content and services: 5G is not just about speed; it is also about the revolutionary services 
and content it supports, from augmented reality to IoT applications. A rich ecosystem of digital 
content and services can drive 5G adoption by showcasing its potential benefits and applications.

Table 7: Variables and data sources for regulatory and policy considerations 
(continued) 
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Table 9: Variables and data sources for content and services

Metric Source

Content and services GSMA

Top-level domains per person ZookNIC

Mobile social media penetration DataReportal

Locally developed apps per person Appfigures

Digital language support Derivation

Language accessibility of top ranked apps Appfigures, Ethnologue, GSMA Intelli-
gence

Governance and stability: The overall governance quality, political stability and transparency 
can influence the trust of investors and stakeholders in 5G projects. Stable regions with good 
governance are more likely to attract the investments needed for 5G deployment.

Table 10: Variables and data sources for governance and stability

Metric Source

Gender equality GSMA

Local relevance GSMA

CPIA building human resources rating (1=low to 6=high) WDI

CPIA business regulatory environment rating (1=low to 6=high) WDI

CPIA property rights and rule-based governance rating (1=low to 6=high) WDI

CPIA trade rating (1=low to 6=high) WDI

CPIA transparency accountability and corruption in the public sector rating  
(1=low to 6=high)

WDI

Consumer price index (2010 = 100) WDI

Government effectiveness: estimate WDI

Political stability and absence of violence/terrorism: estimate WGI

Rule of law: estimate WGI

Strength of legal rights index (0=weak to 12=strong) WDI
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4	 Statistical and econometric analysis

The variable correlations for each enabler to 5G population coverage in 2022 are set out in 
Tables 11 to 20 below. In these tables, ‘ALL’ refers to the 170 Member States for which data 
is available and ‘ITU32’ refers to the 32 ITU Member States in the Asia and the Pacific region. 
The correlations presented are for 2022, 2017 and 2014. Correlations are not presented for 
categorical (non-numeric) variables.

Each table is followed, where required, by a cross-correlation dendrogram (Figures 5 to 9) 
providing a data visualization that combines cross-correlation and hierarchical clustering to 
reveal relationships and similarities among multiple variables. The cross-correlation dendrogram 
calculates cross-correlation values between pairs of variables to quantify their similarity and 
constructs a hierarchical tree structure called a dendrogram. In this dendrogram, signals with 
high cross-correlation values are grouped together early in the hierarchy, indicating strong 
similarities, while those with low cross-correlation values are grouped later or in separate 
branches, indicating weaker similarities. Cross-correlation dendrograms are employed here 
to recognize patterns and similarity of variables, thereby allowing the selection of the most 
important variables for regression analysis. See Appendix A for a detailed description of cross-
correlation dendrograms.

Technical and infrastructure readiness: infrastructure and network; spectrum and bandwidth; 
security and legislation; geographical and environmental factors

Table 11: Variable correlations for infrastructure and network

Infrastructure and network 2022  
ALL

2022  
ITU32

2017  
ALL

2017  
ITU32

2014  
ALL

2014  
ITU32

Cluster index 0.73 0.76 0.70 0.77 0.73 0.79

Infrastructure 0.82 0.87 0.68 0.77 0.81 0.88

Network coverage 0.64 0.69 0.61 0.63 0.79 0.85

Network performance 0.80 0.75 0.63 0.67 0.70 0.73

2G population coverage 0.29 0.41 0.36 0.52 0.40 0.49

3G population coverage 0.38 0.46 0.45 0.43 0.59 0.64

4G population coverage 0.43 0.39 0.64 0.63 0.84 0.90

5G population coverage 1.00 1.00

Mobile download speeds 0.88 0.86 0.69 0.73 0.71 0.68

Mobile upload speeds 0.73 0.62 0.65 0.70 0.67 0.69

Mobile latencies 0.32 0.26 0.42 0.36 0.64 0.67

Fixed-broadband subscriptions  
(per 100 people)

0.75 0.83

Secure Internet servers 0.29 0.58 0.25 0.57

Secure Internet servers  
(per 1 million people)

0.59 0.45 0.61 0.58
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Infrastructure and network 2022  
ALL

2022  
ITU32

2017  
ALL

2017  
ITU32

2014  
ALL

2014  
ITU32

Population coverage by mobile 
network technology (at least 2G)

0.26 0.32 0.31 0.45

Population coverage by mobile 
network technology (at least 3G)

0.33 0.33 0.44 0.44

Population coverage by mobile 
network technology (at least 5G)

0.89 0.49

Population coverage by mobile 
network technology (at least LTE/
WiMAX)

0.41 0.33 0.63 0.66

The cross-correlation dendrogram in Figure 5 shows three distinct clusters indicating variable 
selection for further analysis in the panel data regression.

Figure 5: Cross-correlation dendrogram, infrastructure and network

Source: ITU

Table 11: Variable correlations for infrastructure and network (continued) 
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Table 12: Variable correlations for spectrum and bandwidth

Spectrum and bandwidth 2022  
ALL 

2022  
ITU32

2017  
ALL 

2017  
ITU32

2014  
ALL 

2014  
ITU32

Spectrum 0.71 0.74 0.56 0.65 0.56 0.71

Spectrum assigned in bands  
below 1 GHz

0.57 0.48 0.43 0.48 0.45 0.53

Spectrum assigned in bands  
between 1-3 GHz

0.61 0.67 0.58 0.68 0.55 0.67

Spectrum assigned in bands  
between 3-6 GHz

0.75 0.72

Spectrum assigned in mmWave bands 0.40 0.60

Amount of spectrum licensed for IMT 
systems, in MHz

0.37 –0.48

Amount of spectrum offered for IMT 
systems, in MHz

0.03 –0.32

Digital dividend spectrum reallocated

IMT (3G/4G) spectrum assigned

Information on spectrum publicly  
available

International bandwidth usage 0.24 0.25 0.26 0.38 0.27 0.66

Lit/equipped international bandwidth 
capacity

0.31 0.42 0.36 0.47 0.45 0.58

National Table of Frequency Allocations

Spectrum licences, technology-neutral

Spectrum or licence fees subject to VAT

Figure 6 contains a partial cross-correlation dendrogram for variables that capture spectrum 
and bandwidth.
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Figure 6: Cross-correlation dendrogram, spectrum and bandwidth

Source: ITU

Table 13: Variable correlations for security and legislation

Security and legislation 2022  
ALL 

2022 
ITU32

2017  
ALL 

2017  
ITU32

2014  
ALL 

2014  
ITU32

Cybersecurity index 0.62 0.57 0.62 0.69 0.55 0.62

Cybersecurity legislation/regulation exist

ICT consumer protection legislation

Table 14: Variable correlations for geographical and environmental factors

Geographical and environmental 
factors

2022  
ALL

2022  
ITU32

2017  
ALL

2017  
ITU32

2014  
ALL

2014  
ITU32

Access to electricity (% of population) 0.42 0.36 0.44 0.46

Land area (sq. km) 0.07 0.30 0.07 0.30

Population, total 0.03 0.07 0.04 0.08 0.04 0.08

Surface area (sq. km) 0.07 0.30 0.07 0.30

Population density (people per sq. km of 
land area)

0.24 0.31 0.24 0.31
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Economic and regulatory factors: affordability and costs; economic and development 
indicators; regulatory and policy considerations

Table 15: Variable correlations for affordability and costs

Affordability and costs 2022  
ALL

2022  
ITU32

2017  
ALL

2017  
ITU32

2014  
ALL

2014  
ITU32

Affordability 0.69 0.61 0.66 0.66 0.68 0.63

Mobile data affordability 0.62 0.47 0.60 0.49 0.65 0.44

Handset affordability 0.68 0.48 0.63 0.61 0.63 0.64

Taxation 0.28 0.40 0.28 0.37 0.25 0.40

Affordability of entry basket (1GB) 0.56 0.36 0.55 0.41 0.60 0.38

Affordability of higher basket (5GB) 0.62 0.55 0.61 0.55 0.65 0.48

Affordability of entry basket (1GB) for 
poorest 40%

0.59 0.37 0.57 0.42 0.63 0.39

Affordability of higher basket (5GB) for 
poorest 40%

0.65 0.56 0.63 0.55 0.67 0.47

Device affordability 0.65 0.47 0.61 0.62 0.61 0.64

Device affordability for poorest 40% 0.70 0.49 0.65 0.61 0.65 0.63

Cost of taxes on mobile data 0.09 0.35 0.04 0.28 0.03 0.30

Cost of taxes on handsets 0.23 0.30 0.28 0.37 0.23 0.23

Cost of sector-specific taxes on mobile 
data

0.31 0.33 0.29 0.26 0.27 0.32

Mobile data and voice high-consumption 
basket

–0.37 –0.37

Mobile data and voice low-consumption 
basket

–0.39 –0.39

The cross-correlation dendrogram in Figure 7 shows three distinct clusters indicating variable 
selection for further analysis.
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Figure 7: Cross-correlation dendrogram, affordability and costs

Source: ITU

Table 16: Variable correlations for economic and development indicators

Economic and development indicators 2022  
ALL

2022  
ITU32

2017  
ALL

2017  
ITU32

2014  
ALL

2014  
ITU32

GNI per capita (USD) 0.71 0.71 0.71 0.71 0.65 0.65

GDP per capita (constant 2015 USD) 0.72 0.69 0.71 0.69 0.70 0.68

GDP per capita PPP (constant 2017  
international USD)

0.76 0.61 0.76 0.61 0.74 0.60

GNI per capita (constant 2015 USD) 0.78 0.77 0.75 0.73 0.73 0.70

GNI per capita PPP (constant 2017  
international USD)

0.83 0.82 0.79 0.61 0.79 0.58
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Economic and development indicators 2022  
ALL

2022  
ITU32

2017  
ALL

2017  
ITU32

2014  
ALL

2014  
ITU32

Gini index –0.40 0.27 –0.38 0.07

High-tech exports (% of manufactured 
exports)

0.39 0.45 0.37 0.52

Human capital index (scale 0-1) 0.75 0.81

ICT goods exports (% of total goods 
exports)

0.37 0.47 0.36 0.53

ICT goods imports (% total goods 
imports)

0.40 0.53 0.37 0.52

ICT service exports (% of service exports 
BoP)

0.15 –0.30 0.13 –0.14 0.02 –0.26

ICT service exports (BoP current USD) 0.26 –0.01 0.35 0.06 0.34 0.00

Inflation consumer prices (annual %) –0.18 –0.31 –0.17 –0.42 –0.29 –0.30

Investment in ICT with private  
participation (current USD)

0.10 –0.13

Public-private partnership investment in 
ICT (current USD)

–0.79 –1.00

Real effective exchange rate index  
(2010 = 100)

–0.13 –0.26 –0.04 –0.16 –0.05 –0.06

Real interest rate (%) –0.12 0.26 –0.14 –0.48 –0.20 –0.41

Tax revenue (% of GDP) 0.23 0.10 0.21 –0.06

Time required to start a business (days) –0.21 –0.21 –0.26 –0.35

Trade (% of GDP) 0.46 0.28 0.39 0.16 0.37 0.17

Trade in services (% of GDP) 0.27 0.19 0.28 0.15 0.26 0.14

Logistics performance index: Overall  
(1=low to 5=high)

0.82 0.78 0.78 0.80

Medium- and high-tech manufacturing 
value added (% manufacturing value 
added)

0.65 0.66 0.64 0.66

Table 16: Variable correlations for economic and development indicators (continued) 
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Table 17: Variable correlations for regulatory and policy considerations

Regulatory and policy  
considerations

2022  
ALL Cs

2022  
ITU32

2017  
ALL Cs

2017  
ITU32

2014  
ALL Cs

2014  
ITU32

E-government score 0.65 0.75 0.66 0.69 0.65 0.74

Regulatory quality: estimate 0.72 0.70 0.71 0.69

Socio-cultural and political factors: consumer readiness and mobile ownership; content and 
services; governance and stability

Table 18: Variable correlations for consumer readiness and mobile ownership

Consumer readiness and mobile 
ownership

2022  
ALL

2022  
ITU32

2017  
ALL

2017  
ITU32

2014  
ALL

2014  
ITU32

Consumer readiness 0.56 0.58 0.58 0.66 0.54 0.59

Mobile ownership 0.69 0.70 0.68 0.71 0.66 0.70

Basic skills 0.58 0.61 0.57 0.61 0.56 0.58

Literacy 0.44 0.42 0.45 0.45 0.45 0.47

School life expectancy 0.63 0.65 0.62 0.64 0.60 0.58

Gender gap in mobile ownership 0.35 0.35 0.38 0.49 0.30 0.36

Gender gap in mobile Internet 0.35 0.34 0.43 0.55 0.37 0.36

Households with Internet access at home 0.49 0.69 0.71 0.79

Individuals using the Internet  
(% of population)

0.68 0.67 0.73 0.77

Mobile-cellular subscriptions 0.07 0.12 0.08 0.13

The cross-correlation dendrogram in Figure 8 shows three distinct clusters indicating variable 
selection for further analysis.
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Figure 8: Cross-correlation dendrogram, consumer readiness and mobile ownership

Source: ITU

Table 19: Variable correlations for content and services

Content and services 2022 
ALL

2022  
ITU32

2017  
ALL

2017  
ITU32

2014  
ALL

2014  
ITU32

Content and services 0.70 0.70 0.69 0.75 0.68 0.72

top-level domains per person 0.61 0.45 0.61 0.46 0.61 0.48

Mobile social media penetration 0.64 0.64 0.55 0.64 0.59 0.55

Locally developed apps per person 0.63 0.47 0.67 0.61 0.68 0.61

Digital language support 0.39 0.49 0.40 0.53 0.40 0.53

Language accessibility of top ranked apps 0.42 0.50 0.44 0.53 0.45 0.58

Figure 9 contains the cross-correlation dendrogram for content and services.
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Figure 9: Cross-correlation dendrogram, content and services

Source: ITU

Table 20: Variable correlations for governance and stability

Governance and stability 2022  
ALL

2022  
ITU32

2017  
ALL

2017  
ITU32

2014  
ALL

2014  
ITU32

Gender equality 0.36 0.35 0.42 0.53 0.37 0.40

Local relevance 0.65 0.69 0.65 0.72 0.66 0.71

CPIA building human resources rating  
(1=low to 6=high)

0.22 0.35 0.24 0.45

CPIA business regulatory environment 
rating (1=low to 6=high)

0.15 0.30 0.14 0.32

CPIA property rights and rule-based 
governance rating (1=low to 6=high)

0.11 0.15 0.05 0.12
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Governance and stability 2022  
ALL

2022  
ITU32

2017  
ALL

2017  
ITU32

2014  
ALL

2014  
ITU32

CPIA trade rating (1=low to 6=high) 0.03 0.11 –0.03 0.08

CPIA transparency accountability and 
corruption in the public sector rating  
(1=low to 6=high)

0.08 0.13 –0.04 –0.06

Consumer price index (2010 = 100) –0.11 –0.55 –0.11 –0.30 –0.30 –0.27

Government effectiveness: estimate 0.72 0.67 0.73 0.71

Political stability and absence of 
violence/ terrorism: estimate

0.45 0.25 0.48 0.23

Rule of law: estimate 0.70 0.57 0.71 0.63

Strength of legal rights index  
(0=weak to 12=strong)

–0.01 –0.11 0.08 0.03

4.1	 Regression analysis

The results of the panel data fixed-effects regression, unless specified, are indicated in Figures 
10 to 17 and Tables 21 to 36, with ordinary least squares (OLS) being used due to data limitation.

The panel data fixed-effects model was applied with 5G population coverage as the main 
dependent variable. Since there are only about two years of data for 5G population coverage 
(2021 and 2020), the model as can be specified as:

where d1t and d2t are time dummies (indicator variables for 2021 and 2022, respectively); xit 
represents the explanatory variables capturing the 5G enablers, ai the country-specific fixed 
effect (time-invariant characteristic or unobserved heterogeneity), and eit the idiosyncratic 
error term. The main reason for using a panel data fixed-effects estimator is to correct for 
endogeneity caused by unobserved time-constant effects (xit, ai) = 0. See Appendix B for a 
detailed description of the panel data fixed-effect regression.

Table 20: Variable correlations for governance and stability (continued) 
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Technical and infrastructure readiness

Infrastructure and network: Infrastructure index, network coverage, network performance, 
latencies and upload/download speeds

Figure 10: Scatter plot of 5G population coverage and infrastructure index

Source: ITU

Table 21: Panel data fixed-effects regression for infrastructure

Infrastructure Coefficient P-value Coefficient P-value

ALL 2.2262 0.000 ITU32 1.1129 0.010

Panel data fixed-effects regression, controlling for individual country characteristics, confirms 
that infrastructure is important as a 5G enabler both globally and in the Asia and the Pacific 
region. 

Table 22: Panel data fixed-effects regression for network coverage/performance

ALL Coefficient P-value ITU32 Coefficient P-value

network coverage 1.6159 0.008 network coverage .83405 0.070

network  
performance

.37366 0.043 network  
performance

.37366 0.043

However, when looking at network coverage (which is highly correlated to 4G population 
coverage and latency) and network performance (which is highly correlated to upload and 
download average speeds) in the same regression model, both are found to be important 
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enablers for 5G globally, but network coverage, while positively related, is not statistically 
significant for the region. This may be because of the smaller sample size (only two years of 
observation for 32 countries). A follow-up analysis with additional years, e.g. 2023 data, should 
improve statistical significance.

Table 23: Panel data fixed-effects regression for population coverage, latencies and 
upload/download speeds

ALL Coefficient P-value ITU32 Coefficient P-value

pop coverage4G .07345 0.050 pop coverage4G .08647 0.329

mobile latencies .03511 0.210 mobile latencies .01445 0.317

mobile upload 
speeds

.18577 0.255 mobile upload 
speeds

.08440 0.577

mobile down-
load speeds

.48257 0.006 mobile download 
speeds

.44032 0.058

Lastly, the panel data regressions in Table 23 show the importance of mobile download speeds 
and 4G population coverage as 5G enablers globally, but mobile latency and upload speeds, 
although positive, do not seem to be as important. Interestingly, for the region, 4G population 
coverage is not so important as a 5G enabler.

Spectrum and bandwidth: Spectrum index

Figure 11: Scatter plot of 5G population coverage and spectrum

Source: ITU
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Table 24: Panel data fixed-effects regression for spectrum

Spectrum Coefficient P-value Coefficient P-value

ALL 0.98645 0.001 ITU32 0.62399 0.024

As expected, spectrum and bandwidth exhibit a significant relationship with 5G adoption 
globally and in the region.

Table 25: Panel data fixed-effects regression for spectrum assigned

ALL Coefficient P-value ITU32 Coefficient P-value

spectrum assigned 
in bands below 
1GHz

.59 0.020 spectrum assigned 
in bands below 
1GHz

.61 0.016

spectrum assigned 
in bands between 
1 – 3 GHz

–.10 0.621 spectrum assigned 
in bands between 
13

.032 0.401

spectrum assigned 
in bands between 
3 – 6 GHz

.29 0.029 spectrum assigned 
in bands between 
36

.18 0.303

spectrum assigned 
in mmWave bands

–.086 0.524 spectrum assigned 
in mmWave bands

–.103 0.382

Note: Most countries have chosen the C-band and FDD bands for the mainstream 5G spectrum. The mmWave 
is usually reserved for hotspot areas.

Taking a closer look, the amount of spectrum in bands below 1 GHz assigned to mobile network 
operators is positively related to 5G population coverage, while the empirical evidence on higher 
frequency bands is mixed at best. In fact, 5G spectrum auctions have attracted much attention 
from operators and this will greatly affect the success of 5G. Sufficient spectrum resources are 
the basis for successful 5G network construction and commercial use. The prerequisite for 
operators to put 5G into commercial use is to allocate sufficient low-, intermediate- and high-
frequency spectrum.13

Security and legislation: Cybersecurity index

(Note: Simple regression analysis applied here as 2022 data unavailable)

13	 See, for example, Miller et al. (2022) and GSMA https://​www​.gsma​.com/​spectrum/​5g​-spectrum​-guide/​

https://www.gsma.com/spectrum/5g-spectrum-guide/
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Figure 12: Scatter plot of 5G population coverage and cybersecurity

Source: ITU

Table 26: Ordinary least squares regression for cybersecurity index

ALL Coefficient P-value ITU32 Coefficient P-value

cybersecurity index .52016 0.000 cybersecurity index .49827 0.003

Arguably, cybersecurity is positively correlated with 5G adoption.

Geographical and environmental factors: Access to electricity (% of population), population 
total, population density (people per sq. km of land area)

(Note: 4G population coverage is used as a dependent variable in the absence of 2022 data for regressors)

Table 27: Ordinary least squares regression for access to electricity, total population 
and population density

ALL Coeffi-
cient

Standard  
error

P-value ITU32 Coeffi-
cient

Standard  
error

P-value

access to 
electricity of 
population

2.81 .3042143 0.000 access to 
electricity of 
population

2.7 .418065 0.000

population total 1.1e-06 5.04e-07 0.030 population total 8.2e-07 3.79e-07 0.037

population 
density people 
per sqkm of

.11 .0347568 0.002 population 
density people 
per sqkm of

.09 .0356331 0.016
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Access to electricity, total population and population density are all important in shaping the 4G 
landscape and supposedly in promoting 5G technology adoption. Arguably, access to electricity 
is a foundational enabler, as electricity is essential for the widespread adoption of technology. A 
well-connected and properly electrified population is better positioned to embrace the benefits 
of 5G connectivity and its transformative applications. Additionally, the size and density of the 
population may play a pivotal role in determining the feasibility and potential reach of 4G as well 
as 5G networks. As more individuals are integrated into the digital ecosystem, opportunities for 
innovation and collaboration are heightened, fostering economic growth and societal progress. 
These factors, collectively, contribute to an environment conducive to unlocking the full potential 
of mobile technology and enabling a more connected and inclusive future.

Economic and regulatory factors

Affordability and costs: Affordability index, affordability of 5G, handset and device affordability

Figure 13: Scatter plot of 5G population coverage and affordability

Source: ITU

Table 28: Panel data fixed-effects regression for affordability

Affordability Coefficient P-value Coefficient P-value

ALL .71667 0.005 ITU32 .21182 0.293

While affordability typically stands out as a crucial factor in enabling the adoption of 5G 
technology, it is interesting to note that, although positively related, it is statistically insignificant 
for the region. Again, this could be due to the smaller number of observations and follow-up 
analysis with data from additional years (e.g. 2023 and beyond) should improve statistical 
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significance. It is worth mentioning that the dependent variable is 5G coverage, not adoption, 
and affordability is arguably more likely to impact adoption. Furthermore, the affordability 
measures here are based on MCI data, which are almost entirely for 3G and 4G. They may serve 
as a good proxy but should be interpreted with caution as they are not based primarily on 5G.14

When looking at data affordability, however, it is also clear that affordability of higher 5Gb is 
an important enabler for 5G globally but is not statistically significant for countries in the Asia 
and the Pacific region. This is the case even when considering affordability for the poorest 40 
per cent. 

Table 29: Panel data fixed-effects regression for affordability of 5G

ALL Coefficient P-value ITU32 Coeffi-
cient

P-value

affordability 5 Gb .290 0.033 affordability 5 Gb .485 0.098

affordability 1 Gb .061 0.695 affordability 1 Gb –.226 0.399

affordability 5 Gb for 
poorest 40 per cent

.313 0.038 affordability 5 Gb 
for poorest 40 per 
cent

.486 0.097

affordability1 Gb for 
poorest 40 per cent

.060 0.704 affordability 1 Gb 
for poorest 40 per 
cent

–.226 0.399

Similar results are found when considering handset and device affordability (Table 30). Although 
handset affordability is generally important globally as a 5G enabler, it is not statistically 
significant for the region, even for the poorest 40 per cent.15 

Table 30: Regression for handset and device affordability

ALL Coefficient P-value ITU32 Coefficient P-value

handset affordability 2.976 0.001 handset affordability 2.330 0.081

device affordability –2.612 0.001 device affordability –2.235 0.069

Economic and development indicators: GDP per capita (constant 2015 USD), high-technology 
exports (% of manufactured exports), ICT goods/services exports/imports

(Note: Regression analysis used because 2022 data are unavailable)

14	 The World Bank has an affordability threshold for broadband of 5% of average monthly income, while the 
GSMA sets the threshold at 2%, like ITU (see ITU, Achieving universal and meaningful digital connectivity 
in the decade of action. Aspirational targets for 2030, at https://​www​.itu​.int/​itu​-d/​meetings/​statistics/​wp​
-content/​uploads/​sites/​8/​2022/​04/​Universal​Meaningful​DigitalCon​nectivityTargets2030​.pdf) 

15	 Coefficients not reported here.

https://www.itu.int/itu-d/meetings/statistics/wp-content/uploads/sites/8/2022/04/UniversalMeaningfulDigitalConnectivityTargets2030.pdf
https://www.itu.int/itu-d/meetings/statistics/wp-content/uploads/sites/8/2022/04/UniversalMeaningfulDigitalConnectivityTargets2030.pdf
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Figure 14: Scatter plot of 5G population coverage and real income per capita

Source: ITU

Table 31: Ordinary least squares regression for GDP per capita and high-tech exports

94 countries Coefficient P-value ITU15 Coefficient P-value

GDP per capita real .001 0.000 GDP per capita real .001 0.001

high technology 
exports of  
manufacturing

.68 0.010 high technology 
exports of manufac-
turing

.54 0.212

Income per capita and international trade (not shown here) emerge as crucial factors influencing 
the 5G landscape. High-technology exports are a significant potential enabler but not, 
interestingly, in the region. While this might initially seem counter-intuitive, it suggests the 
need to integrate plans and strategies for industry digital development and the use of 5G to 
promote industry digitalization.

Table 32: Ordinary least squares regression for ICT exports/imports

115 countries Coefficient P-value ITU20 Coefficient P-value

GDP per capita real .001 0.000 GDP per capita 
real

.001 0.039

ICT goods exports 
of total goods 
exports

1.386 0.003 ICT goods exports 
of total goods 
exports

1.35 0.108
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115 countries Coefficient P-value ITU20 Coefficient P-value

ICT goods imports 
total goods imports

–.40 0.582 ICT goods imports 
total goods 
imports

–.70 0.725

ICT service exports 
of service export

–.11 0.510 ICT service 
exports of service 
export

–.43 0.290

Regression results suggest that ICT goods exports is a major enabler for 5G, but countries in 
the region seem not yet to have exploited this fully. Interestingly, neither imports of ICT goods 
nor export of ICT services is related to 5G usage. Although other macroeconomic variables, 
such as the real effective exchange rate, interest rates, inflation and the Gini coefficient, seem to 
have little impact on 5G usage, there is some suggestion (not shown here) that trade in services 
might promote 5G adoption in countries in the region.

Regulatory and policy considerations: E-government score, regulatory quality (estimate)

Figure 15: Scatter plot of 5G population coverage and e-governance

Source: ITU

Note: Regression analysis used.

Table 32: Ordinary least squares regression for ICT exports/imports (continued) 
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Table 33: Ordinary least squares regression for e-government score and regulatory 
quality

ALL Coefficient P-value ITU32 Coefficient P-value

e-government 
score

.249 0.049 e-government score .721 0.013

regulatory quality 
estimate

17.42 0.000 regulatory quality 
estimate

8.85 0.139

The importance of e-government and regulatory quality cannot be overstated in the context 
of 5G technology adoption. Although panel data fixed-effects regression does not show any 
significant relationship between e-governance and 5G adoption, regression analysis indicates a 
positive relationship, including regulatory quality, that is not as strong statistically for the region.

Socio-cultural and political factors

Consumer readiness and mobile ownership: Consumer readiness index, mobile ownership, 
mobile-cellular subscriptions (per 100 people)

Figure 16: Scatter plot of 5G population coverage and consumer readiness index

Source: ITU
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Table 34: Panel data fixed-effects regression for consumer readiness and mobile 
ownership

ALL Coefficient P-value ITU32 Coefficient P-value

consumer readi-
ness

.31250 0.162 consumer readiness –.01478 0.949

mobile ownership 2.7902 0.000 mobile ownership 2.1328 0.001

In the above regressions, although the GSMA consumer readiness index is not statistically 
significant in explaining 5G usage globally and in the region, mobile ownership is a highly 
significant 5G enabler. Other consumer characteristics, such as basic skills, literacy, school life 
expectancy, mobile-cellular subscriptions per 100 people, percentage of individuals using the 
Internet and mobile-cellular subscriptions were correlated with 4G and 5G population coverage. 
Consumer readiness and mobile ownership dynamics should play a pivotal role as enablers 
for the widespread adoption and success of 5G technology. General consumer engagement 
and mobile ownership drive demand for the advanced services and experiences that 5G offers.

Content and services: Content and services index and top-level domains (TLDs) per person

Figure 17: Scatter plot of 5G population coverage and content and services index

Source: ITU
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Table 35: Panel data fixed-effects regression for content/services and top-level 
domains (TLDs)

ALL Coefficient P-value ITU32 Coefficient P-value

content and 
services

–1.73 0.023 content and 
services

–2.22 0.004

top level domains 
(TLDs) per person

1.57 0.082 top level domains 
(TLDs) per person

.67 0.264

Contrary to expectations, content and services, which encompass the availability of secure online 
content and services tailored to the local population, such as mobile social media penetration, 
intensity of locally developed apps, digital language support and language accessibility of 
top-ranked apps, appear to have a negative impact on 5G adoption. Only access to TLDs per 
person is positively related, but not statistically significant, to 5G population coverage. Despite 
the intuitive notion that accessible and relevant digital content should fuel 5G adoption, it seems 
that other underlying factors are more influential.

Governance and stability: Gender equality, local relevance, government effectiveness: estimate, 
rule of law: estimate, strength of legal rights index (0=weak to 12=strong)

(Note: 4G population coverage is used as a dependent variable because the 2022 data for 
regressors are missing.) 

Table 36: Ordinary least squares regression for gender equality, government 
effectiveness and rule of law

ALL Coefficient P-value ITU32 Coefficient P-value

gender equality .56 0.000 gender equality .53 0.042

government effec-
tiveness estimate

7.07 0.482 government effec-
tiveness estimate

–2.00 0.872

rule of law esti-
mate

–14.98 0.266 rule of law estimate 67.97 0.005

Interestingly, gender equality plays a critical role in the context of 4G/5G adoption.
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Figure 18: Scatter plot of 5G population coverage and gender equality

Source: ITU

Figure 19: Scatter plot of 5G population coverage and government effectiveness 

Source: ITU
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Figure 20: Scatter plot of 5G population coverage and rule of law

Source: ITU

4.2	 Summary of results and robustness check

Technical and infrastructure readiness

Infrastructure and network: The panel data fixed-effects regression analysis, which takes 
account of individual country characteristics, affirms that infrastructure plays a significant 
role as a 5G enabler, both at the global level and within the region. Robust infrastructure is 
crucial for supporting the roll-out and functionality of 5G networks. While network coverage 
and performance are vital enablers for 5G adoption on a global scale, the analysis is more 
nuanced for the region. Network coverage, highly correlated with 4G population coverage 
and latency, shows a positive relationship but lacks statistical significance for the region owing 
to the limited sample size. Expanding the data set to include more recent years, such as 2023, 
may enhance the statistical significance of these factors. Another explanation may be that most 
5G deployments to date are non-stand-alone, which does not enable the low latency that is 
available on stand-alone 5G. This may also help explain why few enterprise services have been 
developed that leverage the low latency features.

Spectrum and bandwidth: The panel data regressions emphasize the importance of mobile 
download speeds and 4G population coverage as critical 5G enablers on a global level. 
However, mobile latency and upload speeds, while positively related, do not appear to carry 
the same level of importance. Interestingly, for the region, 4G population coverage is not as 
pivotal as a 5G enabler.
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Security and legislation: Cybersecurity is fundamental in the 5G landscape. With the proliferation 
of connected devices and data-exchange possibilities, it is paramount to safeguard sensitive 
information and critical infrastructure. Robust cybersecurity measures protect personal privacy 
and shield businesses, governments and essential services from potential threats and breaches. 
They lay a secure foundation for 5G, fostering trust, enabling innovation, and ensuring a safer 
and more interconnected future.

Geographical and environmental factors: Access to electricity is important as it allows for a 
well-connected population to embrace 5G’s benefits. Population size and density influence the 
feasibility and reach of 5G networks. As more individuals join the digital ecosystem, opportunities 
for innovation and economic growth increase, fostering a connected and inclusive future.

Economic and regulatory factors

Affordability and costs: Although affordability typically plays a significant role in enabling the 
adoption of 5G technology on a global scale, regression analysis suggests that, while positively 
related, affordability is statistically insignificant for the region. This may be due to the limited 
number of observations; further analysis with data from additional years, such as 2023 and 
beyond, could enhance its statistical significance. Interestingly, this result holds true even when 
considering affordability for the poorest 40 per cent of the population.

Economic and development indicators: Income per capita and high-technology exports are 
major factors influencing the 5G landscape globally. However, for the region, high-technology 
exports do not exhibit the same level of significance, suggesting the need to integrate strategies 
for industry digital development and to leverage 5G for industry digitalization in the region. The 
export of ICT goods is found to be an important enabler for 5G adoption globally. Countries 
in the region appear not to have fully exploited this potential. Factors such as the real effective 
exchange rate, interest rates, inflation and income inequality (Gini coefficient) seem to have 
little impact on 5G adoption, indicating that these macroeconomic factors may not be primary 
drivers of 5G adoption. However, there are indications that trade in services may positively 
influence 5G adoption in the region.

Regulator and policy considerations: The importance of e-government and the quality of 
governance regulations cannot be overstated in the context of 5G adoption. While panel data 
fixed-effects regression does not show a significant relationship between e-governance and 
5G adoption, it does identify a positive relationship, especially regarding regulatory quality. 
However, the statistical significance of regulatory quality is not as strong for the region, 
suggesting that there is room for improvement in regulatory frameworks.

Socio-cultural and political factors

Consumer readiness and mobile ownership: While the GSMA consumer readiness index does 
not exhibit statistical significance in explaining 5G usage globally and in the region, mobile 
ownership is identified as a highly significant enabler of 5G adoption. Factors such as basic skills, 
literacy, school life expectancy, mobile-cellular subscriptions per 100 people, Internet usage and 
mobile-cellular subscriptions are correlated with 4G and 5G population coverage. Consumer 
readiness and mobile ownership dynamics are pivotal in driving the widespread adoption 
and success of 5G technology. Engaged and empowered consumers create demand for the 
advanced services and experiences offered by 5G, fostering innovation and industry evolution.
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Content and services: Surprisingly, content and services, encompassing secure online content 
and services tailored to local conditions, appear to have a negative impact on 5G adoption. 
Metrics such as mobile social media penetration, the intensity of locally developed apps, 
digital language support and language accessibility of top-ranked apps exhibit unexpected 
correlations. This outcome underscores the complexity of the relationship between technology 
adoption and local dynamics. While the presence of locally created content might have been 
expected to promote adoption, other underlying factors seem to be more influential. Indeed, 
while the local creation of content might have been thought to facilitate adoption, the context 
is clearly more complex. This insight invites us to delve deeper into the specific nuances that 
contribute to this unexpected correlation and explore how it interacts with various aspects of 
the 5G ecosystem.

Governance and stability: Gender equality emerges as a critical factor in the context of 
4G/5G adoption. Promoting gender equality is not only a matter of social justice, but also a 
strategic imperative for realizing the full potential of 5G transformative capabilities. Ensuring 
equal opportunities for women’s participation and leadership in the technology sector unlocks 
diverse perspectives and skills that drive innovation and creativity. Gender-inclusive policies and 
practices lead to a more balanced and inclusive workforce, enabling holistic problem-solving 
and the development of solutions for all members of society. Addressing gender disparities in 
technology adoption reduces the digital divide and promotes a more equitable future where 
everyone benefits from 5G advancements.

4.3	 Limitations

The empirical study has two main limitations: the panel data regression is limited to two years, 
2021 and 2022, for which data on 5G population coverage is available; and only some Asia and 
the Pacific countries have adopted 5G technology. Because of those limitations, the analysis 
tends to find that the link between 5G coverage and several indicators in the region is statistically 
insignificant, whereas it is significant globally.

Both these limitations suggest that the regression results must be interpreted with care.
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5	 Policy recommendations

Based on the empirical findings, several policy recommendations are suggested here to 
effectively foster 5G adoption and its associated benefits. It should be emphasized, however, that 
5G does not have to be a policy priority; governments need to consider the relevant advantages 
of multiple technologies and their complementarity when defining national technology policies, 
which would ideally be technology agnostic. Only if 5G is deemed to be necessary or to enable 
specific market dynamics based on an evidence-driven assessment should it be considered a 
policy priority and the recommendations considered.

The policy recommendations are divided into the same three groups of enablers.

Technical and infrastructure readiness

Infrastructure investment: Building the right infrastructure plays a pivotal role in unleashing 
the transformative potential of any new technology and 5G is no exception. Infrastructure 
is the foundation upon which the promises of faster speeds, minimal latency and extensive 
connectivity can be realized. By strategically establishing this infrastructure, the way has 
been set for innovations that can enhance various aspects of peoples’ lives, from enabling 
remote health-care services and advancing smart cities to facilitating seamless communication 
between devices. Ultimately, well-organized infrastructure is the key that opens doors to a more 
connected and efficient future, where the possibilities of 5G are harnessed to create positive 
impacts across diverse industries and communities. Policy-makers should prioritize substantial 
investments in building and upgrading communication infrastructure. This includes deploying 
high-speed networks, expanding coverage in urban and rural areas, and monitoring network 
coverage and experience indicators. Consideration should be given to using Universal Service 
Funds or financial support to improve 4G/5G coverage.

Spectrum: Effective spectrum management is crucial for 5G roll-out and adoption. Governments 
and regulatory bodies should continue establishing clear policies for spectrum allocation, 
including frequency bands and licensing models, to meet rising connectivity demands and 
foster innovation.

Infrastructure accessibility: Needless to say, governments should prioritize infrastructure 
development to ensure reliable access to electricity, especially in underserved areas, and 
consider population density in urban planning to optimize network coverage and connectivity. 
Access to electricity, total population and population density are all important in shaping the 
new technology landscape. For example, a well-connected and properly electrified population is 
better positioned to embrace the benefits of 5G connectivity and its transformative applications. 
Additionally, the size and density of the population may play a pivotal role in determining the 
feasibility and potential reach of 4G as well as 5G networks. As more individuals are integrated 
into the digital ecosystem, opportunities for innovation and collaboration are heightened, 
fostering economic growth and societal progress. These factors, collectively, contribute to an 
environment conducive to unlocking the full potential of mobile technology and enabling a 
more connected and inclusive future.

Cybersecurity: Cybersecurity is pivotal in the realm of 5G technology. As the transformative 
potential of 5G is embraced, it becomes imperative to ensure the utmost security and resilience 
in our digital landscape. With the exponential increase in connected devices and data-exchange 
possibilities, the importance of safeguarding sensitive information and critical infrastructure 
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cannot be overstated. Cybersecurity safeguards personal privacy and protects businesses, 
governments and critical services from potential threats and breaches. By prioritizing robust 
cybersecurity measures, a secure foundation has been created upon which 5G can flourish, 
fostering trust and confidence among users, enabling innovation, and paving the way for a 
safer and more connected future. Governments must ensure robust cybersecurity measures 
to build trust in the new technology. They must modernize legislative frameworks so that 
they can adapt to the evolving technological landscape. This is not limited to laws related to 
data protection, privacy and network security specific to 5G technology; it must also involve 
international cooperation in establishing frameworks to manage cross-border data flows and 
cyberthreats effectively.

Economic and regulatory factors

Affordability: Affordability typically stands out as a crucial factor in enabling the adoption of any 
new technology, and there are occasional reports about the high price of 5G terminals in the 
region hindering increased 5G user penetration16. Although affordability was not found to be 
statistically significant for the region, perhaps owing to data limitations, policy-makers should 
nevertheless address the issue. Governments should design initiatives to make 5G services 
more affordable. Moreover, there is some indication that high taxation, which adds to costs, 
may work against 5G adoption in the region.

Economic empowerment: Policy-makers should emphasize policies that drive economic growth 
and increase income levels. This involves creating favourable business environments, promoting 
entrepreneurship and ensuring equitable wealth distribution to support 5G adoption.

E-governance and regulatory reforms: E-government initiatives hold the potential to reshape 
the way governments interact with citizens, businesses and other stakeholders. Moreover, by 
leveraging the capabilities of 5G, e-government services can become more efficient, accessible 
and responsive, enabling streamlined processes, faster service delivery and enhanced citizen 
engagement. This synergy between 5G and e-government has the power to drive digital 
transformation at a societal level, fostering transparency, accountability and inclusivity. As 
governments harness the capabilities of 5G to provide seamless online services, they pave the 
way for an empowered, connected and digitally literate population that can actively participate 
in the modern digital landscape. They should prioritize the development and implementation 
of robust e-governance strategies that leverage 5G for enhanced government services and 
transparency and focus on regulatory reforms to support 5G deployment and innovation.

Socio-cultural and political factors

Consumer readiness programmes: Governments should focus on comprehensive initiatives 
designed to enhance public understanding of, and engagement with, 5G technology. This 
includes nationwide digital literacy campaigns across various media, hands-on workshops 
and seminars in local communities, integrating 5G into educational curricula, and public 
demonstrations showcasing real-life applications. It also includes the establishment of feedback 
platforms for consumer engagement and collaboration with telecommunication providers to 
facilitate access to 5G services. Efforts should aim to educate the public about 5G, its benefits 
and its applications, thereby boosting adoption rates and bridging the digital divide.

16	 See GSMA (2024).
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Content and services: Given that content and services do not significantly impact 5G adoption 
as yet, policy-makers should reconsider their strategies in this area and gradually shift the 
emphasis towards enhancing other enablers while ensuring that content and services remain 
relevant and innovative, leveraging 5G technology. It may be too early to say, but as individuals 
embrace the potential of 5G-enabled applications, from augmented reality to IoT solutions, they 
will not only enrich their lives but also contribute to industry growth and evolution. Consumer-
centric ownership will create a symbiotic relationship where the demand for 5G services fosters 
innovation, prompting businesses to develop and deliver cutting-edge products. This positive 
feedback loop should lead to a virtuous cycle of continuous advancement, shaping a future 
where individuals and industries thrive together in the realm of 5G possibilities.

Gender equality initiatives: Promoting inclusivity and gender equality in the technology sector 
through policies that encourage equal participation and representation of women is important 
to foster a diverse and innovative workforce, and to accelerate 5G adoption and balanced 
technological advancements. Embracing gender equality is not just a matter of social justice; it is 
a strategic imperative for realizing the full potential of 5G transformative capabilities. By ensuring 
equal opportunities for women’s participation and leadership in the technology sector, a diverse 
range of perspectives and skills can drive innovation and creativity. Gender-inclusive policies 
and practices foster a balanced and inclusive workforce, leading to more holistic problem-
solving and the development of solutions that cater to the needs of all members of society. 
Additionally, by addressing gender disparities in technology adoption, the digital divide can be 
bridged to create a more equitable future, where everyone can benefit from the advancements 
that come with 5G technology.

In conclusion, it is important that countries draw insights from the experiences of leading 5G 
countries and adopt strategies on, for example, the formulation of national mobile-broadband 
plans; quantify mobile-broadband development goals; introduce supporting policies; plan for 
industry digital development; and utilize 5G to facilitate industry digitalization. Moreover, it is 
important to put in place appropriate mechanisms for continuous monitoring and evaluation of 
identified enablers, to allow timely adjustments to strategies and policies based on emerging 
trends and changing dynamics, including regular mobile-broadband network quality evaluation. 
The above policy recommendations are meant to create a comprehensive framework that 
addresses the multifaceted nature of 5G adoption. By strategically focusing on the identified 
enablers and tailoring interventions to specific regional contexts, policy-makers can drive 
positive outcomes, fostering widespread 5G adoption and reaping the associated economic, 
social and technological benefits.
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Appendices

A	 Cross-correlation dendrograms

Cross-correlation dendrograms are a sophisticated statistical tool used to analyse the 
relationships between multiple time-series data sets. They offer a visual and quantitative 
method to understand how different data sets are interrelated, especially in terms of their 
time-lagged correlations. This method is particularly useful in fields like finance, meteorology 
and environmental science, where understanding the dynamic interplay between different 
variables over time is crucial.

The concept of cross-correlation

At the heart of cross-correlation dendrograms is the concept of cross-correlation, which 
measures how two time-series data sets are related to each other at different time lags. Unlike 
simple correlation, cross-correlation takes into account the lead-lag relationships between data 
sets, enabling the identification of patterns that are not immediately apparent.

Building a dendrogram

A dendrogram is a tree-like diagram that illustrates the arrangement of the clusters produced 
by hierarchical clustering. In the context of cross-correlation, it groups together time series that 
exhibit similar correlation patterns. Each branch of the dendrogram represents a time series, 
and the length of the branches reflects the degree of similarity in the cross-correlation patterns.

Application in various fields

Finance: Traders and analysts use cross-correlation dendrograms to understand the relationships 
between different financial instruments, like stocks or commodities. This helps in portfolio 
diversification and risk management.

Meteorology: Meteorologists employ dendrograms to study the relationship between various 
climatic variables over time, aiding in weather prediction and climate modeling.

Environmental science: Researchers analyse the interdependencies between different 
environmental factors, such as pollution levels and temperature, to understand ecological 
dynamics.

Interpreting a cross-correlation dendrogram

Clusters identification: The dendrogram clusters time series based on the similarity of their cross-
correlation patterns. Closely located branches indicate a stronger correlation, often implying a 
direct or indirect relationship between the variables. In the report, they are matched by similar 
colouring.

Time lag analysis: By examining the cross-correlation at different time lags, one can infer causality 
or precedence among variables. For example, if a time lag consistently shows high correlation, 
it may suggest that one variable is a leading indicator of another.
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Challenges and considerations

Data quality and length: The reliability of a cross-correlation dendrogram heavily depends 
on the quality and length of the time-series data. Short or noisy data can lead to misleading 
correlations.

Statistical significance: It is crucial to test the statistical significance of the correlations to avoid 
spurious relationships.

Complex interpretations: While dendrograms provide a visual representation, interpreting 
them, especially in systems with numerous variables, can be complex and requires a deep 
understanding of the underlying processes.

Conclusion

Cross-correlation dendrograms are a powerful tool for uncovering complex relationships in time-
series data. Their ability to reveal hidden patterns and dependencies makes them invaluable in 
various scientific and financial analyses. However, careful consideration must be given to their 
interpretation, as the insights they provide are as much an art as a science.

B	 Panel data analysis

This description provides a detailed understanding of the panel data fixed-effects regression 
model, covering its principles, applications, interpretation of results and use.

Panel data, or longitudinal data, refers to a data set that contains observations of multiple entities 
(individuals, firms, countries) over a period of time. This type of data structure allows for the 
analysis of dynamics that change over time within these entities.

Fixed-effects model

The fixed-effects model is a statistical approach used in panel data analysis. It is designed to 
study the impact of variables that vary over time within an entity while controlling for all time-
invariant characteristics of each entity. This model is particularly useful in cases where the goal 
is to analyse the cause-and-effect relationship between variables within the same entity.

Key features of the fixed-effects model

Entity-specific constants: The model includes entity-specific constants (fixed effects) which 
capture all time-invariant characteristics of each entity. This eliminates the influence of any 
unobserved, time-invariant variables that might bias the results.

Focus on within-entity variation: The fixed-effects model analyses the variation within an entity 
over time; by contrast, random-effects models consider both within- and between-entity 
variations.

Equation and estimation

The basic formula for a fixed-effects model can be represented as:
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where yit is the dependent variable, xit represents the independent variables, µi is the unobserved 
individual effect and Eit is the error term.

Applications in various disciplines

Economics: The fixed-effects model is used to study the impact of policy changes or economic 
factors on specific groups, like the effect of education policy on student performance over time.

Sociology: The fixed-effects model analyses social phenomena, such as the impact of societal 
changes on individual behaviour.

Public health: Examines the effect of health interventions on patient outcomes over time.

Interpreting the results of the fixed-effects model

Coefficient interpretation: The coefficients in a fixed-effects model represent the average effect 
of a one-unit change in the independent variable on the dependent variable, controlling for all 
time-invariant characteristics.

Time-invariant variables: Since these variables are absorbed by the entity-specific constants, 
they cannot be estimated directly in the fixed-effects model.

Advantages and limitations

Control for unobserved heterogeneity: A major advantage of the fixed-effects model is its ability 
to control for unobserved heterogeneity, reducing omitted variable bias.

Limited to within-entity analysis: The model does not allow for the estimation of effects of time-
invariant variables, which can be a limitation in some research contexts.

Time-varying confounders: The model assumes that time-varying confounders are adequately 
controlled, which may not always be the case.

Conclusion

The panel data fixed-effects model is a robust statistical tool for analysing the dynamics of 
change within entities over time. Its strength lies in controlling for unobserved heterogeneity, 
making it invaluable for longitudinal studies across various fields. However, its application 
requires careful consideration of the assumptions and limitations of the model.
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D	 Asia and the Pacific region country score cards 

Score cards are provided here for the 32 ITU Member States in the Asia and the Pacific region. 
They indicate:

•	 5G- 2G population coverage (source: GSMA);
•	 basic economic data: real GDP per capita, trade (% of GDP) and annual inflation rate, 

real interest rates, tax revenue, time required to start a business, literacy, surface area, 
population and population density, rule of law (source: WDI, WGI and ITU DataHub);

•	 the variables used to capture 5G enablers: affordability, infrastructure, spectrum, consumer 
readiness, content and services, cybersecurity, e-government index, gender equality, 
mobile latencies (source: ITU DataHub, GSMA WDI, WGI).

See section 4 in the text and Appendix C above for the exact source and detailed description 
of variables.
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