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NGUYEN, ZSOFIA*

The promised opportunities and economic realities of 5G

This study examines the emerging trends and best practices in adapting to 5G. It forecasts the contribution to gross
domestic product (GDP) that countries are expected to leverage the new mobile network to their overall benefit.
The findings suggest that despite complex political tension and supply chain disruptions impeding the rollout
progress of 5G on the global scale, 5G still presents the potential of being a transformative socioeconomic catalyst
for transformations that redefine work functions and rewrite the rules of competitive economic advantage. The
profound effects range widely, from the positive impacts on human and machine productivity to ultimately elevat-
ing the living standards for people worldwide.
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Az 5G igért lehetoségei és gazdasagi realitasai

A tanulmany az 5G-hez val6 alkalmazkodas 11j trendjeit és legjobb gyakorlatait vizsgalja. Elérejelzi, hogy az or-
szagok bruttd hazai termékéhez (GDP) az j mobilhdlozat varhatéan milyen mértékben jarul hozza. Az eredmé-
nyek azt sugalljak, hogy az 5G globdlis szintli bevezetésének elérehaladdsat akadalyozd bonyolult politikai fe-
sziiltségek és ellatasi lanc zavarok ellenére az 5G még mindig magéaban hordozza annak lehetdségét, hogy olyan
hatasos tarsadalmi-gazdasagi katalizator legyen, amely Gjrafogalmazza a kompetitiv gazdasagi elényoket. A hata-
sok széles skalan mozognak, az emberi és gépi termelékenységre gyakorolt pozitiv hatasoktol kezdve az emberek
életszinvonalanak globalisan érzékelhetd emeléséig.

Kulcsszavak: 5G, tavkaozlés, technologia, ellatasi zavarok, gazdasagi hozzdajarulasok, értéklanc
JEL-kédok: L960, L980, 0320
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Introduction

5G generally refers to the combination of technologies, standards, and services that comprise
the next (fifth) generation of wireless technologies. Enterprises see 5G as a game-changing
opportunity for consumer and business applications by providing wide-spread, ultra-broadband,
and near real-time connectivity.

In recent years, 5G has been talked about in professional and general news media and by
significant technology and telecommunication companies worldwide. According to CB In-
sights’ Earnings Transcript tool (2020), at its peak in Q3’18, “5SG” was mentioned over 1,000
times, up more than 100% from Q4°17. Corporates like Nokia, Qualcomm, Ericsson, Broad-
com, and Verizon have all discussed the implications of 5G and plans for technology and ser-
vice deployment.

IHS Markit estimates that in 2035, 5G technologies combined will enable 13.2 trillion
USD of global economic outcome and the international 5G value chain to generate $3.6 trillion
in economic output and support 22.3 million jobs (Table 1).

However, this new technology adaptation comes with significant investment needs. The
same study evaluates that the 5G value chain will invest an average of $235 billion annually to
continuously develop and maintain the 5G technology base within network and business appli-
cation infrastructure (Campbell et al., 2019).

Table 1: The Economic Contributions in USD of the 5G value chain in 2023

Country Gross Output Employment
China 1,130B 10,9M
United States 786B 2.8M
Japan 406B 2.3M
Germany 171B 706K
South Korea 128B 732K
France 124B 448K
United Kingdom 114B 519K
Rest of the World 757B 3.9M
Global Total 3.6T 22.3M

Source: IHS Markit, 2019

As 5G technologies are on the brink of becoming a reality, more research is needed to
understand the economic impact of these technologies. Previous studies on behalf of several
industry players indicate that the potential for financial gains is growing. However, little inde-
pendent research has already been conducted on the topic.

Thus, the objective of this study is three-fold:

— First, investigate how much global economic value is realized as an output of invest-
ment by the 5G value chain by analyzing investment trends and decisions made by
governments, wireless network providers, and technology providers and linking them
to increased global and regional economic activity and value generation.

— Second, compare localized trends and practices to develop distinct, above average, or
market-leading advantages by analyzing the investment decisions, incentive struc-
tures, and sectoral technology focus differences. This will enable the research team to
spot best practices and successful acceleration strategies on the global market.

— Third, analyze how the rollout of 5G networks disrupts the global technology land-
scape and supply chain, thereby creating secondary knock-on effects that lead to new
or previously underutilized fields to generate massive unique economic benefits.

32



Given that the maturity and availability of 5G are expected to rise sharply over the coming
years from its current infancy, the research team may consider broadening the scope of the
study to get a comprehensive picture of the costs and economic benefits of this technology
revolution.

Literature Review

Wireless communication generations

Wireless communications were first introduced over a century, but they were not until the early
1980s that they became commercially feasible for consumer service (Webb, 2007).

The study on the evolution of mobile communication from Pereira and Sousa (2004)
evoked that the first-generation (1G) of wireless technology systems came with cellular teleph-
ony systems, allowing for mobile voice calls. The second-generation (2G) improved voice call-
ing and introduced text messaging via SMS (and later media messaging via MMS). This ulti-
mately helped the cellular industry gain widespread adoption in the early 2000s. Upgrades in
2G technologies later introduced data transmission (EDGE) at limited speeds. However, it was
not until 1998 that third-generation (3G) technologies allowed for media-rich applications like
mobile internet browsing and video playback. The most advanced iterations of 3G can reach
speeds up to 4 Mbps.

The fourth-generation (4G) reached real-world speeds between 10 — 50 Mbps, depending
on the carrier. Later advancements in 4G technologies (LTE) brought download speeds up to
150-350 Mbps. The increased speeds enabled new connected solutions such as mobile online
gaming, live stream HD-TV, group video conferencing, connected home solutions, and mobile
payment. However, given the latency (the delay before data transfer) of 4G LTE networks,
industries like transportation or healthcare cannot build a reliable enough connection to steer
critical systems (Dahlman et al., 2013).

The fifth-generation (5G) networks will impact these mission-critical systems while
providing the necessary infrastructure for connected technologies. Early deployment of 5G net-
works can reach 700 — 3025 Mbps (3.025 Gbps) and significantly reduce latency to near-instant
levels at 1-10 milliseconds (Yousaf et al., 2017). 5G’s quantum leap in connectivity creates a
tremendous opportunity for numerous industries and sets the stage for large-scale disruption.
Industries such as healthcare, manufacturing, and auto are already adopting technologies and
becoming more connected (Alliance, 2015).

Once 5G becomes widespread, the effect on these industries could be transformative for
three main reasons. First, 5G devices are lower latency, enabling faster transmission of more
extensive data streams. Second, 5G devices are more reliable, enabling better data transmission
in extreme conditions. Third, 5G is more flexible than Wi-Fi and can support a broader range
of devices, sensors, and wearables (Nordrum—Clark, 2017).

5G major components and stakeholder groups

At the highest level, 5G networks can be separated into the following distinct major components
and stakeholder groups (Guowang et al., 2016).

Spectrum: Wireless signals transmit over the air on a range of frequencies on the electro-
magnetic spectrum. To avoid interference between the various signals, the allocation of multi-
ple slices of the spectrum for different use is controlled by Governmental bodies. Wireless
communication has a certain amount and sections (generally between 600 MHz and 2.7 GHz.)
of its allocated spectrum. Allocation of the spectrum is usually done through government-led
public auctions. Wireless network providers cannot use more spectrum than they have been
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given. However, in some countries, governments retain the rights to owning the spectrum and
operating a national wireless network provider.

Wireless network providers: are communication service providers that build and operate
the technical infrastructure required to provide a wireless network. They own the complete tel-
ecom infrastructure for hosting and managing mobile communications between the subscribed
mobile users with users in the same and external wireless and wired telecom networks.

Wireless network infrastructure technology manufacturers: are technology companies
that make the key components necessary for providing a wireless network. For 5G, only Erics-
son, Nokia, and Huawei are currently able to offer scalable technologies that can enable national
deployments of these new generation networks (Market Reports World, 2019).

Wireless connection technology manufacturers: are technology companies that make the
components necessary for connecting to a wireless network (e.g., ZTE, Samsung, LG, Juniper,
Cisco Systems, Fujitsu, Qualcomm, CommScope).

Wireless network users: are individuals (2C) and businesses (2B) subscribing to access
the wireless network.

5G networks use cases

Fig 1 shows that at the end of 2019, there are 55 available commercial 5G networks already
deployed or under deployment around the globe (VIAVI solutions, 2019), with Nokia citing a
further eight commercial deals signed but not announced as of the writing of this paper (Nokia,
2019). These networks generally have limited use and coverage, mainly focusing on cities and
other large congestion areas such as industrial zones. However, according to economists at IHS
Markit (2017), there are already large-scale over 10.000 network relays in South Korea and
China.

Figure 1: The deployment plan of 5G network around the globe in 2019
Source: VIAVI Solutions (2019)

5G technologies will be utilized primarily in 3 ways (Elayoubi et al., 2016):

1. Enhanced Mobile Broadband (eMBB): Two critical elements of eMBB will push
adoption and value outcome in the 5G economy. The first is expanding cellular cover-
age into a more expansive range of structures, including office buildings, industrial
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parks, shopping malls, and large venues. The second is enhanced capacity to handle a
significantly greater numeral of devices using high volumes of data, specifically in
localized areas. The net result of these two advancements is that end-users will have
an improved and more compatible experience using mobile broadband applications
regardless of location. The use cases of eMBBB include (1) Enhanced indoor wireless
broadband coverage, (2) Enhanced outdoor wireless broadband, (3) Fixed wireless
broadband deployments, (4) Enterprise teamwork/ collaboration/ training/ education,
(5) Augmented and virtual reality (AR and VR, respectively), (6) Extending mobile
computing, (7) Enhanced digital signage. The eMBB use cases are most likely to have
a near-term impact. These are primarily an attachment of the existing 4G value prop-
osition and should see a moderately rapid uptake in the market as 5G networks evolve
commercially feasible. While there are going to be significant impacts on global eco-
nomic activities as a result of the eMBB use cases (such as operators now being capa-
ble of offering stadium coverage services, AR/VR capabilities, and reinforcing ex-
tended mobile computing), because these are primarily enhancements to existing ser-
vices, the net economic impact of 5G will be less transformative than with the MloT
and MCS cases.

. Massive Internet of Things (MIoT): 5G will build upon earlier investments in tradi-
tional Machine-to-Machine (M2M) and loT applications to enable significant in-
creases in economies of scale that drive adoption and utilization across all sectors.
5G’s improved low power requirements, the ability to operate in licensed and unli-
censed spectrum, and the ability to provide more profound and flexible coverage will
drive significantly lower costs within MIoT settings. This will, in turn, enable the scale
of MIoT and will cause a much greater uptake of mobile technologies to address MloT
applications. The MIoT use cases are where we start to see the transformative impact
of 5G. The use cases of MIoT include (1) Asset tracking, (2) Smart agriculture, (3)
Smart cities, (4) Energy/utility monitoring, (5) Physical infrastructure, (6) Smart
homes, (7) Remote monitoring, (8) Beacons and connected shoppers. Many of these
applications are being serviced today by a mix of older generations of cellular and low-
power wireless technologies operating in unlicensed spectrum. These technologies
will continue to improve upon the extended low-power operation capabilities and the
capability to utilize both licensed and unlicensed spectrum, addressing a much larger
segment of the M2M and IoT markets and reducing costs because of economies of
scale.

. Mission Critical Services (MCS): MCS designates a new market opportunity for mo-
bile technology. This substantial growth area for 5G will help applications that require
high reliability, ultra-low latency connectivity with solid security and availability. This
will allow wireless technology to deliver an ultra-reliable connection imperceptible
from wireless to aid applications such as autonomous vehicles and remote processes
of complex automation equipment where defeat is not an option. The use cases of MCS
include (1) Autonomous vehicles, (2) Drones, (3) Industrial automation, (4) Remote
patient monitoring/telehealth, and (5) Smart grid. The use cases recapitulated in this
section indicate many genuinely new applications for mobile technologies. The poten-
tial to support highly reliable applications, ultra-low latency, and widely available net-
works with solid security creates significant growth opportunities. Many use cases are
still emerging markets (autonomous vehicles, commercial drones, and remote medical
treatment), so growth will depend on market innovation, the development of appropri-
ate regulation, and the deployment of 5G networks. As a result, change may take
longer to accelerate, but given the broad implications of some of these use cases, the
overall impact on society is expected to be tremendous.

35



With these exciting new use cases, the question is raised would consumers be willing to
pay for all of these, and are there commercially feasible proto-use cases that could pave the way
for the complete build-up of 5G networks that would provide a significant return on investment
expected by the industry (Frankston, 2020).

Ericsson’s 5G mobile subscription use case roadmap (Fig 2) suggests multiple phases of
5G adoption. For instance, home wireless broadband and premium smartphone experiences that
authorize content to be downloaded in seconds are predicted to go mainstream within one year
of the 5G launch and draw high consumer interest and willingness to pay. A proportion of
smartphone users globally are inquisitive about a 5G hot zone service that offers ultra-high
speeds and trustworthiness in demanding locations like airports, shopping streets, and office
space. These are followed by gaming-related use cases, like cloud game streaming services with
low lag and VR cloud gaming, which consumers expect to go mainstream within one to two
years of the 5G launch. Moreover, most MCS use cases are at least three to five years away
from mainstream adoption by consumers, with more complex technologies like autonomous
driving or beyond-line-of-sight drones taking even longer (Ericsson, 2019).

Shopping and immersive

Automotive Entertainment ] Smart home (FWA) P
I communications

27

29

Consumers' interest

[

28
3
31.

1.5 years 4years | 1year 3years | 1lyear 3years |1-2years| 1year 4years | lyear 3years

50%
Timeline to go mainstream

Willingness to pay 01 AR windshield @9 VR passenger entertainment | 17 Low latency cloud gaming 25 Connected robot
02 AR window 10 5G augmented events | 18 Gigabytesin seconds 26 Sensor-enhanced
03 Autonomous cars 11 Arbitrary viewpoint video 19 5G hot zones entertainment

® L 04 See-through cars with 5G 12 4K 360-degree action cam 205G TV 27 Real-time translations
05 5G in-car entertainment 13 AR maps 21 5G home wireless broadband | 28 Virtual tactile shopping
06 VR cinema 14 AR/VR learning 22 Health wearable 29 Drone delivery

Lowest Highest 07 Best seat event experience 15 VR cloud goming 23 Home sensor service 30 3D hologram calling
(47%) (79%) 08 Diorama 16 Multiplayer AR gaming 24 5G early alarm system 31 5G facial recognition payment

Base: Smartphone users aged 15—69 in Australia, Argenting, Brazil, Belgium, China, Canada, Chile, France, Finland, Germany,
Indig, Indonesia, Ireland, Italy, Saudi Arabia, South Koreq, Singapore, Thailand, Uruguay, the UAE, the UK and the US

Figure 2: Ericsson’s 5G mobile subscription use cases roadmap
Source: Ericsson (2019)

The estimated cost to build a 5G network for up to 50,000 subscribers

5G promises to provide low latency coverage for significant data streams that power applica-
tions like 10T devices, semi-autonomous vehicles, and augmented reality. Despite the massive
increase in data and usage, calculating the actual cost of laying the physical groundwork for
5G-enabled devices remains a challenge for the provider. Dano (2021) has estimated the total
cost to build a 5G non-standalone Evolved Packet Core for up to 50,000 subscribers ranging
from $250,000 to $1.2 million, depending on the vendor supplying the 5G equipment, the vol-
ume or size of the overall deal. For instance, smaller rural operators pay more per site than
Verizon or AT&T build out 100,000s sites.
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The same study suggested there are three leading wireless network equipment vendors—
Huawei (China), Nokia (Finland), and Ericsson (Sweden). The US congress allocated nearly
$2 billion to pay US wireless network operators to replace equipment made by China due to
security threats to national security. Table 2 shows that this replacement significantly differs in
proposed costs at the low and high end of the spectrum. The pricing range is 20-35% higher for
open and integrated RAN. The mMIMO eNodeB cost estimates are as much as four times the
Chinese vendors currently offer for equivalent hardware and other network elements. However,
the list is limited to only 10T software licenses associated with core network nodes, suggesting
that $2 billion will not be enough to replace Chinese with Western 5G equipment.

Table 2: The range of estimated costs for 5G replacement equipment

Range of Estimated Costs
Description Low High
Bundled BBU/RRH (Base Band Unit/Remote Radio Head)
Fixed Wireless
nonMIMO (Multiple-Input and Multiple-Output) eNodeB with 3 sectors, single spectrum band of up to 20
MHz/sector. Fixed Wireless features. Range due to Low Power radio (20W) vs High Power radio (up to
320W). Price includes Remote Radio Units (RRU), Base Band Unit (BBU), Ancillaries, Software
Features, and Capacity Licensing. Price excludes antennas, tower cabling, tower ancillaries and over
voltage protection (OVP) S 27,000.00 S 56,000.00
mMIMO eNodeB with 3 sectors, single spectrum band of up to 20 MHz/sector. Fixed Wireless features.
Range due to Low Power radio (120W) vs High Power radio (up to 240W). Price includes
Radio+Antenna, BBU, Ancillaries, Software Features, and Capacity Licensing. Price excludes tower
cabling, tower ancillaries and over voltage protection (OVP). S 85.000.00 S 115.,000.00
Mobility Wireless - nonMIMO
nonMIMO eNodeB with 3 sectors, single spectrum band of up to 20 MHz/sector. Fixed Wireless features.
Range due to Low Power radio (20W) vs High Power radio (up to 320W). Price includes RRHs, BBU,
Ancillaries, Software Features, and Capacity Licensing. Price excludes antennas, tower cabling, tower
ancillaries and over voltage protection (OVP) S 45.000.00 S 69.000.00
Mobility Wireless - mMIMO
mMIMO eNodeB 3 Sector Per Band (64T64R 20 MHz 1 Band FWA - 64T64R 60 MHz 1 Band with
Advanced Mobility Features) N 85,000.00 S 368.,172.00

Bundled Open-RAN
Macrocell 4G 20MHz Carrier (Bundle - Antennas, RU/RRU, BBU Software, GPS Receiver, STU
(Subscriber Terminal Unit), RIU (Radio Interface Unit), Mechanical Mounting, Cables and Connectors,

SFPs (Small Form-Factor Pluggable)) N 39.000.00 S 52,000.00
Macrocell - 5G Sub6 100MHz Carrier (Bundle - Antennas, RU/RRU, BBU Software, GPS Receiver,

STU, RIU, Mechanical Mounting, Cables and Connectors, SFPs) s 91.000.00 S 125.000.00
Macrocell - 5G mmWave (Bundle - RU/RRU, BBU Software, GPS Receiver, DU (Open RAN Distributed

Unit), Mechanical Mounting, Cables and Connectors, SFPs) S 45,000.00 $ 60,000.00

Source: Widelity/FCC

Potential economic benefits 5G networks will generate

As displayed previously, the first 5G deployments are already underway, but the industry re-
mains untapped potential. However, deployments and marketing efforts in most markets have
focused more on the consumer markets, impacting the 5G enterprise market potential (Falahy
& Alani, 2017). The expansion of the current scope of consumer-related service revenues is
predicted to remain close to stagnant at an annual growth rate of just 0.75 percent in the next
decade, which is not enough to cover the deployment costs in large markets such as the US,
China or Western Europe.

If the rollout of 5G networks is faster than expected, the expectations across industries
are that the ramp-up of advanced 5G-enabled use cases such as MIoT and MCS will likely
happen later. It has taken industries longer to shift into more cultivated digitalization use cases,
as they are still making basic functionality. Much of this can be connected to process-oriented
hurdles and an industry’s capability to rebuild the required qualifications for deployments.
Thus, the growth projection of 5G-enabled revenue potential is projected to be around 3.8BN
USD (Fig 3), representing a revenue increase of about 35% by 2030 (Arthur—Ericsson, 2019).

This increase will be very unevenly split between various regions across the globe. Those
regions that invest heavily in connectivity solutions are more likely to attract additional invest-
ment and revenues from new services and applications, capturing a more significant portion of
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the industry spend. Large markets such as North America or China will capture the lion’s share
of the investment by their sheer size. However, if smaller markets such as central-eastern Eu-
rope can capitalize on a low number of dedicated use cases such as the 5G enabled test-track
for self-driving technologies in Hungary (Claudia, 2019), they might significantly enhance their
ability to capitalize on 5G’s economic potential.

5G-enabled revenue potential for service providers
5G-enabled revenue potential for ICT players other than service providers
Total ICT revenues served by other technologies than 5G

4,500
4,000
USD 3,813bn
3,500
3,000
2,500
2,000
1,500
1,000

5ee

5}

2020 2021 2022 2023 2024 20825 2026 20827 2028 2029 2030

Figure 3: The 5G network-enabled revenue potential between 2020-2030
Source: Ericsson, 2019

Main Observation

After the comprehensive literature review was conducted, the main observation of this study is
that 5G is the next generation of mobile/wireless technology that follows 4G. For consumers,
5G will provide faster mobile broadband. For enterprises, 5G will support billions of devices
for 10T and new classes of services that require low latency and high reliability. For operators,
5G will reduce operating costs and lead to new sources of revenue. However, 5G also comes
with its challenges regarding the rollout and investments. It is estimated that operators have
already invested more than $ 300 billion, implying that the cost of services will be high initially;
whether consumers or businesses, it ultimately gets passed on to the users.

Estimating the accurate cost of building an actual 5G network is complicated due to the
high number of factors involved. Some costs are already applied by reusing the existing 2G and
3G frequencies and evolving 4G networks. Some costs depend on who the vendor is; This
means incremental costs because of the implementation of new 5G antennas, increased back-
haul capacity, and other equipment, such as transmission equipment. However, calculating the
incremental or fully allocated cost of a 5G service is essential for operators to understand the
investments and returns. Moreover, for investors in telecoms stocks, mobile operator revenue,
profitability, and cash flow are under pressure, leading to share price weakness.

5G offers fast speeds of connection and the possibility of significantly increasing the num-
ber of internet-connected devices owned and operated by consumers. 5G may or may not be
profitable because much depends on users’ willingness to pay more for the 5G network than other
services. More research is needed to understand whether a large number of consumers are inter-
ested in the incremental improvements that 5G offers, especially the reliability of their mobile
service. Consumers also need to understand the value propositions of 5G beyond mobile broad-
band to help them make a purchase decision. The potential profit of 5G at this stage of develop-
ment is from enterprise customers who are researching ways to create enhanced digital customer
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experiences within contained spaces, such as media and entertainment, retail, or even restaurants
because 5G provides faster speeds, more reliable connections, and lower latencies capabilities to
transform the user experience. Once consumers have experienced these benefits of 5G for them-
selves, they are much more likely to recognize the value 5G offers in their daily lives.

On the other hand, consumers need to upgrade to 5G-capable devices to use the 5G net-
work. So levels of take-up, at the moment, remain unknown. However, operators are committed
to deploying 5G because 5G is an opportunity to drive further intelligent connectivity and col-
laborate across industries. As 5G is already deployed and many more countries are eager to do
the rollouts, the big challenge and departure are the dynamic behavior of configuration changes
because operators do not have the background. Moreover, it must be done quickly, meaning it
must be automated. As the case may be, measuring the success of the first rollout of 5G will
likely dictate further coverage plans for potential rollouts of 5G in the coming years. For now,
5G is a commercial and competitive imperative to establish a service. Operators also need to
do so because they do not have enough capacity on their 4G networks components, affecting
download speeds in dense areas. Turning these imperatives into accurately costed and profitable
lines of business is the challenge that faces the telecoms industry today.

Another factor that will impact the speed, success, and profitability of the 5G rollouts is
the availability of a 5G antenna. There are only three suppliers — Huawei (China), Nokia (Fin-
land), and Ericsson (Sweden). Huawei is the leader in producing antennas in volume and to the
required specifications. However, the US has banned Huawei from using American-made and
controlled technology (e.g., software, hardware, chip design). Several Western nations and
other key American allies (e.g., Australia, New Zealand, Japan, Singapore) have banned
Huawei components in their national 5G infrastructures based on security concerns. These na-
tions face additional costs and delays in building their 5G infrastructures. It is unclear at this
point who will cover these extra costs. It is a complex question of diplomacy, geopolitics, and
protectionism.

In the view of this study, there are three possible ways to resolve this situation:

1. First, return to the status quo by finding a way for China and Huawei to make a con-
cession and have the US lift the current ban; this will renewable Huawei to gain access
to American-made and controlled technologies and produce more secured 5G network
solutions en masse. This is the fastest way to realize the socio-economical benefits of
5G on a global scale and limit the balkanization of technology — meaning each geo-
graphical region to develop its own, not interoperable products, platforms, and stand-
ards.

2. Second, western nations and American allies would need to significantly ramp up pro-
duction of 5G equipment to meet the rapidly expanding demand. Most countries al-
ready possess the required advanced manufacturing technologies. However, the utili-
zation of these technologies to support mass production requires significant invest-
ment, which historically made it less economically viable than production in low-cost
off-shore countries. Changing this paradigm would be possible through increased gov-
ernment intervention (direct or indirect). However, it could be at the detriment of the
social consensus (e.g., workers’ rights, environmental concerns, etc.)

3. Third, China is the world’s largest manufacturer with the ability to manufacture prod-
ucts at scale and low cost; however, China lacks the solvent capabilities to design and
produce Western equivalent advanced technologies. To meet efficiency and security
standards, China would need to look beyond replicating existing technology en masse;
this requires significant investment from early education and research up to academia
and national laboratory level. China has already started this education investment in
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the past decades. However, the West established these norms and principles of inde-
pendent research over a century ago. Therefore, China needs to speed up to inde-
pendently produce western equivalent advanced technologies.

The political matters surrounding this needs to be resolved because mobile operators have
stated that the speed and coverage of the 5G rollout are highly dependent on the volumes of
available suitable radio antennas.

Additional pressure is due to the complex global situation due to the covid-19 pandemic.
The global supply chain crisis is distributed geographically and across the supply chain to
spread the risk of disruption throughout the supply chain required for 5G equipment manufac-
turing. It is not that Huawei, Ericsson, and Nokia need to produce the 5G components; they also
need raw materials and minerals from other countries. That is a problem when new issues are
likely to pop up in the weeks and months ahead, as more contagious strains of China’s zero-
covid policy and the war in Ukraine continues, cutting Russia out of the global supply chain for
software and minerals.

The widespread availability of 5G mobile phones is also likely to be a significant factor
in the speed of 5G take-up. There are relatively few mobile phone manufacturers with the ca-
pacity and technological capability to produce 5G mobile phones at scale in the short term. We
know at least Apple, Samsung, Xiaomi, LG, ZTE, and Huawei to be capable of this, but others
may do too.

The limitations of this study are based on opinion, judgment, and evidence-based inter-
pretation of findings.

Conclusion

The projections in this study represent the economic realities of 5G technology, considering
that 5G presents the potential to be a transformative socioeconomic catalyst for changes that
redefine work processes and rewrite the rules of competitive economic advantage. The pro-
found effects range widely, from the positive impacts on human and machine productivity to
eventually heightening the living standards for people worldwide.

The transformation to 5G is complex as well as existing. In contrast, it is no longer a
question of “if” but “when”; the operators must carefully judge cost and timing. Scholars may
expand their research to predict which industry 5G has the most extensive global financial im-
pact in value creation, so the enterprise can carefully plan on the go-to-market position. Further
research is also needed to understand how consumers see values in 5G and how much consum-
ers are willing to pay for 5G services and device upgrades based on national levels.

The other complicating situation is the political tension surrounding advanced technology com-
petition between China, the US, and its allies. These political tensions need to be resolved to
increase 5G coverage on a global scale.

Covid has shown that people want increased connectivity and flexibility across the devel-
oped world. These social changes will likely shape the progress of technology well into the
following decades. Meaning 5G rollouts will happen regardless of various disruptions currently
impeding its progress.
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