5G in ASEAN:
Reigniting Growth
in Enterprise and
Consumer Markets
The next generation of mobile connectivity promises to
improve connection speed and reliability, but capturing the
full value will require coordinated efforts from telecom
operators, regulators, and consumers.
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Executive Summary
All around the world, consumers, telecom operators, and enterprises customers are eagerly
anticipating the new 5G networks. For consumers, this excitement is driven by the prospects of
faster mobile broadband connections and fixed wireless access (FWA). On the enterprise side,
operators and customers are both thrilled by the possibilities of new commercial models
enabled by 5G’s network slicing capability and a wide range of new use cases supported by low
network latency and power consumption.
In the Association of Southeast Asian Nations (ASEAN), 5G has a wealth of potential for
operators. In fact, 5G could add 6 to 9 percent to consumer revenues and 18 to 22 percent to
enterprise revenues by 2025. Indonesia is expected to capture the biggest share, followed
closely by Malaysia, Singapore, and Thailand. To deliver this value, operators will likely pour
about $10 billion into the region’s 5G infrastructure by 2025.
However, the region faces a variety of challenges to roll out and capture the maximum value
from 5G. Coordinated efforts from all stakeholders—regulators, operators, and enterprises—will
be required to ensure 5G lives up to its full potential. Foremost among these challenges will be
the slow availability of spectrum for 5G services and the resulting suboptimal network rollout.
In ASEAN, progress is weighed down by the presence of satellite networks in the mid-band
spectrum (3.5 GHz) and the use of low-frequency bands (700 MHz) to support broadcast TV.
To identify the best way forward, regulators will need to create a road map for spectrum
availability sooner rather than later. Beyond spectrum availability, 5G economics can be heavily
influenced by regulatory actions on infrastructure sharing, including enabling and mandating
passive and active network sharing as well as policies that support specialized services to
enterprises and setting up new network infrastructure models.
Even if spectrum and other regulatory support were readily available, the adoption and delivery
of use cases remain uncertain. On the consumer side, FWA will be important in the near term
with up to 2.5 million consumers in markets such as Indonesia, but appealing to value-conscious
customers will require a well-planned, clustered rollout focused on market hotspots in
high-density areas. Operators will also have an opportunity to bundle over-the-top (OTT)
services with 5G connectivity and adopt innovative new business models to offer differentiated
service quality or wholesale campus networks. This will require building new commercial and
partnering capabilities on the operator side and, on the regulatory side, careful assessment of
open access principles to enable OTT providers to work with telecom operators to provide
differentiated service models.
On the enterprise side, bundling enhanced connectivity with solutions and applications will be
essential to helping customers understand, implement, and scale up value-enhancing use
cases. Operators will need to build new capabilities and create partnerships to support this
opportunity with solutions and applications beyond connectivity, and they will have to contend
with a new set of competitors that provide private networks to enterprises. With ongoing
uncertainty about the full capabilities and widespread availability of 5G, many enterprises may
lean toward alternate technologies, such as LTE, Wi-Fi 6, and various Internet of Things (IoT)
networks, that can not only complement but also compete with 5G.
To understand how the future could unfold, we applied game theory to market dynamics and
prevailing operator capabilities and mapped out five scenarios for the 5G evolution. Our
assessment of the expected market evolution reveals that ASEAN telecom operators are poised
to capture only about 60 percent of the identified 5G potential. Operators will need to step up to
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unlock the full potential of 5G. However, there is no single way forward. Each ASEAN market is
likely to evolve differently based on consumers’ willingness to pay, operators’ maturity to offer
enterprise use cases, and regulators’ actions. For example, in Singapore, we expect 5G to live up
to its full potential for consumers and enterprises, but in other ASEAN markets, consumers may
not be willing to pay a premium for 5G, thus affecting operators’ business cases. In addition, the
evolution of wholesale or OTT-funded models, while certainly a possibility, will require a
supportive regulatory framework. In Indonesia, given the presence of a major incumbent with
the right capabilities, the enterprise business could be a significant opportunity. But in other
markets, although the enterprise potential is significant, consumer-centric mobile operators will
not be as well-equipped, opening up an opportunity for non-telecom operators to launch private
networks for enterprises leveraging telecom wholesale services.
With 5G, telecom networks are at the core of crucial national infrastructure and will be under
intense homeland security scrutiny, including the related supply chains of devices and
equipment. Lingering questions remain about cybersecurity amid the escalating threat
landscape. With networks becoming more open, evolution and integration across different
network layers will increase the potential of vulnerabilities and will require engagement across a
range of equipment providers and technology vendors. Furthermore, the growth of IoT
networks, with large populations of unsophisticated devices, massively increases the attack
surface. A robust approach to address cybersecurity will be essential for operators and for
governments, especially given the strong business connections across the region. This will also
require tight integration between operators and cybersecurity agencies in each country.
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The Tremendous Value Potential of 5G
5G expected to alter the connectivity landscape
The next generation of mobile access technologies is expected to be a step change from earlier
generations. With a combination of three distinctive features—high throughput, ultra-low
latency, and low power connectivity, 5G promises speeds up to 50 times faster, 10 times more
responsiveness, and much lower power connectivity than 4G (see figure 1). And it comes at an
opportune time when consumers are using immense amounts of cellular data. The time required
to download long-form videos will be condensed from minutes on an LTE network to seconds on
a 5G network. From an operator perspective, 5G’s advanced capacity capabilities will enable
much more efficient management of the expected data payload growth, better control over
quality of service, and simultaneous management of a vast number of devices.

Figure 1
5G could be 20 times faster than the previous generation
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Speed, low latency, and enhanced connectivity can fast-track the commercialization of several
advanced use cases, including Industry 4.0, augmented and virtual reality (AR/VR), massive IoT
deployments, and more (see appendix: 5G Use Case: Smart Cities on page 27). In addition,
5G opens the door for network slicing, through which operators can allocate portions of the
network to specific uses and leverage a common network infrastructure to provide dedicated
virtual networks tailored for a specific service.

5G expected to reach 200 million subscriptions in ASEAN by 2025
Many operators around the world are already testing and launching 5G networks, including in
the United States, South Korea, Japan, and Australia. China is also expected to be a major
proponent and driver of 5G deployment.
Services are being launched cluster by cluster and are expected to scale more broadly over the
next 12 to 18 months, in line with availability of devices. Globally, we expect 5G subscriptions to
surpass 2.5 billion by 2025 with more than 1 billion subscriptions in China alone. China’s rapid
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growth is likely to catalyze global consumer device availability at affordable price points.
Advanced countries such as the United States, United Kingdom, South Korea, and Germany
are likely to see penetration of more than 50 percent, accounting for 700 million to 800
million connections.
In the ASEAN region, Singapore is expected to lead the way in launching 5G in 2020, followed
by Vietnam, the Philippines, Malaysia, and Thailand. Initial growth will come from high-value
customers and high-value devices, and subscriptions will start to scale as devices become
more affordable in the $300 to $500 range. As a result, we expect 5G penetration to be around
25 to 40 percent in major countries in the region by 2025, with Singapore seeing more than
50 percent penetration (see figure 2). Overall, we expect the number of 5G subscriptions in
ASEAN to exceed 200 million in 2025. Indonesia will have the highest uptake with more than
100 million subscriptions.

Figure 2
ASEAN 5G subscriptions are expected to reach 200 million by 2025
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Timely availability of spectrum for a widespread deployment of 5G in ASEAN is a major concern
and will affect the speed of rollout. While 5G can be deployed across multiple bands, the initial
core bands will be 3.5 GHz for mid band, 700 MHz for low band, and mmWave spectrum above
24 GHz. In ASEAN, 700 MHz and 3.5 GHz bands are still being used to provide other services
such as free-to-air (FTA) broadcast and satellite TV. Operators in Singapore, Malaysia, Thailand,
and the Philippines are using low band for FTA TV and mobile services. Most countries in the
region are using mid band for satellite services. And in several ASEAN countries, valuable
spectrum is being occupied for military and government use. Although countries such as
Singapore are carving out specific sub-bands in 3.5 GHz, the amount of spectrum made
available will not be enough for large-scale, high-capacity use of 5G. Hence, substantial
re-farming of existing bands will be required to accelerate 5G deployment. And although
mmWave spectrum is available in larger quantities, outdoor performance could be challenging
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and subject to rain attenuation given the region’s heavy rainfalls. We discuss the spectrum
situation and required regulatory actions later in this report (see Imperative for Regulators to
Support and Act to Capture Value on page 20).

5G offers opportunities in B2C, B2B, and B2B2X
5G’s enhanced capabilities will open up new opportunities for operators across three segments:
Consumer or business-to-consumer (B2C) opportunities are those that telecom operators can
provide to consumers directly, including mobile broadband and FWA. The first wave of 5G
deployments will focus on consumers and provide super-fast Internet connections that enable
streaming of high-definition videos and interactive content. Operators will benefit from
migrating customers to higher-speed networks and charging for differentiated services. The
initial network deployments will also enable FWA broadband connections, particularly in
markets where fixed broadband penetration is low or fixed line speeds are slow.
Enterprise or business-to-business (B2B) encompasses a wide variety of use cases that
businesses can deploy across key manufacturing, services, and agriculture sectors. For most B2B
use cases, 5G is expected to be one of the mainstream technology of the future, with alternate
technologies playing complementary and selective roles. By virtue of its unique capabilities of low
latency and high reliability, 5G is also likely to bring to the forefront new use cases that could be
applied across sectors, such as remote robotics, massive IoT deployments, and remote precision
operations, such as surgery.
Business-to-business-to-X (B2B2X) models provide connectivity and services to businesses
that then provide services to other businesses or consumers down the value chain. The
enhanced network slicing capabilities of 5G have the potential to add to operators’ toplines and
open new business models. For example, operators can charge OTT service providers for
dedicated bandwidth, which OTT players can use to stream high-quality, interactive content to
consumers. In addition, operators could wholesale connectivity to private vendors to operate
campus networks for manufacturing companies. However, slicing is still in early phases of
development with standards yet to be finalized, and it might take some time before this
distinctive capability is fully available to operators.
In the following sections, we discuss the potential of these segment-specific opportunities, with
B2B2X being integrated with B2C or B2B depending on the end customer.

Operators could capture 9 to 12 percent in additional revenues
For ASEAN operators, 5G promises to fuel the next wave of growth. In 2025, operators could
have an annual unconstrained additional revenue potential of $4.5 billion to $6 billion, or 9 to 12
percent of current telecom revenues (see figure 3 on page 6). Operators can add 6 to 9 percent
($2.5 billion to $3.5 billion) to consumer revenues and 18 to 22 percent ($1.5 billion to $2.5 billion)
to enterprise revenues.
Given the otherwise widely stagnating revenues of telecom operators both in the region and
around the world, this is an astonishing opportunity that operators must make all efforts to
capture. Indonesia has the most potential, followed by Thailand and Malaysia (see figure 4 on
page 6). The size of Indonesia’s manufacturing and services sectors, the high number of data
users, and the low fixed broadband market will fuel the country’s potential. In most ASEAN
countries, FWA is a significant opportunity in itself, except for highly fiberized Singapore. Our
analysis also shows the substantial potential of the region’s B2B enterprise segment.
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Figure 3
5G has substantial monetization potential for ASEAN operators
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Figure 4
Indonesia has the highest value potential with 5G
Annual 5G unconstrained potential
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B2C offers a significant near-term opportunity with consumer
excitement for 5G and FWA
As with previous generations of cellular technologies, the consumer segment will be a
significant value driver for 5G. The incremental value is likely to be generated from consumers’
willingness to pay for speed and bundled-in OTT services.
At its most basic, tiered pricing for differentiated speeds is a key mechanism to optimize
revenues. In fact, our proprietary behavioral consumer testing in several Asian and European
markets shows that consumers are willing to pay 10 to 15 percent more for 5G services. This
would be a significant boost to otherwise declining average revenue per user (ARPU). Additional
opportunities will come through bundling services such as video streaming, cloud gaming, and
AR/VR. The focus will be on data-intensive and interactive services that require network speed
and low latency as well as storage and computing capabilities in the cloud.

ASEAN operators could capture 6 to 9 percent in
additional consumer revenues by 2025.

Operators can adopt B2B2C models, partnering with OTT providers to enable differentiated
services. For example, they may charge video-on-demand and cloud gaming service providers
for dedicated slices for high-quality streaming over cellular networks. Cloud gaming appears to
be an especially interesting use case because of the need for low latency and video
compression. With its low latency and high throughput features, 5G promises to be a game
changer in this space, especially in some of the game-obsessed markets of ASEAN such as
Thailand and Indonesia.
Although consumers appear to be open to paying more, operators will still need to create the
right propositions and build the right partner ecosystem for value-enhancing bundles. This will
require new commercial and partnering capabilities with subscription video-on-demand
(SVOD) providers such as Netflix or Iflix as well as cloud gaming service providers such as
PlayStation Now or Google Stadia.
FWA has emerged as one of the early and potentially very substantial consumer use cases.
Deployment is likely to begin in dense clusters with low fixed broadband penetration and
price-sensitive customers in countries such as Indonesia and the Philippines. We expect 5 to 7
million FWA connections across ASEAN by 2025. With its very low fixed broadband penetration,
Indonesia is expected to be the frontrunner with 2 to 2.4 million connections, followed by the
Philippines and Thailand with 1.9 million to 2.3 million connections. With such adoption levels,
the 5G-enabled FWA market opportunity will be around 10 to 15 percent of fixed broadband
connections. We expect the ARPU for FWA to be marginally lower at around 75 to 80 percent of
fixed broadband ARPU in the region. This constitutes another significant uplift potential of
consumer revenue for mobile operators (see sidebar: FWA Has the Potential to Expand Fixed
Broadband Penetration on page 8).
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FWA Has the Potential to Expand Fixed Broadband Penetration
FWA is emerging as one of the
early consumer use cases.
Although FWA has been deployed
on 4G and other cellular
technologies, services have been
unable to reliably match the
network speed and performance
of fixed broadband services. If it
can perform on par, FWA could
augment fixed broadband,
especially in countries with low
fixed broadband penetration such
as Indonesia, the Philippines,
and Thailand.
FWA is likely to be deployed on
mid-band and mmWave
spectrum. Industry experts put
the optimal bandwidth at 80 to
100 MHz on the mid-band and 800
MHz on mmWave given the
required higher cell site density.
Data capacity for each sector,
measured as spectrum efficiency,
using multiple input, multiple
output (MIMO) technology can
vary from 40 bits per Hz to 200
bits per Hz. Assuming the lower
end of spectrum efficiency,
900 MHz of spectrum and a
contention ratio of 1:5, each cell
site can potentially be used to
provide a fixed broadband
comparable service to roughly
150 households.1 Hence, FWA on
5G has the potential to match the
performance of existing fixed
broadband services—a key pain

point that hampered widespread
deployment of FWA on 4G.
Another vital dimension to FWA
adoption across ASEAN will be
the broadband plans that telecom
operators are able to offer based
on small cell economics. For
instance, in Indonesia, we
estimate a capex per cell site of
between $30,000 and $35,000.2
To achieve a 10 percent return on
invested capital (ROIC), operators
will need the EBITDA to be $7,000
to $8,000 per FWA site.3 The
required ARPU for a sustainable
EBITDA of 40 percent will thus
depend on the penetration
achieved (see figure).
With a penetration of 60 percent or
more, the minimum viable ARPU is
$15 to $18—more than 20 percent
cheaper than current fixed
broadband prices in Indonesia.
Although AT&T and Verizon in the
United States are taking the lead
in deploying 5G FWA services,
there is a tremendous opportunity
in emerging markets with low
fixed broadband penetration.
Operators in the region will do
well to accelerate broadband
penetration by identifying key
clusters with high household
density and low broadband
penetration and using existing

infrastructure to deploy 5G FWA
solutions as one of the first
commercial uses.
However, operators will need to
demonstrate the performance of
5G FWA compared with fixed
broadband options as well as
earlier versions of cellular FWA.
Susceptibility of mmWave
spectrum to rain attenuation in a
region with high rainfall could
pose a specific challenge.
Furthermore, operators will
require incremental capex to
deploy small cells to monetize the
potential opportunity from FWA.
Microwave instead of widespread
fiber backhaul will help with the
economics, but site density for
mmWave deployment might be
high and could require outdoor
antennas at homes, which would
add to the cost and installation
complexity.
With an estimated 2 to 2.4 million
FWA connections in Indonesia,
and 1.9 million to 2.3 million
connections in the Philippines
and Thailand by 2025, 35,000 to
42,0000 FWA sites will need to be
deployed. We forecast an
additional capex of about $1
billion to roll out FWA across
these countries.

ARPU levels depend on the number of households covered
FWA: expected ARPU based on household coverage
($ per small cell per site)
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22–26

60% of households
80% of households

15–18
11–13

Note: ARPU is average revenue per user; FWA is fixed wireless access.
Source: A.T. Kearney analysis

1

Typical contention ratio for fixed broadband connections range from five to 20 times.

2

This includes about $25,000 for equipment, $5,000 to $6,000 for backhaul fiber, and a spectrum cost of about $3,000. The key
contributor to spectrum charges would be the 3.5 GHz band.

3

Assuming a corporate tax rate of 25 percent and useful life of equipment and fiber as 10 years.
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5G: a Crucial Infrastructure for Industry 4.0 and
Enterprise Digitalization
Enterprise use cases offer significant potential
In addition to enriching the consumer experience, 5G can unlock a wealth of benefits for
enterprises. The advent of 5G is likely to accelerate digitalization and the adoption of Industry
4.0, which in turn will drive the growth of 5G in the region. In Accelerating 4IR in ASEAN: An
Action Plan for Manufacturers, we identified the significant value that Industry 4.0 holds as a 35
to 40 percent increase in manufacturing value added.4 Characterized by an intelligent and
connected ecosystem of people and machines, Industry 4.0 is underpinned by five emerging
technologies: IoT, artificial intelligence (AI), 3D printing, advanced robotics, and AR/VR-enabled
wearables. In addition to supporting most of these technologies, 5G will also be a crucial
technology for their implementation. We expect 5G and its enhanced connectivity features to
power IoT use cases in the short term and AR/VR and advanced robotics-related deployments in
the medium to long term. In essence, 5G will be an important infrastructure to support the wide
deployment of Industry 4.0 technologies and drive enterprise digitalization.
The additional revenue potential of enhanced connectivity and Industry 4.0 technologies for
ASEAN is around $140 billion to $150 billion by 2025 across the region’s key manufacturing,
services, and agriculture sectors. We expect 5G to unlock 40 to 50 percent of the value at stake
(see figure 5).

Figure 5
5G will support Industry 4.0 and enterprise digitalization
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See Accelerating 4IR in ASEAN: An Action Plan for Manufacturers at www.atkearney.es.
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About $60 billion to $70 billion of value add from 5G will lead to an incremental information and
communications technology (ICT) spend of around $6 billion in the region, spanning devices,
connectivity, service enablement platforms, and applications.5 The spend is highly skewed
toward applications and services, accounting for more than 50 percent of spend. Telecom
operators around the world are facing strong competition in the applications and services
domain, with advanced operators claiming only 10 to 15 percent of this part of the value chain.
However, operators are relatively well-positioned to address platform needs in addition to core
connectivity. Considering this, we believe operators can target 25 to 30 percent of the region’s
incremental ICT spend—to the tune of $1.5 billion to $2.5 billion by 2025. This could constitute
18 to 22 percent in incremental enterprise revenues, a huge step-up potential in an otherwise
very competitive market.

IoT use case expected to lead the way
Across sectors, IoT use cases will prevail, starting with basic IoT cases deploying a large number
of connected devices, such as remote monitoring of production assets in manufacturing,
tracking material and products in the logistics sector, and monitoring livestock or production in
agriculture. In the medium to long term, advanced IoT use cases requiring low latency and high
reliability will become prominent, especially across manufacturing and services. Remote
robotics and assistive robots in manufacturing, collaborative robots in retail, and autonomous
drones in service industries are a few examples of such advanced use cases.
Public safety will be another important class of use cases that could see widespread use in more
developed locations such as Singapore and downtown areas of capital cities across the region.
For example, more data and high-resolution imagery to and from first responders along with
smart video surveillance are likely to become prevalent in these dense urban areas.
Determining the value potential of 5G requires taking a close look at the unique use cases
enabled by 5G, coupled with the time horizon over which the use cases are expected to bear
fruit (see figure 6 on page 11).

5G needs to capture a first-mover advantage over
alternate technologies
Despite the potential, near-term use cases are not likely to be dependent on 5G, and most of
the IoT-related use case can be deployed using alternate technologies. A comparison of 5G
and other technologies used for IoT deployments shows that 5G fares better across most
features under International Mobile Telecommunications (IMT) 2020 specifications. But on
features beyond latency and reliability, the differences are relatively small (see figure 7 on page
11). In some cases, given the diverse characteristics, 5G and the alternate technologies can be
complementary to deliver different use cases.
5G promises to support a wider range of use cases than current mobile network technologies,
and enterprises looking to future-proof their networks will see merit in deploying 5G. However,
those embarking on a digital transformation and Industry 4.0 journey now might not wait for 5G
rollouts and instead use other technologies for near-term use cases. This could create a de facto
technology lock-in. As such, addressing immediate enterprise needs with an eye on the future
will be essential to the success of 5G. Telecom operators will want to deploy 5G early as well as
leverage other complementary technologies such as Wi-Fi 6.
5

Enterprises typically spend 6 to 10 percent of total revenue on ICT.
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Alternative
technologies
are available.

5G is a
strong enabler.

5G is
required.

Figure 6
5G can support a variety of enterprise use cases

Public safety: massive
video surveillance
Public safety: emergency
operations support

Monitoring
drones
(farming)

Public safety:
HD body cams
with face recognition

Remote
monitoring:
logistics
Remote
monitoring:
distributed
assets

Autonomous
Smart farming
drones
drones
(smart city)
(AI-enabled)

Remote control:
mobile equipment

Airborne taxi

Retail
AR/VR

Autonomous
drones (logistics)
Remote robotics
(haptic feedback and VR)
Highly automated
driving (cellular vehicle-to-everything)

Smart farming Remote
equipment monitoring:
production

Cobots for
retail automation
New insurance
models

Assistive
robots

Retail banking automation
Automatic guided
vehicles (AGV)
Remote control: stationary equipment

Robotic nursing and
medical robots

Material and product tracking
Health
monitoring

Smart traffic and
parking management

Smart metering and grid protection

Distributed soil
sensor monitoring

Use cases to
become mainstream
Services

Use cases in prototype or
proof-of-concept stages

Manufacturing

Agriculture

Still major R&D to be done

Relative opportunity
(volume, communication, and equipment spend)

Source: A.T. Kearney analysis

Figure 7
5G and the competing and complimentary technologies
Throughput

Latency

Energy
efficiency1

Mobility

Range

Reliability

Device
density2

10–20 Gbps

1 ms

More than
10 years

High

500 m (28 GHz)–
50 km (low band,
flat rural)

Very high

1 million
connected
devices

9.6 Gbps

Less than
10 ms

–

Low

Less than
1 km

Very high

–

27 Kbps (max)

Similar to
NB–IoT

About
13 years

Medium

11 kms

Low

–

NB-IoT

250 Kbps

1.6–10 s

About
11 years

Low

15 kms

Medium

1 million
connected
devices

LTE

100–1,000
Mbps

10 ms

–

High

50 km (low
band, flat rural)

High

–

LTE-M

1 Mbps

10–15 ms

About
10 years

High

11 kms

Medium

1 million
connected
devices

Wi-Fi
HaLow

18 Mbps

Less than
10 ms

About
3 years

Low

1.5 km

Medium

About 250,000
connected
devices

5G
Wi-Fi 6
LoRa

1

Measured as lifetime of 5 Wh battery device

2

Per square kilometer; for WiFi HaLow, assuming 25 access points per square kilometer

Sources: International Mobile Telecommunications 2020; A.T. Kearney analysis
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Bundling with solutions and applications will be crucial to
capturing the full enterprise potential
Moreover, bundling enhanced connectivity with solutions and applications will be vital to help
enterprise customers understand and implement crucial value-enhancing use cases. As our
Accelerating 4IR in ASEAN: An Action Plan for Manufacturers study reveals, few enterprises have
the competencies to pilot and scale up use cases on their own, and they will need external
guidance and assistance. Telecom operators will need to build new sector-specific capabilities
to succeed across multiple and very different enterprise domains. For many of the region’s
consumer-focused mobile operators, this might constitute a major leap in creating the required
value escalator to capture these new opportunities (see figure 8).

Figure 8
Telecom operators will need to build new capabilities
Expanded services across app
development and maintenance value chain

Integrated
delivery and
service
management

Off the shelf, customized, and bespoke
Increasing
capability

Use cases and industry solutions

Applications

Platforms

Services integration

Managed mobility

Connectivity
and hardware

Infrastructure, software, and network APIs
Seamless integration with services
portfolios (Cloud, MNS, UC, security)
Compelling portfolio of managed services
Defend and grow core by leveraging
key network differentiators

Sales and
solution:
• Consulting
• Professional
services
Build and run
• Service
integration
• Integrated
service
management
• Customer
services unit

Notes: MNS is managed network security; UC is unified communications; API is application programming interface.
Source: A.T. Kearney analysis

In fact, telecom operators are not likely to flourish in the applications and solutioning space on
their own and will need to leverage partnerships with ICT vendors and application providers to
co-create, deliver, and scale value-adding and customized use cases for their enterprise
customers. This will require building a strong partner ecosystem with both larger and smaller
technology companies, with a clear focus on specific industry domains.
Finally, as operators begin traversing newer enterprise territories, they will also have to contend
with a new set of competitors that will provide private networks to enterprises (see sidebar:
Private Networks Can Challenge Operators for Enterprise Connectivity on page 13).
In summary, with 5G, ASEAN operators have an opportunity to supercharge their enterprise
business by adding 18 to 22 percent to the existing $10 billion of enterprise revenues.
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Private Networks Can Challenge Operators for Enterprise Connectivity
With Industry 4.0 and the
escalating adoption of IoT for
mission-critical applications,
there is a growing requirement
for more reliable, configurable,
and secure networks. Thus,
more enterprises are exploring
5G private networks (5GPNs)
with high bandwidth and low
latency wireless connectivity.
These networks allow enterprises
to have much more control
over various aspects, including
prioritization, resource
utilization, and criticality of
applications. Network security
is enhanced as data can be
stored locally and security
policies can be customized to
meet requirements.

5GPNs are expected to become
especially relevant for use cases
in critical public communication,
connectivity for underserved
geographies and institutions with
large campuses, and industrial
IoT for high value-add industries
such as manufacturing, oil and
gas, and utilities.

to step up their offerings, and
vendors have already launched
various 5GPN initiatives. The
emergence of new ICT service
providers for 5GPN is expected
to shake up the status quo by
taking on telecom operators for a
share of the managed service
network offerings.

Although 5GPNs can help unlock
significant incremental value,
especially from Industry 4.0,
challenges exist for enterprises
to effectively adopt these.
Appropriate spectrum allocation,
efficient spectrum monitoring,
network synchronization, and
other regulatory issues are some
of the main challenges.
Established ICT players are likely

Policy clarity on spectrum
allocation and usage will be
essential for 5GPNs. A number of
options exist, such as telecom
operators sharing or leasing
spectrum, open access on
demand, or a direct allocation to
non-telecom operators. Germany
has decided to do this and it is
being considered in South Korea
and Japan.

Significant Challenges in the Realization of 5G Value
Six questions will determine the future of 5G in ASEAN
As we have seen, 5G holds an unprecedented promise to connect everything, and there are
tremendous possibilities across consumer and enterprise segments. However, unleashing this
generational change in connectivity will require a shift in the way telecom operators approach
the opportunity. Operators will need consumers to put a premium on high-speed networks and
adopt 5G FWA as a worthwhile alternative to fixed broadband connections. Enterprise
opportunities will require a paradigm shift in operators’ approach to moving beyond
connectivity, pitching 5G as the network of the future and delivering solutions for sectorspecific use cases.
Capturing the full value of 5G boils down to six core questions for operators across three
segments:
Consumers (B2C)
1.	 Can operators charge consumers more for 5G or by bundling in OTT services?
• Pricing. Can operators charge consumers more for higher speeds or quality, for example
for gaming, and avoid getting into price wars given the lower cost per GB of 5G?
• OTT bundling. Can operators get OTT providers to bundle services and charge the service
value on top of current price plans?
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2.	 Is FWA a value-adding opportunity given the underlying spectrum and economic
challenges?
• Spectrum. Will operators have access to significant amounts of spectrum, especially in
lower bands? Will mmWave spectrum work with the region’s heavy rainfalls?
• Backhaul. Will high-speed microwave be viable for deployment in less dense areas instead
of deploying expensive fiber backhaul?
• Site density and home installation. For mmWave spectrum, will the cost of high small-site
density and the need for outdoor antennas be both viable and acceptable to consumers
(instead of plug-and-play)?
Enterprises (B2B)
3.	 Are there compelling 5G-based use cases that allow operators to charge for enhanced
connectivity?
• Use case enablement. Will 5G’s new capabilities create a natural step-up in use case
enablement versus 3G and 4G or alternate technologies?
4.	 Will operators need to and be able to bundle services and solutions with 5G connectivity
to drive enterprise uptake?
• Need for service and solutions. Will enterprises simply buy enhanced connectivity, or
will operators be able to offer and deploy advanced solutions to help enterprises pilot
and scale use cases?
• Ability of operators. Given the high consumer focus of most mobile operators in the
region, will they be able to move up the value chain to offer these solutions and services to
enterprises?
B2B2X
5.	 Can operators realize value from OTT providers by providing superior quality on 5G?
• Regulation. Will regulators support paid and quality differentiation of network slices to
OTT providers?
• Commercial models. Can operators and OTT providers agree on suitable
commercial models?
6.	 Can operators create enhanced models through programmable networks such as
managed campus networks?
• Regulation. Will regulators allow the creation of network slices for programmable
networks or spectrum leases to non-telecom operators?
• Business model. Will operators be willing to enable other operators or companies to build
enterprise businesses with their network and spectrum?
The answers to these questions will form the foundation for a variety of scenarios across ASEAN
regarding how 5G will evolve and what unique paths operators and countries will chart to
capture the full value of 5G. Next, we discuss the five most likely scenarios.
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Five scenarios for the 5G evolution
In light of the challenges discussed above, operators and countries will evolve differently in
their ambition to realize the 5G potential. Some countries will be able to create an ecosystem in
which businesses thrive and consumers see the value in migrating to an enhanced network.
Others could see operators making the enterprise play possible with relevant capability
developments but engage in a price war on the consumer side, chipping away at the overall
value. And others might not be able to create any excitement from most participants.
Regulatory action—or a possible lack of it—regarding spectrum availability, network slicing,
and clarity on open access principles will determine the fate of B2B2X monetization opportunities
to a large extent and of FWA deployment to some extent (see appendix: 5G Monetization
Methodology on page 28). In short, the paths in the 5G journey will depend on the willingness and
capabilities of the ecosystem’s three players: telecom operators, enterprises, and regulators.
Five scenarios could play out (see figure 9):

Figure 9
The ASEAN region could see five scenarios for 5G
Breakthrough
Technology
(win–win for all)

Enterprise Enabler
for Leading
Operators
(win for some,
lose for most)

Consumers
Save the Day
(win for many)

Just Another
Technology Layer
(lose–lose for most)

Operators as
Infrastructure
Utilities
(game changing)

• Enterprise business
will be transformed:

• Some leading B2B
operators can
leverage 5G to
advance enterprise
customers and
capture value.

• Consumers are
excited by 5G
performance and
willing to pay more,
especially gamers
and streamers.

• A mostly selective
rollout focuses on
improving capacity
and performance.

• Operators focus on
infrastructure rollout
and network slicing
and wholesale.

• Most operators will
(continue to) fail in
B2B and fall back to
price competition.

• FWA turns into
a bigger-thananticipated
opportunity.

• Enterprises are not
willing to pay a
premium for 5G.

• Price focus is also
reflected in consumer
business—and
leading to value
destruction.

• OTT providers are
willing to pay for
better quality.

• Third-party providers,
OTTs, and MVNOs
use network slices
and programmable
networks to provide
services to
enterprises and
consumers.

– Operators help
advanced
enterprises adopt
new technologies
by building on 5G
connectivity.
– Service and
solution bundling
are essential.
• Consumers are
excited by 5G
performance and
willing to pay more.
• OTT providers are
willing to pay for
better quality.

• There is limited OTT
willingness to pay.

• Enterprise use cases
and monetization
models largely do
not work out (with
enterprises leveraging
other technologies).

• Operators are trying
to fill up networks
and discount quickly
(given perceived
lower $ per GB).
• Open access
principles prevent
OTT charging.

• Operators combine
2G and 3G legacy
networks to further
cut costs.

Expected scenarios
by country
Singapore

Malaysia Indonesia

Thailand Philippines

Vietnam

Rest of
ASEAN

Notes: OTT is over the top; MVNO is mobile virtual network operator; FWA is fixed wireless access.
Source: A.T. Kearney analysis
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Breakthrough Technology. Consumers are willing to pay a premium for speed and quality, and
enterprises embrace 5G as the network of the future. Most operators form partnerships and
collaborations to step up their capabilities and extract maximum value from both the enterprise
and consumer spaces.
Enterprise Enabler for Leading Operators. Operators continue to focus on price competition
on the consumer front. OTT service providers show little interest in partnering with operators to
enable B2B2C plays. However, some of the leading enterprise operators use 5G to propel their
B2B businesses.
Consumers Save the Day. Operators continue to focus on their traditionally large segment—
consumers—and deliver enhanced connectivity, nationwide coverage, and quality of service.
Customers are enthralled by such an offering and are willing to pay a premium. OTT players ride
on this migration to work with operators, enhancing operators’ returns from the consumer
segment through B2B2C models. Enterprises’ adoption of 5G is insignificant, and they turn to
other technologies to deploy solutions.
Just Another Technology Layer. As with 3G and 4G technology, consumers and enterprises do
not see the added value from a widespread deployment of 5G. As a result, operators focus on
recouping investments in the 4G cycle and only slowly and selectively deploy 5G in hotspot
areas. Enterprises continue to invest in alternate technologies as they see no benefit in paying a
premium for 5G.
Operators as Infrastructure Utilities. Because operators do not see additional value in
5G, they focus on infrastructure rollouts and use network slicing to wholesale 5G to other
companies, such as mobile virtual network operators, OTT providers, and 5GPNs. Operators
manage their business as a utility and combine their legacy networks to
reduce costs.

Each country will be on a different path
In any market, the adoption of 5G will depend on the combined vision and efforts of operators,
consumers, enterprises, and regulators. To determine the best possible scenario for any
country, we applied game theory principles by looking at consumer and enterprise ICT maturity,
policymakers’ willingness to push adoption, past industry and competitive pricing behaviors,
and operators’ ability to generate value in the enterprise space.
We put a spotlight on the enterprise opportunities. Most companies in the region are still not
ready to adopt Industry 4.0 technologies.6,7 Similarly, only a few leading operators in select
countries are positioned to monetize the enterprise opportunity. For example, Singapore and
Indonesia are well-positioned to take advantage of the 5G enterprise opportunity given the
presence of operators with both strong mobile and enterprise capabilities. We expect
Singapore to be well ahead of other countries in the region in terms of not only 5G deployment
but also value capture, followed by Malaysia and Indonesia. Other countries, including
Thailand and the Philippines, may need additional efforts in capability building to unlock the
5G enterprise opportunity (see figure 10 on page 17). As a result, we predict the Breakthrough
Technology scenario will play out in Singapore, the Enterprise Enabler for Leading Operators
scenario in Indonesia and Malaysia, and the Just Another Technology Layer scenario in most
other ASEAN countries.
6

World Economic Forum’s Global Competitiveness Index

7

See Accelerating 4IR in ASEAN: An Action Plan for Manufacturers by A.T. Kearney in partnership with Cisco at www.atkearney.es.
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Figure 10
Countries are likely to capture value based on their ICT maturity and operator capabilities
Likelihood of value capture
Operator capabilities to
capture enterprise value

ICT maturity

17.6

Singapore

Singapore

Potential value capture

35–40%

Indonesia
and
Rest
Malaysia
of ASEAN
(Scenario 2) (Scenario 4)

Singapore
(Scenario 1)

16.3

Malaysia

Malaysia

14.5

Indonesia

Indonesia

15–20%

B2C
B2B2X

25–30%

FWA

14.6

Thailand

13.8

Philippines

Thailand

Philippines

10–15%

B2B
High % of value capture

20–25%

Medium % of value capture
Low % of value capture

Availability of latest technology

Enterprise revenue as % of total revenue

Notes: B2C is business to consumer; B2B2X is business to business to X; FWA is fixed wireless access; B2B is business to business.
Sources: World Economic Forum Global Competitiveness Index, company websites; A.T. Kearney analysis

ASEAN operators can capture about 60 percent of the value
at stake
Overall, we expect operators to capture only 50 to 60 percent of the unconstrained potential
across countries. This will still add 5 to 7 percent to their topline in 2025. Singapore captures
the largest share of the total unconstrained value potential, followed by Indonesia and Malaysia
(see figure 11).

Figure 11
Singapore will capture the largest amount of value from 5G
Annual 5G monetization potential: likely value capture
($ million, 2025)

Singapore

Indonesia

Malaysia

Thailand

Philippines

Vietnam

Rest of
ASEAN

Total

Total value
at stake

370–510

1,400–1,830

660–900

850–1,170

500–650

230–300

280–375

4,300–
5,800

Likely value
capture

310–430

1,000–1,300

470–620

300–410

180–230

80–100

100–130

2,500–
3,200

Source: A.T. Kearney analysis
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Telecom operators must take concerted actions to capture the most value
To maximize the value capture, operators in ASEAN should focus on five areas:
Avoid a price war. 5G is a step change from 4G and offers retail consumers what they value the
most: speed. Consumers are excited about 5G and are willing to pay for better quality, unlike 3G
and 4G technology. Operators will need to carefully construct their 5G product and pricing
portfolios and migrate consumers to the high-speed network. It would be fatal for operators to
engage in another price war to fill up their networks.
Push for regulatory action. Operators need to advocate for clarity from regulators on near-term
spectrum availability with the mid-band currently occupied and the significant bandwidth
required for FWA in the high band. Also, alternate technologies have traction with enterprises,
creating a possible lock-in that could hamper 5G adoption if there are resulting interoperability
challenges. Moving fast will be essential. Operators can seek provisional allotment of the few
available bands with limited bandwidth to conduct tests and develop new offers before the
commercial allocation. In addition, B2B2X monetization models depend on the regulatory
stance on open access principles and network slicing. Operators may need to demonstrate the
dependence of monetization models on these and make a case for favorable policy decisions.
While slicing will evolve more slowly, it is essential that conversations occur early to build clarity.
Develop “hero” consumer propositions. Convincing consumers to pay more for better gaming
quality or OTT bundles will require careful development of propositions that address underlying
emotional needs and create new pivotal consumer experiences. These could be purchases, for
example, via instant messaging platforms for instantaneous streaming quality upgrades or credit
facilities and insurance offers to buy advanced gaming devices. Similarly, FWA will require a
differentiated positioning vis-à-vis existing mobile or broadband services, such as plug-and-play
provisioning for “instant broadband” or on-demand installation experiences. Operators need to
develop real “hero” propositions that emotionally connect with consumers and change behaviors.
Conduct collaborative enterprise pilots. Demonstrating efficacy and complementarity of 5G
vis-à-vis alternate technology will be essential for enterprise 5G adoption. To begin, operators
need to work with enterprises to identify key pain points and discover use cases that can be part
of the solution. They will then need to engage with enterprises to run pilots that could help them
understand the benefits of 5G in a controlled environment and limited investment. This will
enable operators to build skills and determine win–win commercial models that are suitable for
these engagements.
Build a partner ecosystem. Enterprises are seeking comprehensive solutions that can address
their key issues and allow them to scale key use cases. Most operators in the region lack the
industry understanding, focus, and capabilities to support this solution delivery and will need to
create an ecosystem, including ICT players, vendors, and industry specialists. Operators will
also need to prioritize the industries and solutions that present the most promising
opportunities to scale their enterprise revenues.

Significant Investments Required to Roll Out 5G
Unlocking 5G’s substantial incremental value will require a significant technology rollout across
all infrastructure layers. In ASEAN, we expect that 5G rollout will begin with a non-standalone
deployment in the first few years, which will be faster and require less capex than a standalone
deployment (see figure 12 on page 19). This will be achieved with an upgrade of the 4G
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Figure 12
Initial 5G deployments will be on a non-standalone basis
Expected 5G evolution timeline in ASEAN
Year 1
5G pilot

Year 2

Year 3

Year 4

Year 5

5G release: non-standalone
• Core network and transport upgrade
• Macro sites upgrade: 5G added to 4G sites
• Network densification: small cells at select locations (for higher frequencies)
• Cloud RAN: centralized RNC sites along with distributed RAN at cell sites

Enhance mobile broadband, FWA
Standalone
5G pilot

5G release
standalone

• Mobile edge computing
• New 5G data center architectures, such
as AUSF, AMF, and SMF
Massive machine-type
communications
Ultra-reliable
low-latency communications

Notes: RAN is radio access network; RNC is radio network controller; FWA is fixed wireless access; AUSF is authentication server function;
AMF is access and mobility management function; SMF is session management function.
Source: A.T. Kearney analysis

infrastructure, allowing 4G and 5G to operate simultaneously. Together with ongoing network
modernizations, this will lead to a hybrid technology landscape with virtualization at the core to
begin, evolving to the edge, and continued existence of the legacy infrastructure. The
eventual end state will be a standalone deployment supporting 5G’s complete functionality and
full performance potential with lesser complexity. Singapore has decided to embark on a
standalone deployment from the beginning, which will incur significantly higher costs, but
should remain manageable given the size of the country.
To support the non-standalone 5G deployment, new antenna systems and radio infrastructure will
be required to upgrade 4G macro sites. New antenna supporting massive MIMO and radio base
stations, including radio heads, baseband units, and base transceiver stations (BTS) routers, will
be required. However, support structures can be upgraded for feeder cables and BTS power
equipment. The physical rollout, similar to earlier mobile generation rollouts, is expected to begin
with higher ARPU locations in downtown and urban areas. For specific monetization opportunities
such as B2B and FWA, radio stations are likely to be supplemented with small cell deployments at
particular hotspots to support specific applications along with higher frequencies.
Beyond the access sites, transport upgrades on the access, including fiber rollouts and
microwave upgrades, will be necessary to support the increased capacity needs. This will need
to be coupled with delayering and latency management on the backhaul enabled with softwaredefined networks (SDNs). Within the core network, mobile switching centers, evolved packet
core (EPC), unified data management (UDM), and policy and charging rules function (PCRF) will
require upgrades. Over time, investments in data centers and edge computing infrastructure
will also be necessary to support advanced use cases.
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Nearly $14 billion in capex will be required
The required capex investment for a non-standalone rollout of 5G across ASEAN will be $13.5
billion up to 2025 (see figure 13). This constitutes roughly 5 to 8 percent of the annual overall
operator revenues in the region. Operators are likely to continue to invest in building and
upgrading their 4G networks, and the initial non-standalone 5G rollout is likely to fall within their
existing capex envelopes of 15 to 20 percent of revenues. The investments will commence with
upgrading their core and transport networks to support the much higher throughput and
latency requirements for 5G as well as to provide massive connectivity and high availability.
The core networks need to be designed to support new features, such as network slicing, and
enable improved quality of service and cloud-native friendly architecture.

Figure 13
Rolling out 5G across ASEAN will require a massive investment
Annual capex for non-standalone 5G
($ billion, 2020–2025)
11–18

Capex split by network layers

4–6

Core
2–3

2–3
1–1.5

0.4–0.5

Transport
1.0–1.5

1.5–2.5
1.5–2.5

Radio
8–13

Rest of
ASEAN

Philippines

Vietnam

Singapore

Malaysia

Thailand

Indonesia

ASEAN

1–1.5

Sources: Tower Xchange; A.T. Kearney analysis

In contrast, commencing with a standalone rollout of 5G would increase the capex investment
to more than five times of a non-standalone rollout on a per GB basis. A standalone rollout could
also lead to a suboptimal usage of spectrum resources as operators are unable to backward
integrate with 4G networks or implement dynamic spectrum allocation. This could put a
significant strain on operator resources, further supporting a non-standalone rollout.

Imperative for Regulators to Support and Act to
Capture Value
Given the ecosystem challenges and the large value at stake, regulators will play a central role in
enabling the value capture of 5G and sustaining the industry’s underlying economics that will
be impacted by the high cost of capex deployment.
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Our interactions with the region’s operators, regulators, and government representatives reveal
that five policy areas will be essential for regulators:
• Provide a clear road map for spectrum usage. Ensure near-term spectrum availability in
core bands that will be in use globally, keep spectrum prices reasonable, allow technology
neutrality, and re-farm relevant bands, enabling liquidity in the spectrum market (through
trading and sharing), fostering wholesaling also to non-telecom players for specific enterprise
plays, and allowing the use of alternate technologies.
• Foster infrastructure sharing. Promote active and passive network sharing between operators.
• Ensure access to sites and backhaul. Enable right-of-way access across regions and
municipalities, ensuring open and cost-effective access to key site locations, especially for
small cells and backhaul.
• Clarify an open access policy. Establish open access principles for those willing to pay for
network slices and quality differentiation.
• Establish a national cybersecurity action framework. Nurture the development of national
cybersecurity capabilities in coordination with the ASEAN region.
1.	 Provide a clear road map for spectrum usage
5G will be deployed across multiple bands, with three bands likely to be important globally in
the near-term: low band (700 MHz), mid-band (3.5 to 4.2 GHz), and high-band on mmWave
spectrum (24 to 28 GHz). In ASEAN, many of these bands are already being used to provide
other services. Low band is being used for FTA TV, and mid-band is being used for satellite
services (see figure 14). Although mmWave bands are available, deployment will need to be
combined with low band spectrum to enable an economically viable coverage of suburban and
rural areas as well as in-building access.

Figure 14
Multiple bands are being considered for 5G deployment
Country

Singapore

Malaysia

Thailand

Less than
1 GHz

3 GHz

4 GHz

More than
10 GHz

700
MHz

1.8, 2.1, 2.5
GHz

3.4-3.6
GHz

26, 28
GHz

Allocated
to MNOs
(tech neutral)

2.6
GHz

3.6
GHz

28
GHz

• Low band, analogue TV
• Mid-band, satellite players such as MEASAT
• Spectrum recommendations expected in 2019

700, 900
MHz

2.6
GHz

3.5
GHz

26, 28
GHz

• Low band, digital TV
• Mid-band, satellite players such as Thaicom
• TrueMove may reallocate 900 MHz band to 5G

3.4-3.6
GHz

24.25-29.5
GHz

2.1, 2.5
GHz

3.3, 3.5
GHz

10.5
GHz

2.6
GHz

3.7-3.8
GHz

26-27
GHz

Expected to be tech neutral

Indonesia

Philippines

Currently used by satellite service
providers; repurposing to take time

700, 850
MHz

Vietnam
Under consideration

Remarks
• Repurposing low band for 5G
• Mid-band, fixed satellite
• Co-existence trials ongoing in 3.5, 28 GHz bands

• Low band, fixed microwave link
• Spectrum policy expected by 2020
• Low band, fixed microwave radio link
• Mid-band, satellite services
• Globe and Smart expected to launch 5G in 2020
• Mid-band satellite
• Test spectrum allotted

Expected launch band

Source: A.T. Kearney analysis
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In Singapore, the Info-communications Media Development Authority is considering all three
bands for 5G. The low bands are already allocated to telecom operators on technology-neutral
terms and can be repurposed for 5G, and co-existence trials are ongoing in the 3.5 and 28 GHz
bands. The Malaysian Communications and Multimedia Commission has established a national
5G Taskforce to recommend a comprehensive strategy and policy by September. In Thailand,
the National Broadcasting and Telecommunications Commission is expected to release the 700
MHz spectrum on technology-neutral terms and allow license winners to roll out 5G services in
December 2020. The Commission is also considering auctioning the 2.6 GHz band for 5G by
2020. In Indonesia, 5G is still distant, as the initial indications by Badan Regulasi Telekomunikasi
Indonesia point to 5G spectrum licensing by 2022. In contrast, the Philippines expects 5G
rollout by 2020 in a variety of bands. As such, the prospects for widespread and ample
spectrum availability in ASEAN are not very promising, and regulators will need to take decisive
actions to avoid delays in 5G deployments.
So far, spectrum prices for 5G have been comparable to 4G in many parts of the world,
depending on the allocation by auction or other mechanisms. 5G spectrum prices (measured
as $/MHz/Pop) in South Korea are 0.19 for 3.5 GHz compared with 0.17 for 2.6 GHz for 4G.
Similarly, in the United Kingdom, spectrum prices for 3.4 GHz (5G) and 2.3 GHz (4G) turned
out to be 0.17 and 0.11 respectively. In Germany though, 5G prices show a noticeable gap versus
4G prices. Given the still recent 4G capex cycle in ASEAN, regulators will need to carefully
think through the allocation methodology and pricing to balance national objectives with
the economic sustainability of operators and an accelerated rollout. More adoption of
technology-neutral spectrum allocation and mechanisms for trading and sharing of spectrum
will be essential.
Some countries, including Germany, South Korea, and Japan, also plan to allot spectrum to
non-telecom operators to support the deployment of private networks and applications in
specific enterprise settings. This might require allocating spectrum in small geographic sizes,
or what Japan calls “local spectrum”, and regulators need to consider different assignment
methods, for example, fees instead of auctions. Mid-band or high-band spectrum, given its
propagation characteristics, appears to be better suited for these use cases than low-band
spectrum, which can cover wide areas for consumer connectivity.
Given that several ASEAN countries primarily have consumer-oriented mobile operators,
regulators should consider this to ensure that leading enterprise players can independently or
through partnerships, use 5G to deploy enterprise use cases.
2.	 Foster infrastructure sharing
Huge investments during the 4G capex cycle combined with degrading ARPU have put
significant pressure on operators’ return on investment. The high cell site density required for
5G in higher frequency bands and the unclear 5G economics are expected to add to operators’
woes. In such a scenario, infrastructure sharing can be crucial to improving the industry’s
economics. Already, we have witnessed passive infrastructure sharing where operators’ sharing
of towers, ducts, and trenches has led to 5 to 10 percent savings in capex.
In ASEAN, however, such sharing has often been less strategic and more focused on tactical
and reciprocal opportunities. Operators have focused on building individual networks, which
led to not only high capital investments but also significant costs to society in terms of
duplication of infrastructure and unsightly towers, poles and antennas. Going forward,
structural active infrastructure sharing can deliver significant economic and societal
advantages. Active sharing includes elements of the network, such as base stations and other
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active equipment in various layers of the network. An industry-wide structural effort would
require the coordination and cooperation of all key stakeholders, including operators, tower
companies, authorities, and vendors, to create either multi-operator radio access networks
(MORAN) or multi-operator core network (MOCN) arrangements or co-building of a fiber
network. Structured active sharing could lead to 30 to 40 percent capex and opex savings
compared with passive sharing.
The benefits of sharing active network components vary depending on the scope of the sharing.
Regulators can choose to enable various models based on the maturity of the country’s telecom
sector, the financial health of the sector and its players, and the importance of 5G in driving the
country’s digital ambitions. For instance, the South Korean government is coordinating an effort
to have mobile telecom companies share their end-to-end network, including antennas, to
develop a single 5G network. Mexico’s government launched a wholesale open access network
(WOAN) for 4G, developed through a public–private partnership. As networks densify and evolve,
a mobile broadband network-type structure is among the options some countries are
considering. However, national broadband networks in fixed-line connections have seen that
achieving good returns on investments and pervasive adoption are not easy outcomes to
achieve. Regulators will need to cautiously evaluate the merits of such an approach.
3.	 Ensure access to sites and backhaul
5G requires densification of networks through the widespread deployment of small cells. In
countries where commercial 5G deployment is under way, operators have been clamoring for
street furniture such as lampposts, utility poles, and other tall structures. In fact, industry
observers in the United Kingdom anticipate a two-year delay as a result of litigations related to
the control of lampposts. A new digital code by the UK regulator, the Office of Communications,
sought to streamline access to street furniture but was found to be ambiguous and has led to a
spike in litigations. The EU broadband cost reduction directive from 2014 also lays out some
useful principles with regard to the access to public infrastructure, providing clear timelines to
give permits and setting out requirements for transparency on available infrastructure and
dispute resolution procedures.
Two key issues have arisen: exclusive access to and rent for street furniture and the associated
right of way for backhaul. Giving operators exclusive deals could limit competition and create
unfair advantages. As they vie for a limited number of structures, operators will also need to
coordinate sharing. Regulators will need to ensure that monopolies are avoided. Local
government bodies and other landlords have been known to charge prohibitive rent for access
to such infrastructure. Federal governments and regulatory authorities should work with local
authorities and property owners to determine appropriate limits and terms of access to
streamline 5G deployment by avoiding expensive and lengthy legal battles.
Similarly, proportionate backhaul networks will be required. Dense fiber networks can be
developed through regulatory means by ensuring access to ducts and poles, promoting dark
fiber rental, and using fiber that has already been deployed for fixed broadband services.
4.	 Clarify wholesale and open access policy
Network slicing is a key feature of 5G, allowing the establishment of multiple virtual networks or
slices on top of a common shared infrastructure. Depending on the use case and related
technical requirements, each slice can be configured accordingly. This will enable a wide
variety of enterprise business services and commercial models on a common platform.
Telecom operators now have an opportunity to wholesale slices and enterprises are indicating a
willingness to pay for such differentiated connectivity offerings. Similarly, network slices for
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select consumer use cases such as cloud gaming and streaming of AR/VR content will enable
the monetization of the B2B2C opportunities highlighted earlier. Regulators will need to clarify
the principles and regulations on wholesale and paid differentiation. Regulators should also
decide if network slices can support a dual-sided offer, such as having OTT players purchase a
slice and then provide services to others on these slices.
A policy shift toward an open-access and wholesale network is needed, with a provision to
enable telecom operators to offer quality differentiation at a fee for select enterprises.
Although open access principles have not been a point of contention in ASEAN, regulators
will need to establish clear policies regarding the ability to create and charge for slices for
differentiation.
5.	 Establish a national cybersecurity action framework
5G will become crucial national infrastructure and core infrastructure for Industry 4.0 and
enterprise digitization, and, as result, cybersecurity will be under heavier scrutiny from
governments.
5G and massive machine-type communications (mMTC) will drive an exponential increase in the
use of IoT devices. The capabilities of these devices vary according to their purpose and usage,
many have low processing power with no built-in security features. This large population of
unsophisticated devices spread out across locations offers attackers low-hanging fruit. In fact,
IoT attacks are already prevalent. According to NTT Security’s 2017 Global Threat Intelligence
Report, 60 percent of all IoT attacks in 2016 originated in Asia.
Beyond device security, the new virtualized networks’ supply chain that uses commodity
hardware and open source software introduce new cyber-risks due to its complexity and the
limited visibility depth that operators get. This is in addition to geo-strategic risk from 5G
suppliers that is becoming higher in government security agendas. Operators may need to work
closely with governments on this. Further, they may need to look at supply chain risk
management programs that cover the entire ecosystem including the equipment providers and
free open source software.
Regulators need to establish a consistent cybersecurity approach across ASEAN as a
sustainable strategy to mitigate the escalating cybersecurity risks against the services run
over 5G and IoT networks and align with other government departments and agencies dealing
with national cybersecurity. We recommend establishing national apex cybersecurity
agencies to drive a multi-tier, comprehensive framework that considers all connected
devices, networks used, platforms, and applications across industry sectors, particularly
critical national infrastructure.8 A coherent national strategy that takes into account sectorlevel challenges posed by IoT deployment will be essential to identify various forms of IoT
threats. It might require enacting or updating cybersecurity legislation. Global standards and
recognition of international certifications will be vital to coordinate efforts across the region
and the globe. Finally, regulatory agencies must work closely with vendors as they play a
crucial role in developing the local ecosystem to ensure that country-level objectives are
understood and enforced.
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For more, see Cybersecurity in ASEAN: An Urgent Call to Action at www.atkearney.com.
5G in ASEAN: Reigniting Growth in Enterprise and Consumer Markets 24

Conclusion
In 2020, telecom operators will begin deploying 5G across ASEAN, unlocking an
unprecedented wealth of potential use cases and incremental revenues. As with earlier
generations, operators will start with a focus on consumers and strive to monetize the
excitement that 5G is creating and the FWA opportunity that it provides. In addition, 5G is
opening up a unique platform for Industry 4.0 and enterprise digitalization, presenting
operators with a sizable new opportunity.
The overall potential in ASEAN is substantial, possibly adding 6 to 9 percent to consumer
revenues and 18 to 22 percent to enterprise revenues. However, there are significant challenges
to capturing this potential, and the answers lie in addressing six questions:
1.	 Can operators charge consumers more for 5G or by bundling in OTT services? Given
consumers’ excitement, we believe this will be possible for most operators in the region.
2.	 Is FWA a value-adding opportunity given the underlying spectrum and economic
challenges? The jury is still out, and the opportunities will depend on the amount and type
of spectrum being made available (mid-band or mmWave) and the location-specific
economics of the required small cell deployment, especially for mmWave.
3.	 Are there compelling 5G-based use cases that allow operators to charge for enhanced
connectivity? Although 5G can be the most capable network of the future, many near- to
mid-term use cases will not depend on 5G and can be delivered by other technologies.
4.	 Will operators need to and be able to bundle services and solutions with 5G connectivity
to drive enterprise uptake? Enterprise customers will require guidance and support in their
digitalization journeys. Therefore, bundling enhanced connectivity with solutions will be
essential to capturing the enterprise potential. Few operators in the region will be able to
readily and effectively deliver this required step-up in enterprise capability.
5.	 Can operators realize value from OTT providers by providing superior quality on 5G? With
their enhanced network slicing capabilities, operators will be able to charge OTT providers
for differentiated services. We also believe that regulators in the region will support such
commercial models.
6.	 Can operators create enhanced models through programmable networks such as
managed mall or campus networks? Again, the jury is still out. We expect most operators to
be reluctant to enable potential new competitors to their enterprise businesses. Moreover,
networks slicing is still in early phases of its technical development.
Given the very diverse market and operator contexts, we believe each ASEAN country will take a
different path. In Singapore, for instance, we expect 5G to live up to its potential and be a
win–win for consumers and for enterprises. Meanwhile, in Indonesia and Malaysia, only a few
telecom operators are likely to be able to capture the enterprise opportunity. In other markets,
consumer-centric operators will be less well-equipped to capture the enterprise potential, and
the opportunity could be ripe for non-telecom players to set up and operate private networks
for enterprises on 5G or alternate technologies. As a result, we expect operators across the
region to capture only about 50 to 60 percent of the total value at stake. Finally, decisive
regulatory support will be essential to mitigate spectrum uncertainty, foster sustainable
economics, and address rising cybersecurity concerns.
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With 5G’s enormous potential, ASEAN telecom operators have a real opportunity to reverse their
declining consumer and enterprise revenues. However, unlocking that potential will not be easy
and does not depend only on providing enhanced connectivity. It will require thoughtful actions
and tangible new capabilities from all stakeholders.
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Appendix
5G Use Case: Smart Cities
Smart cities are a major emerging application area that 5G can support while providing
significant opportunities for telecom ecosystem players, such as operators, vendors, and
service providers. It involves integrating ICT and various connected physical devices to
optimize the efficiency of city operations and services. A host of emerging technologies,
including AI and IoT, make smart cities possible.

5G offers an end-to-end future-ready solution
across all use cases in the medium and long term.

A smart city encompasses various standalone use cases, enabled by combinations of diverse
technologies and offering various benefits to residents. An intelligent transportation system
(ITS) includes modules for automatic enforcement, dynamic traffic lights, and collision
avoidance systems, leading to improved traffic safety and better-informed decisions by citizens.
An ITS is enabled by technologies such as cellular vehicle-to-everything (C-V2X) and IoT. Smart
surveillance uses automatic video analysis technologies for video surveillance applications,
providing real-time alerts and reducing crime rates. It is enabled by video analytics and
unmanned aerial vehicles (UAV). Use cases such as smart grid, enabled by IoT, reduce strain on
critical resources and lower residents’ utility bills. Smart governance, enabled by blockchain
and data analytics, uses data and technology to facilitate and support better policymaking and
enhance transparency for residents.
5G offers an end-to-end future-ready solution across all use cases in the medium and long
term. It acts as a key enabler for the technologies required to deploy smart city solutions
(see appendix figure 1 on page 28). In addition, advancements in connectivity-specific
technologies supported by 5G, such as network slicing and edge computing, play a major
role in smart cities. Various constituent use cases of a smart city have diverse connectivity
requirements. For example, surveillance requires high throughput while UAV requires high
mobility and reliability. Using network slicing, 5G can satisfy the diverse needs on the same
physical infrastructure. Similarly, edge computing is crucial because adding edge appliances
to places such as street lighting, CCTV cameras, and parking meters can solve the problem of
transporting a large amount of data to the cloud for computing and storing, reducing costs
and lowering latency.
Case Study: Suwon 5G City
Samsung Electronics has rolled out a 5G city in Suwon, South Korea with a 5G stadium, a network
of 5G kiosks, and 5G connectivity nodes to manage use cases such as digital signs, CCTV
cameras (smart surveillance), traffic control (ITS), and various sensors. The information
gathered is shared via the 5G network to the central control tower, which can access the
information using a tablet to oversee the control status.
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Appendix Figure 1
5G has a variety of applicability for smart cities
Enabler technology

Key considerations for connectivity

Video analytics
Automatic analysis of video
to detect abnormalities

High data throughput is required to transport video
content from across the city to a central location.

High throughput capability

Low latency is required to facilitate quick response and
intervention when an abnormal situation is detected.

URLLC capabilities

Cellular V2X
Connects the vehicle to
infrastructure, network,
and other vehicles

Network slicing is used to ensure traffic to and from
a vehicle is isolated from other traffic.

Dedicated slices with
appropriate features

Data needs to be transferred long distances from
remote traffic to vehicle operation centers.

Mid and high band have
limited range

Unmanned aerial vehicles
Drones coordinating with
ground-based controller

High reliability is required to meet safety regulations
and avoid mid-air collisions and failures.

URLLC capabilities

High mobility is required as drones may have to travel
long distances for imaging and monitoring.

High mobility (eMBB)

High applicability

5G applicability

Moderate applicability

Low applicability

5G specific tech

Application for smart cities

Value add

Network slicing

• Various constituents of a smart city have
varying connectivity requirements.
For example, surveillance requires high
throughput while UAV high mobility.

• Using network slicing, 5G is able to
satisfy varying needs on the same
physical infrastructure.

Edge computing

• Adding edge appliances to streetlighting,
CCTV cameras, and parking meters can solve
the problem of transporting a large amount of
data to the cloud for computing and storage.

• Backhaul cost savings
• Lower latency

Notes: UAV is unmanned aerial vehicle; CCTV is closed circuit television; URLLC is ultra-reliable low latency communication; eMBB is enhanced
mobile broadband.
Source: A.T. Kearney analysis

Video analysis detects driving speeds and jaywalking pedestrians, improving safety by reducing
accidents. AI technologies are expected to be added, enabling smarter and safer city control
services. Kiosks give users high-throughput access to the Internet and rapid download speeds
(1 to 3 Gbps). In a few years, the kiosk network will be able to provide new services such as
high-definition video, map downloads, and large software updates for autonomous vehicles.

5G Monetization Methodology
In this section, we discuss the methodology for estimating the unconstrained monetization
potential of the 5G use cases. Although we adopted a bottom-up approach for the B2C and
B2B2X monetization opportunity, we derived the B2B potential using a top-down approach.
For bottom-up calculations, key drivers are forecasted for each opportunity to arrive at the
corresponding 5G revenue potential. For instance, the consumer opportunity is determined by
estimating the number of 5G mobile and FWA subscriptions and multiplying it with
corresponding incremental ARPU. Two scenarios have been considered: a conservative base
case and a more optimistic aggressive case.
Consumer–B2C incremental revenue potential
The incremental B2C revenue potential for 2025 has been calculated by estimating the premium
that telecom operators can realize. Country-specific 5G subscriptions have been estimated
using current and expected penetration of cellular network technologies, 5G expected takeoff
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year, and the historical uptake of 4G. In our base case, we estimate a 10 percent ARPU uptick,
which could go up to 15 percent if an aggressive scenario pans out. This is backed by our market
research, which indicates that telecom operators in Central Europe are expected to charge a
premium as 5G begins to be deployed this year. Our research is corroborated by market
developments in advanced markets, including the United States, where early indications from
operators point to a 20 to 25 percent premium on select plans.9
FWA revenue potential
Revenue from FWA for 2025 has been estimated by determining the expected FWA ARPU that
telecom operators can charge along with the expected FWA subscriptions in 2025 for key
ASEAN countries. FWA is expected to achieve a 30 percent share of overall broadband
penetration. FWA is also likely to accelerate the adoption of fixed broadband in countries with
low penetration, and we believe FWA adoption will be higher in such markets. Based on our
research of FWA economics, FWA ARPU, which is 75 percent of fixed broadband ARPU, will
enable FWA adoption while being economically viable.

Our market research indicates that telecom
operators in Central Europe are expected to charge
a premium as 5G begins to be deployed this year.

Consumer–B2B2X: cloud gaming and SVOD potential
To estimate the monetization potential from cloud gaming, we have considered the expected
mobile gaming revenue in 2025 along with the expected proportion of cloud-based gaming
revenue and expected bandwidth revenue for 5G. Cloud-based mobile gaming revenue is
expected to increase up to 60 percent.10
Consumer–B2B2X: cloud gaming and SVOD
To estimate the monetization potential from SVOD, we have considered forecasted SVOD
revenues for 2025 along with the proportion of viewing on cellular networks and expected
5G bandwidth provisioning revenue.
B2B revenue potential
To estimate the revenue potential from B2B use cases, the incremental revenue value at stake
from Industry 4.0 and digitalization up to 2025 has been determined across ASEAN markets
for the manufacturing, services, and agriculture sectors. Considering a compounded annual
increase up to 2025, we estimate a potential overall revenue increase of $147 billion.

9

In the United States, Verizon plans to charge a premium of $10 over the current ARPU of $40.
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Morgan Stanley: Five Drivers of 5G Value
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Emerging technologies such as IoT, AI, 3D printing, advance robotics, and AR/VR will help
unlock this value across sectors. Considering the relevance and criticality of enhanced
connectivity as an enabler for these technologies, we estimate that enhanced connectivity
such as 5G will unlock $65 billion—40 percent of the overall incremental revenue value at
stake (see appendix figure 2).

Appendix Figure 2
5G will support Industry 4.0 and enterprise digitalization
Value potential by technology
($ billion)
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Sources: World Economic Forum, IHS Markit; A.T. Kearney analysis

The corresponding ICT spend will be spread across the connectivity platform and application
layers. Telecom operators will continue to capture significant value within the connectivity
and infrastructure layer. Moving up the stack, the value that operators capture is reduced for
applications and services. Our estimate for B2B potential considers operators moving up the
stack to monetize connectivity and applications along with conventional connectivity offerings.
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