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Executive Summary 

5G is now being deployed by mobile operators around the world. With the first services coming 
online.  But there is a problem – the initial cost to build far exceeds the expected initial revenues, 
such that payback on the network build is not expected until 2022 at the earliest and 2023 for any 
significant revenues (U.S. and Asia Pacific) – for Europe, the situation is even worse with payback 
not expected until 2026.  And this is the best case.  The good news is that there is an answer that 
potentially cuts the initial investment and improves the financial metrics. 

5G is, in its simplest form, the next generation of wireless technology that offers mobile 
broadband, low latency connections and support for massive IoT connectivity.    For 5G, low 
latency is a key differentiator from 4G LTE – the initial bandwidth capabilities of 5G NR in the same 
spectrum bands is similar to LTE.  But low latency connectivity is only enabled by 5G.  As such, 
new 5G revenue-generating applications and services will have to utilize low latency to show value. 

When an operator first deploys LTE or 5G (or any new technology family), the initial build is 
designed simply to cover the required area: operators first build to cover as many POPs as possible 
with the fewest cell sites possible.  Once the 5G subscriber base starts to grow, more devices 
become available and usage of the network increases, then the operator increases the network 
capacity and attempts to fill in the dead spots in the original network.  iGR has modeled the 5G 
build costs (the cost to deploy the network, not operate it) for multiple regions across the world 
for 2018 to 2027 – this is the cost to build out a wide-area 5G network at scale, to meet the 
demand for mobile data: 

▪ U.S. $64.6B total  

▪ Europe $100.2B total 

▪ Asia Pacific $200.6B total. 

Taking the approach of building out the wide-area network as the revenue sources are also being 
developed results in the long payback period. 

The net effect of this analysis is that, across the world, mobile operators will invest in 5G for years 
before seeing any return – the fastest time that revenue exceeds the network investment and 
operating cost is 2023, five years after the start of the investment.  And this is the best case in 
terms of revenue and returns, assuming that 5G apps and services generate revenues immediately 
and that consumers see the value of 5G. 

The business case that works is to initially only build 5G ‘hotspots’ where the mobile operators 
need low latency to provide value-added services.  5G RAN hotspots, supported by edge compute, 
would provide low-latency services only where needed, thereby reducing build and operating 
costs but still providing 5G services. 

What are the expected savings using this approach?  Obviously, 5G network deployment and 
operating costs vary depending on the extent of the build but in general, according to iGR’s 
analysis, if a mobile operator deploys hotspots covering 10 percent of a wide-area build, the costs 
will reduce by 90 percent compared to the wire-area network.  Note that this still means 5G 
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service will be available in select areas and will still generate revenue, leaving wide-area coverage 
to the LTE network.  But, importantly, the initial 5G investment is far lower when the new 5G 
revenue sources are still being developed. 

It is important that this approach can be used in any region and country, and that the 
corresponding savings can therefore be realized anywhere.  5G is a global standard (as LTE is) and 
therefore the architecture the mobile operators deploy is essentially the same across the world. 

5G hotspot deployment is the business case that works for 5G.  Using the strategy of quickly 
building 5G where needed, benefiting from virtualization and edge computing allows the mobile 
operator to offer 5G services only where needed and quickly develop new revenues.  As the 5G 
revenues build, 5G coverage can be expanded as needed, leaving wide-area coverage to the 4G 
LTE network (which addresses the needs of the majority of subscribers).   
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What is 5G and what does it enable? 

5G is, in its simplest form, the next generation of wireless technology that offers mobile 
broadband, low latency connections and support for massive IoT connectivity.  5G technologies 
improve on LTE (classed as 4G) through the use of an improved air interface, new network 
architectures and a new packet core. Technically, 5G is defined as Release 15 of the 3GPP 
standards, although many people consider Release 16 to be ‘true’ 5G since this includes the new 
core with support for massive IoT. 

Traditional view of 5G implementation 

Traditionally, the initial view of 5G implementation is simply to migrate the exiting 4G LTE 
networks to Release 15 5G and beyond.  This assumes that the macrocells will move to Release 
15 NR, small cells will be upgraded and that the 4G EPC will be replaced with the 5G new core, 
defined in Release 16.  The assumption is that, just as happened in the 3G to 4G evolution, the 
first deployments would be in major metro markets, before moving to suburban and rural areas. 

The consumer would then experience 5G in areas of highest data usage, with 4G LTE everywhere 
else. But, as iGR will show in this paper, this involves significant cost over the next decade.  Figure 
1 shows the traditional implementation of the 5G network architecture and associated 
applications. 

Figure 1: Traditional 5G network architecture and applications implementation 

               

Source: iGR, 2019 
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In order to extract the maximum value from 5G, the industry will need to identify and implement 
high bandwidth/low latency apps and services.  Some of these are shown in the figure above.  
Note that the typical 5G applications make use of remote control of devices, drones or vehicles, 
augmented reality/virtual reality for both consumer and business, as well as in industry, and high 
bandwidth services to the home and business. 

For 5G, low latency is a key differentiator from 4G LTE – the initial bandwidth capabilities of 5G 
NR in the same spectrum bands is similar to LTE.  But low latency connectivity is only enabled by 
5G.  The question then becomes what services can 5G enable and which of these can be 
monetized? 

5G Revenues sources 

It is important to understand that the shift to 5G will require new business models and that 
revenue will have to come from sources that the mobile operators have not used before. Simply 
relying on subscription revenue from end users will not be sufficient.  iGR expects six major 
sources of revenue that mobile operators can depend upon in the 5G era:   

1) 5G Mobile Broadband Service 

iGR expects that the mobile operators will offer mobile broadband services for 5G using models 
that are similar to the ones used for LTE today. That is, the consumer will either buy an ‘allowance 
bucket’ giving a certain amount of data per month or will have an ‘unlimited’ plan.  In some cases, 
the operator may throttle the speed of mobile users on ‘unlimited’ plans when there is high usage 
on the network. 

iGR assumes that consumers will initially be willing to pay slightly more for 5G than they currently 
do for LTE.  This assumption is partly based on iGR’s recent consumer research in March 2018 and 
January 2019.   

2) 5G IoT 

Potential revenues from IoT on 5G networks also exist for mobile operators.  The current LTE 
business model includes a very low price per device on an LTE-M or NB-IoT network.  For example, 
major U.S. operators charge between $0.50 per month per device and $0.99 per month per device.  
iGR expects that operators will be able to charge more per device for those on the 5G network, 
as the network will offer extremely low latency and higher bandwidth, which will be valuable for 
certain specific applications.  

3) 5G Fixed Wireless Access 

Fixed Wireless Access, based on the 28 GHz and 39 GHz bands, is a significant part of the 5G 
discussion. When wireless network providers provide fixed wireless broadband services, it could 
be a disruptive technology to the Internet industry. This product will be able to provide Internet 
access comparable to existing broadband services, without all of the costs and hassle associated 
with connecting fiber to homes. And of course, this provides an additional revenue source for 5G 
network operators.   

4) Advertising 

iGR believes advertising revenue for the mobile operators will come from four main sources: 
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▪ Ads viewed as the 5G consumer accesses Web pages and uses the Internet. This follows the 
well-established models seen today. 

▪ Ads for viewing video content. This may be a banner ad at the bottom of the video or a short 
video ad before (or during) the main content. Again, these business models are well 
established. 

▪ Product placement in video content (another well-established business today).  

▪ Sponsored content, in the form of ‘brought to you by…’.  

Note that there is little that is truly new here; the mobile operators merely need to emulate what 
is happening today on the Web, in applications, in movies and on TV shows. Certainly, some 
consumers will use ad blockers, as they do today, and not all consumers will be amenable to 
advertising. But iGR believes a sufficient percentage of the user base will be addressable to 
provide meaningful revenue to the operator. 

5) Entertainment 

In addition to advertising revenue from entertainment, mobile operators can also offer 
subscriptions to various entertainment content over their 5G network. AT&T’s DirecTV Now 
(allowing access to DirecTV content via mobile devices or third-party broadband) was the first 
example of a mobile operator offering a subscription-based entertainment content service. T-
Mobile announced in December 2017 that they had agreed to acquire Layer3TV and is using the 
company’s technology for their new recently launched TV service, TVision Home.   

6) Network slicing 

Network slicing offers a potentially great source of new revenue for the 5G service provider but 
at present iGR does not see any way to model this. Simply, the business models for network slicing 
have yet to be defined. 

Network slicing occurs when a mobile operator dedicates network resources to a specific 
application, service, group of users or company. Network slicing is still in its infancy. When asked 
about how the service will be priced, mobile operators and vendors simply respond ‘value based’. 
The industry has yet to define the business models for network slicing, which parts of the 
ecosystem get what share of the revenue, and how the service will be provided.  
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Cost to Build 5G Networks 

Determining the exact cost of mobile networks is very difficult due to the many variables that the 
mobile operator must take into account when building a network. When an operator first deploys 
LTE or 5G (or any new technology family), the initial build is designed simply to cover the required 
area: operators first build to cover as many POPs as possible with the fewest cell sites possible. 

Once the LTE or 5G subscriber base starts to grow, more devices become available and usage of 
the network increases, then the operator increases the network capacity and attempts to fill in 
the dead spots in the original network. Operators are continually balancing their network build 
and operating costs between coverage and capacity. The engineers strive to provide sufficient 
coverage to be competitive and sufficient capacity to meet the needs of the growing subscriber 
base, while minimizing unnecessary spending. 

Methodology and Assumptions 

iGR’s mobile network build cost model is based on the amount of data the network is able to 
support and deliver. The build cost model is based on the cost required to add 1 GB of data 
capacity to the network and then operate that capacity. This white paper expands the model in 
order to estimate the total infrastructure opportunity for 5G in the U.S., Europe and Asia Pacific, 
estimating the costs associated with converting the RAN to 5G, densification and data center 
enhancements. 

With respect to the cost forecast itself, iGR’s model is divided into two main time-based sections: 

▪ Transition Era: 2018-2021, which includes the ongoing implementation of SDN and NFV, 
deployment of MTC / IoT, ongoing centralization of the RAN and ongoing introduction of new 
spectrum assets below 6 GHz and limited introduction of centimeter and millimeter wave 
bands for non-backhaul deployments (but not including the cost of the spectrum itself).  This 
phase also includes the implementation of Release 15 Non-Standalone 5G NR. 

▪ 5G Era: 2021-2027 (and beyond) includes further implementation of SDN, NFV, MTC/IoT and 
RAN virtualization/centralization, use of centimeter wave and millimeter wave bands for 
direct-to-subscriber voice/data communications, in addition to backhaul and the emergence 
of the first truly integrated carriers whose customers access the same services/content in a 
network agnostic fashion. 
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Calculating the cost to build 5G 

The first step in the model is to take the number of GBytes of data used per month per connection 
(from iGR’s existing research) and calculate the total amount of mobile traffic the network has to 
support. Today, vast majority of traffic is LTE, but 5G data demand will increase as more devices 
are purchased and networks become more common.  This first step therefore shows the network 
capacity needed for 4G LTE and for 5G. 

The next step is to apply the capital build cost per GB to the 4G and 5G capacity numbers to get 
the total cost of network.  Note that the 4G and 5G costs per GB are different due to the maturity 
of the technology: 

▪ The initial cost per GB for 5G is very high, since this is effectively a greenfield network 

▪ As more network is deployed and more subscribers use the network, the cost of adding 
incremental 5G capacity is reduced 

▪ Also, the cost reduces as 5G equipment moves down the cost curve due to competition, 
development, scale, etc. 

So, as demand for 5G data increases, increasing amounts are spent on adding network capacity, 
but the cost per GB of capacity decreases.  As a result: 

▪ Bigger networks are more efficient to build when there is high demand for data capacity 

▪ But big networks are very inefficient to build when there are few connections or devices that 
are able to use the network. 

iGR has modeled the 5G build costs (the cost to deploy the network, not operate it) for multiple 
regions across the world for 2018 to 2027 – this is the cost to build out a wide-area 5G network 
at scale, to meet the demand for mobile data: 

▪ U.S. $64.6B total  

▪ Europe $100.2B total 

▪ Asia Pacific $200.6B total 
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When does 5G Revenue – Build turn positive?  

The next question is, therefore, when can the mobile operators make money from their 5G 
investment?  Simply, this can be viewed as when the 5G revenues exceed the 5G investment to 
build the network – this calculation is shown in the chart below for the U.S., Europe and Asia 
Pacific combined. 

The following charts show the net difference between 5G revenue and 5G build and operating 
cost for the U.S., Europe and Asia Pacific regions.  The source for the underlying data for these 
charts is iGR’s extensive ongoing mobile network infrastructure cost research and 5G revenue 
research. 

Looking at Figure 2, in the U.S., the net revenues exceed costs for the first time in 2022 (blue bar).  
But the cumulative 5G investment + operating costs (red bar) is not exceeded by cumulative 5G 
revenues until 2023, with no significant difference until 2024.   Therefore, this means that, after 
starting their 5G investments in 2018, the U.S. mobile operators cannot expect to see payback 
until 2023 at the earliest and until 2024 in any meaningful amount. 

Figure 2: U.S. 5G Revenue – Build Cost – Opex ($M) 

 

Source: iGR, 2019 

The next chart (Figure 3) shows the situation for Europe – it is even worse.  Now, the net 5G 
revenues do not exceed net 5G build and operating costs until 2025 (blue bar).  And the 
cumulative 5G investment + operating costs (red bar) do not exceed cumulative 5G revenues until 
2027, the very end of the forecast period.  This means that European mobile operators will have 
invested in 5G for nearly ten years before seeing any returns.  
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Figure 3: Europe 5G Revenue – Build Cost – Opex ($M) 

 

Source: iGR, 2019 

Finally, Figure 4 shows the same calculations for the Asia Pacific region.  Due to the size of the 
region, the variation in the markets and the size of a few large populations (China and India), the 
prospects for 5G are a little better than for Europe.  The net 5G revenues just exceed net 5G build 
and operating costs in 2021 (but it is marginal) and not by any meaningful amount until 2023 (blue 
bar).  And the cumulative 5G investment + operating costs (red bar) do not significantly exceed 
cumulative 5G revenues until 2023.   

Figure 4: Asia Pacific 5G Revenue – Build Cost – Opex ($M) 

 

Source: iGR, 2019 

It is important to understand that this is BEST case – the model assumes that 5G revenues start 
as soon as the networks are launched and subscribers start using the service.  Some revenues will 
take longer to develop (5G IoT, for example), while 5G mobile broadband will hit the bottom line 
immediately. 
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The model also assumes that consumers see the value in 5G and are willing to pay for new 
applications and services.  Based on iGR’s initial consumer research on this subject, we believe 
the mobile operators and the industry will be able to differentiate services and provide value for 
a core group of consumers. 
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The 5G business case that works 

The net effect of this analysis is that, across the world, mobile operators will invest in 5G for years 
before seeing any return – the fastest time that revenue exceeds the network investment and 
operating cost is 2023, five years after the start of the investment.  And remember this is the best 
case in terms of revenue and returns, assuming that 5G apps and services generate revenues 
immediately and that consumers see the value of 5G. 

So the question is how can the mobile operators minimize the risk of building 5G networks, 
especially in the early years, while also providing value to consumers? 

One solution is shown in the figure below – start with building 5G hotspots (shown in yellow) to 
meet specific needs, applications, customers, etc and maximize the current investment in LTE 
(shown in gray) to provide wide-area high bandwidth coverage.  This architecture is therefore the 
first step leading to full 5G deployment if needed. 

Figure 5: 4G and 5G network architecture – the interim step with 5G Hotspots 

 

     

 

Source: iGR, 2019 
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5G Hotspots 

The concept of an initial 5G build is to build ‘hotspots’ of 5G where needed, for example in 
industrial sites, residential areas; malls, etc.  essentially, areas of high traffic and/or high value for 
5G.  The operator would then need to promote 5G in those areas and maximize the benefit from 
the 5G applications and services, to establish a proven revenue stream. 

The macro network can then be upgraded to 5G as needed, as maintenance/updates dictate and 
to meet the increasing demand for 5G data capacity in that market.  The impact of this approach 
is a faster return on the initial 5G build investment, which then provides supporting data for 
continued 5G build, as well as, obviously, improved financials. 

Can Edge Compute be leveraged for 5G New Core? 

Part of the 5G build investment is obviously in the new 5G Core, replacing the existing LTE EPC.  
While deploying 5G, mobile operators are also investing in Edge Computing to reduce latency, etc 
– these investments are already in progress, providing hardware and software to support various 
apps and services. 

Can this edge computing investment be leveraged to support the 5G ‘hotspots’? The edge 
computing architecture uses a distributed, virtualized environment that is deployed on off-the-
shelf hardware.  This is the same architecture that the 5G new core will use and therefore an 
opportunity to co-locate the solutions and reduce deployment costs. 

Consider that, according to iGR’s forecasts, the mobile operators, globally, will have to spend 
$25.6B on 5G New Core between 2018 – 2023 if building out network-wide 5G.  This spending is 
split among the various regions of the world according to 5G investment, with Asia Pacific 
responsible for the largest 5G New Core spending. 

But the spending to put edge computing in the mobile network during this time is far less, at $387 
million globally.  Thus, if the edge computing architecture can be leveraged to support 5G, the 
potential savings are significant. 
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Summary/Conclusion  

As this paper discusses, building a wide-area 5G network can be very expensive, perhaps 
prohibitively so.  When the uncertainty regarding new 5G revenue sources is taken into account, 
it is clear that an alternative approach is needed.  This is where the concept of an initial 5G build 
comes in: build ‘hotspots’ of 5G where needed, in areas of high traffic and/or high value for 5G.  
The operator would then need to promote 5G in those areas and maximize the benefit from the 
5G applications and services, to establish a proven revenue stream. 

The macro network can then be upgraded to 5G as needed, as maintenance/updates dictate and 
to meet the increasing demand for 5G data capacity in that market.  The impact of this approach 
is a faster return on the initial 5G build investment, which then provides supporting data for 
continued 5G build, as well as, obviously, improved financials. 

The following chart shows the challenge for the MNOs with 5G – to build capacity as fast as 
possible to reduce the cost per GB for the network deployment.  Note that the initial build is 
expensive on a per GB basis at approximately 2,500 times the cost of LTE.  But as more 5G capacity 
is added, the cost per GB drops, such that by the late 2020s, iGR forecasts the 5G cost per GB to 
be comparable to LTE. 

Figure 6: Reduced cost for 5G build per GB 

 

Source: iGR, 2019 
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How much would the MNOs be able to save by deploying 5G hotpots?  Consider that, according 
to iGR’s forecasts, the mobile operators will have to spend $25.6B globally on 5G New Core 
between 2018 – 2023 if building out network-wide 5G.  But the spending to put edge computing 
in the mobile network during this time is far less, at $387 million (again a global total).  Thus, if 
the edge computing architecture can be leveraged to support the 5G hotspots, the potential 
savings are significant. Depending on the cost of the software solution deployed for 5G New Core 
(deployments will vary by operator depending on need), the savings in 5G New Core spending by 
using an edge compute architecture to support small 5G hotspots could be up to 95 percent. 

The savings in RAN spending will vary according to the MNO’s initial plans for 5G.  But clearly, if 
an operator decides to initially deploy 5G RAN covering 10 percent of the overall planned build, 
the spending will be 10 percent or less than the cost to cover the entire market.  The MNO can 
therefore selectively deploy 5G RAN hotspots, supported by edge compute, and save 
approximately 90 percent of the build and operating cost compared to deploying 5G en masse. 

If the 5G ‘islands’ approach is applied to the 5G cost and revenue models shown previously in 
figures 2, 3 and 4, then payback time improves significantly.  Table 1 shows, for each region, when 
the 5G revenues exceed the 5G build and operating costs – the ‘Traditional approach’ refers to 
the model shown previously, while the ‘5G islands approach’ shows the payback time assuming 
an initial RAN buildout of 10 percent.  Clearly, the benefits are marked – in the U.S. for example, 
the payback time improves from 2022 (for the net savings) and 2023 (for the cumulative benefit) 
to 2020 – improvements of two and three years respectively. 

Table 1: Payback period for Traditional and 5G ‘hotspots’ approach 

  Traditional approach 
5G hotspots 
approach 

U.S. 
Net 2022 2020 

Cumulative 2023 2020 

Europe 
Net 2025 2022 

Cumulative 2027 2024 

Asia Pacific 
Net 2021 2020 

Cumulative 2023 2020 

Payback period is when 5G revenues exceed 5G build and operating costs 
‘Net’ shows when revenues exceed costs on an annual basis 
‘Cumulative’ shows when revenues exceed costs cumulatively from the start of the period  

Source: iGR, 2019 

Using this approach of deploying 5G hotspots supported by edge compute also has an important 
secondary benefit:  this approach allows the MNOs time to develop the new revenue sources, 
build consumer awareness and, importantly, increase the penetration of 5G-capable devices in 
the subscriber base.  Once the 5G market reaches critical mass, wide-area deployments can be 
increased as required, providing the network to support the 5G revenue stream. 
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Methodology 

iGR relied on the following sources when writing this whitepaper: 

▪ iGR’s 5G Revenue Forecasts 

o U.S. 5G Revenues, 2017-2027 

o Europe 5G Revenues, 2019 – 2027 

o Asia Pacific 5G Revenues, 2019 - 2027 

▪ iGR’s Infrastructure build forecasts 

o U.S. Mobile Network Infrastructure Spending Forecast, 2017-2027 

o Europe Mobile Network Infrastructure Spending Forecast, 2017-2027 

o Asia Pacific Mobile Network Infrastructure Spending Forecast, 2017-2027 

▪ iGR’s Edge Compute Operator build forecasts 

o U.S. Mobile Operator Edge Computing Spending Forecast, 2018-2023 

o Western European Mobile Operator Edge Computing Spending Forecast, 2018-
2023 

o Asia Pacific numbers modeled but not published 

▪ All reports on iGR website (https://igr-inc.com/advisory-subscription-services/research-
catalog) 

Disclaimer 

The opinions expressed in this white paper are those of iGR and do not reflect the opinions of the 
companies or organizations referenced in this paper. All research was conducted exclusively and 
independently by IGR. 

About iGR 

iGR is a market strategy consultancy focused on the wireless and mobile communications industry. 
Founded by Iain Gillott, one of the wireless industry’s leading analysts, we research and analyze 
the impact new wireless and mobile technologies will have on the industry, on vendors’ 
competitive positioning, and on our clients’ strategic business plans. 

A more complete profile of the company can be found at http://www.iGR-inc.com/. 
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