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A comparison of 5G and 4G/LTE networks 
on key characteristics and attributes

Dimension 5G 4G/LTE Remarks
Standards December 2017. NSA version of 5G 

New Radio (NR) (which would be 
built on top of existing legacy LTE 
networks).
June 2018: SA 5G NR specification 
signed off by the 3GPP. 

March 2008: the radio 
sector of the 
International 
Telecommunication 
Union (ITU-R) set 
standards for LTE/4G 
connectivity

The first LTE (also often called 
4G) network was launched in 
2011.
The NSA version has the 
advantage of low initial 
investment.

Frequencies Uses MM wave
Higher frequencies provide the 
most benefit over 4G.

Use frequencies below 6 
GHz. 

The MM wave region: range 
of wavelengths from 10 
millimeters to 1 millimeter.

Speed ITU: 10 Gbps ITU: 100 Mbps (mobile) 
and 1 Gbps (fixed)

5G’s peak speeds are 
expected at 20 Gbps.
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A comparison of 5G and 4G/LTE networks 
on key characteristics and attributes (contd.)

Dimension 5G 4G/LTE Remarks
Latency 1-2 MS (0.001 or 0.002 

seconds) (Horwitz, 
2018c)

Average 50 MS 
(0.05 seconds).

Low latency is key for many smart 
mobility solutions such as V2X. 

Devices connected to 
a cellular network

Wide range of devices 
(home appliances, 
industrial automation 
equipment, cars, 
laptops). 

Mainly cellular 
phones

A working party developing 5G 
standards has specified at least one 
million devices per square kilometer

Homogeneity/hetero
geneity of services 

Heterogeneous Homogeneous 5G: SDN is used to provide a variety of 
services (slices) based on user needs. 

Investments needed Relatively high Relatively low 5G six times as much investment to 
provide coverage that is comparable to 
existing 4G/LTE networks. 

Cost per bit of data Low High 5G is more economical in cases involving 
heavy data use
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Economic impacts of 5G networks in major economies 
Economy Forecast year Study conducted by Economic impact 

China 2025 China Academy of Information 

and Communications 

Technology, Ministry of Industry 

and Information Technology

5G market will account for US$167 billion 

(3.2% of GDP)
. 

India 2035 A committee on India's 5G road 

map

Cumulative economic impact US$ 1 trillion

The U.K. 2030 King’s College London US$226 billion

The U.S. 2024 Accenture Boost GDP by US$500 billion, create up to 3 

million new jobs. 

World 2035 Qualcomm 5G value chain will create 22 million jobs, 

generate US$3.5 trillion in revenue, full 

economic benefit: US$12 trillion
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Economics of 5G Networks: Some mechanisms
• Important economic/psychological or intangible benefits. 
• Faster speed
• High-resolution screens of 5G-enabled devices: 

• Customer willingness to engage in e-commerce activities
• More time spent on e-commerce websites
• More purchases online. 

• Higher degree of effectiveness of e-commerce vendors’ activities
• Online advertising. 

• Higher degree of enjoyment (psychological or intangible benefits)
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Economics of 5G Networks: Some mechanisms (Contd.)
Autonomous vehicles
• High latency is a concern with the 4G LTE networks 
• Maintain awareness of the surroundings and safely steer: V2X communications, 

autonomous vehicles need a 1 MS latency. 
• 5G : autonomous car can hit the brakes and stop it within one inch (4.6 feet with 4G).
Healthcare 
• Perform remote robotic surgery in a more reliable and secure manner 
• A surgeon can watch a live feed and control a robotic arm remotely to perform 

surgery. 
• Same accuracy and effect as performing a surgery on a patient in front of the surgeon. 

• Continuously collect patient-specific data and analyze them quickly: patients can 
manage conditions on their own. 
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Combining 5G with other technologies to enhance e-commerce

Technology Examples of uses Benefits of combining with 5G
Internet of 
Things (IoT)

Improve consumer experiences, track inventory 
in real time, manage orders more effectively

Will make it easier to transfer data created by IoT 
devices

Artificial 
intelligence 
(AI)

Order products online, track orders, and 
perform other e-commerce activities

Will make it possible to access additional information 
quicker and understand the environment and 
context better

Blockchain Smart contracts can be used by online vendors 
to automate order fulfillment; supply-chain 
management; B2B e-commerce

Will address security issues and feed the information 
(for example, from IoT devices) required for a smart 
contract more efficiently

Augmented 
reality (AR) 
and virtual 
reality (VR)

AR-enabled apps allow a potential customer to 
virtually place real products in a real setting to 
provide a clear visualization of the products’ 
use. 

5G networks have higher bandwidth, reduced 
latency, and a higher degree of uniformity to deal 
with the complex worlds and sophisticated inputs 
that require processing huge amounts of data.
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Privacy and security issues in relation to 5G networks’ 
cost-benefit analysis

• 5G’s value creation potential= f (how privacy and security issues are handled). 
• Cost of data breaches would amount US$2.1 trillion globally by 2019. 
• Cybersecurity Ventures: US$3 trillion in 2015

• US$6 trillion annually by 2021 

• Survey conducted by Ericsson: 
• 79% of respondents from industries: "concerns around data security and privacy" were 

a barrier to 5G adoption. 
• 5G Readiness Survey 2017: network security ranked as the third most 

essential 5G feature for service providers that were preparing for 5G deployment. 
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Concerns regarding 5G’s security.
• If SDN controller is compromised: privileged access to devices that it controls. 
• Lower costs and/or enhance performance: collected data are likely to be 

stored at the edge
• The edge may not have the same level of security as the central location.

• Network slicing: new and dynamic network security for each slice
• Increase the costs to secure 5G networks. 

• 5G networks’ low-latency and high-bandwidth capabilities 
• Increase the potential scale of DDoS attacks. IoT devices as a botnet.

• 5G networks will support more specialized use cases such as e-health and 
connected cars: Security in these cases have bigger risks. 
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The roles of linkage mechanisms in 5G networks
Linkage 
mechanism

Explanation Some examples

Forward 
linkages 

5G services are used as “the raw material” of 

another industry. New industries or businesses 

are formed or existing industries are likely to 

grow faster with 5G deployment. 

5G is likely to stimulate the growth of 

the AV industry (e.g., South Korea). 

Backward 
linkages 

Industries or businesses that support 5G by 

creating various forms of positive externalities. 

Costs and availability of labor,

equipment, other factors: development 

of 5G networks (e.g., China).

Horizontal or 
inter-sectoral 
linkages 

Interaction between interdependent firms in two 

or more economic sectors: Actions taken by 5G 

network providers in partnership with other 

sectors outside 5G.

The development of 5G networks 

facilitate/ facilitated related 

technological sectors such as AI and 

blockchain. 
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Concluding comments 
• 5G a key “missing link” in the utilization of relevant data
• Major economic and social impacts. 
• In combination with the IoT, AI, VR, AR, blockchain and other technologies: 

• Transform many industries 
• Fundamentally alter consumption patterns. 
• Blockchain’s potential as a means of creating trust, transparency and accountability.

• More attention to the economics of linkage effects. 
• Small developing countries lack linkages, resources and capabilities
• Full potential: capabilities in areas such as advanced analytics, AI and ML. 
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Thank you!

Email: nbkshetr@uncg.edu


