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Abstract: The paper attempts to provide an overview of 5G, the comparison with the 4G network, the 
challenges involved in the implementation and the concerns being raised on the environment. While the 
society at large has been waiting for the major changes that it can bring to the lives, one must also ward 
against the possible adverse impacts that excessive electromagnetic radiation (EMR) can pose to the 
environment as well.  Amongst the issues relating to implementation, the present paper focus on the general 
overview of 5G wireless network, with specific reference to the implications on public health. Accordingly, 
the paper advocates a code of conduct for mobile usage.  
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INTRODUCTION 
India’s wireless communication revolution began in the year 1995 with the launch of its first 
generation analog mobile services, then popularly termed as the first generation (1G) network. 
Thereafter, India’s wireless communication went digital with the launch of 2G digital 
communication standards in the year 1995. The digital wireless communication systems have 
spread across the country at a faster pace thereafter; thanks to the intense competition amongst the 
mobile service providers.  In line with the developed countries, the upgraded standards in the form 
of 3G and 4G technologies were introduced enabling seamless data transfer.  While the 3G standard 
has enabled the data transfer at 200 kbps, the 4G LTE (Long Term Evolution) standard has 
supported data transfer at a broader speed up to 1 Gbps. India introduced the then latest 4G LTE 
technology since April, 2012 and it has been spreading across the major cities and towns in a 
phased manner.  At present, other than certain remote rural areas, major portion of the country has 
been covered under the wireless network.   India has been currently awaiting the introduction of the 
latest digital communication technology, 5G, slated to be introduced from the year 2020.  
 
OBJECTIVES 
 
In the context of emergence of 5G, the objective of this paper is to provide an overview of the 5G 
network, and the impact of 5G network on the economic and environmental aspects and how best 
the emerging issues can be addressed.  The revolutionary changes in the communication technology 
has been resetting the way business functions and the emergence of 5G technology is slated to 
expand the role of Internet of Things (IOT), Artificial Intelligence (AI), virtual reality and other 
technologies.  The leaps in advancement in wireless communication telephony have also raised 
concerns on the impact on environment, health and so on, albeit recently.  While the society at large 
has been waiting for the major changes that it can bring to the lives, one must also ward against the 
possible adverse impacts that excessive Electro Magnetic Radiation (EMR) as well.  We thought of 
looking into the economic and environmental changes being posed by this technology and how a 
smart user can address them. 
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4G and 5G 
 
In sharp contrast to the 4G standard, in 5G, the faster network cables are replaced by wireless 
network and this standard slices separate wireless network on the clouds, accordingly, 5G achieves 
100 times more capacity than the 4G. The result of the fully wireless based network is that, a  
2-hour film on 2G (GPRS) takes 26 hours to download, 4G takes 6 minutes and 5G only takes 3.6 
seconds on an average, other things remaining the same, shows the speed of the network. While the 
4G responds to our commands just under 0.045 milliseconds, 5G network takes 0.001 milliseconds 
leading to major reduction in time delay. This would support applications and systems that would 
work on remote systems and processes greatly and bring in revolutionary changes.  However, the 
shifting to 5G network would only take place at a slower pace, and it is expected that the roll out 
and expansion would be gradual.   Since the wireless network needs to be set up, it can be turned 
out to be costly and time consuming unlike 3G and 4G. Since the all traffic will be routed through 
the wireless, the 5G requires frequency with much bigger bandwidth.  The 4G signal has a range of 
10 miles, the range of the 5G signals can be around 1000 feet, necessitating setting up of antennas 
at shorter distances. The companies like ZTE and Huawei have taken the lead and it is expected 
that half of the network will be 5G in the next 2-3 years. 
 
In India, the recently released Economic Survey 2018-19 estimated that, the introduction of 5G 
would support telecom industry to contribute 8.2 % of the GDP in the year 2020.  Business and 
customers will be closer than any other times and the data will assume great value, though initial 
lack of demand and evolving business solution might slow down the adoption and roll out; But this 
is only a temporary phase. International assessments estimate that, the 5G technology is set to 
contribute about USD 2.2 Trillion to the global economy over the next 15 years and major areas of 
impact would be professional/financial services, smart home devices, manufacturing, medical 
services, autonomous systems like robotics, utilities, to name a few.  The sale of the spectrum 
would bring in lakhs of crores of revenues to the exchequer and would work as a major revenue 
booster to the government. 
CONCERN ON ENVIRONMENT AND HEALTH 
When the economic benefits and conveniences are overwhelming, its natural that the society 
would be embracing such technological changes without looking into the long term impacts.  
Despite the extensive penetration of digital wireless systems across the society, the number of 
studies looking into the impact on the environment including humans are very limited.  Of course, 
the 5G technology would be leading to the faster growth of personal support systems like digital 
medicine and would enhance the expert medical services to the patients.  The areas like digital 
medicine would be acquiring enhanced focus in the days to come.  The diagnosis and monitoring 
mechanisms will get revolutionised with the support of 5G network.  Considering the penetration 
of the digital wireless users, disciplines like digital medicine will attain focus as a separate 
discipline comprising radiation scientists, oncologists, clinical radiologists and medical physists 
etc., shall offer scientific insights.  Along with the tremendous advantages, there are also concerns 
raised on the invisible health hazard, EMR.  Though there were reports citing caution when the 4G 
network were introduced, regarding the EMR, such reports found to be largely inadequate to 
address the environmental concerns being raised and has been rather vague to suggest a policy 
level intervention.  While standard project evaluation and assessment techniques suggest for 
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proper impact evaluation not only in terms of financial viability, the environmental considerations 
must also form an integral part of the pre-launch review, especially when the context is relating to 
public health.  There must be a concerted effort in assessing the environmental impact of the EMR 
of 5G on the humans and other living beings by the independent agencies.   Given the visible 
reduction in the number of sparrows, crows etc during the past couple of years, an assessment is 
felt all the more necessary.   The reductions account of the adverse consequences of cell tower 
EMR or is it on account of higher degree of urbanization, increased use of pesticides and 
destruction of natural habitats etc, needs to be seen and studied.    
 
With the emergence of the 5G, there has been news on the adverse impact of the EMR arising 
from the cell towers. Since the EMR is higher at 70 MHz [1] in 5G in comparison with earlier 
generations, the adverse consequences of long term proximity to cell phones and its impact on the 
human body needs to be looked into especially to the people living near to such towers, houses 
and establishments. Unlike 4G, the signal masts have to be erected at shorter radius under 5G.  
The reports from secondary sources suggest that fatigue, ear ringing, insomnia/sleep disturbances, 
headache etc. could be the results of the cell tower/mobile phone radiations, as the EMR is an 
invisible pollution.   A clear assessment would support the orderly growth of the industry as well 
as the economy.   Human body has electrical impulses and how does it responds to the varying 
levels of EMR needs to be closely looked at over a longer time horizon across the age groups.  The 
long term impact on the schools closely located to 5G cell tower can impact the children needs 
exploration. How does it matter that an antenna tower is directly facing a house at close proximity 
what would be the impact of the regular radiation?  What is visible is that it affects at some level, 
but the impact is not known or not clear. Though scientifically not proven, there seemingly 
association between health impacts like anxiety, headaches, associated with frequent use of mobile 
devices [4]. 
 
How the high frequency electromagnetic rays can impact the environment is a less widely held 
debate and the matter as such has received little attention amidst the optimism of great potential 
wireless telephony and smart phones have contributed to the society [3].  The studies conducted 
elsewhere shown that cell phone towers with 4G technology might impact the lives of birds and 
humans, as there is found to be an inverse relationship between radiation of cell phone towers and 
the bird population. Though we have seen visible reduction in the number of commonly seen birds 
the real causation needs to be established.  This caution needs to be spread across the society for 
ensuring that the society is well aware of the impact. 
 
Apart from the discussions on the possible environmental issues, there are also concerns emerging 
from the perspective of cyber security.  The 5G network is based on cloud, there is a concomitant 
challenge of managing the data security in general and cyber security in particular. This is 
essentially on account of the non- visibility of the infrastructure that the firms depend on for their 
day to day functions.  This poses a clear challenge on the scope of activities that the entity need to 
manage and secure in a dynamic nature of cloud.  There must be enhanced understanding and 
focus on vulnerability assessment of the business multi-cloud environment and understanding of 
the source of vulnerability, especially the invisible ones. These challenges can open up greater 
opportunities for evolving better solutions. 
 
NEED FOR A CELL PHONE USAGE CODE  
There must be campaign to spread awareness on the radiation risks of smart phones and the risks 
of continuous usage since the 5G waves are of tiny millimetre wavelengths beaming across all 
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directions with the support of mini masts. The public needs to be educated regarding the judicious 
use of cell phones. When children download movies and carry the mobile phone, they must also 
know the externalities, rather clearly. The regulatory agencies have a role to play. In order to take 
full advantage of the technological advancements, the health effects of radiations caused by 
mobile devices need to be understood and appreciated. Compared to the earlier versions, the 5G 
network has a radiation of 70GHz, higher than the 4G, also far less than the radiation level at  
2.4 GHz that can lead to ionising and resultant fatality. There must be a Cell Phone Usage Code to 
be developed and popularized amongst offices and families, which would include the methods of 
using the mobile phone devices in a safer way.  The effective  EMR reducing approaches include 
usage of speaker phone option, frequently use the airplane mode, switch off the WiFi when 
generally not in use at houses,  reduce the use of smart meters, ensure that the bed rooms have no 
access to WiFi moble phones, spread awareness on keeping smart phones always at a distance 
from the body especially children,  keep storing data in the PCs, to name a few. 
 
CAN 4G COMPLEMENT 5G? 
 The first country who have commercially launched 5G services was South Korea and rest of the 
pioneer countries are expected to launch the 5G services by 2020.  Given the costs involved, the 
5G services is expected to be available at a premium in the initial stages.  It is more likely that the 
4G LTE (long term evolution) network will remain as the coverage layer and the 5G small cells 
are added for capacity in areas of high usage [2]. The leading assessment agencies like Moody’s 
are of the opinion that 5G and 4G will co-exist for a long time and probably become indiscernible 
as the networks mature. This also indicates that an extensive 5G coverage would take considerable 
time; nonetheless can progress faster by taking advantage of 4G support systems. 
 
 
CONCLUSION 
The paper has provided an overview of the 5G network and the concerns on the health and 
environment as being raised in various secondary sources.  The paper, thereafter argues for a cell 
phone usage code, in order to make the society take advantage of the technological revolution 
without adversely affecting the public health. The authors of the view that, more clarity regarding 
the measurable environmental impact will emerge in the days to come and the impact on all living 
beings must be the focus of the society. 
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