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Abstract—The evolution of the technology 5G has influenced the Internet of 

the Things (IoT) according to the wireless communications of minor latency, and 

major speed compared to the existing technologies. Consequently, from the 21st 

century, 5G will act as the spinal column of the IoT and will level the way for the 

design and deployment of a Smart City, nevertheless, this progress has a negative 

point which is demonstrated in the energy consumption. The target of this investi-

gation is to announce methods to reduce the consumption of energy in one Smart 

City based on the IoT and the technology 5G. The results obtained in this investi-

gation allow determining that 5G and the IoT will have a major energy consump-

tion with about 80 % of the entire potency, due to the transmission and reception 

of a big quantity of information in a Smart City. Likewise, this research, contrib-

ute to the knowledge, presenting a review of methods that allow minimizing ener-

gy consumption and projects that improve energy efficiency. 
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1 Introduction  

There is a great interest in new applications especially for fifth generation technology (5G) 

according to [1], the authors explain that this has a great improvement due to its lower 

latency and greater coverage in scenarios such as the IoT and the Smart City. The 

internet of Things (IoT) refers to the coordination of various machines, devices and 

applications connected to the Internet through multiple wired or wireless networks as 

explained in [2]. According to [3], many IoT devices can be used for different applica-

tions within Smart City, allowing the exchange of information and communication 

within the city, improving the quality of life of its citizens. This shows that IoT and 

the 5G network have been introduced to improve sustainability and speed within the 

environment of a Smart City. According to the authors Sofí and Gupta [4], the exponen-

tial growth of devices, objects and sensors connected to 5G technology and the IoT 

are constantly increasing the demand for energy, with an unprecedented growth in 

wireless data services, which causes battery drain issues for wireless nodes/devices. 
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Likewise, the authors of [5] specify that this is due to the fact that several devices are 

forming an ultra-dense network, so the need to improve energy efficiency must be para-

mount to face the exponential increase in energy consumption. This has been planned in 

different types of methods, considering a multitier architecture to make the network fast and 

energy-friendly [6]. This document presents methods that focus on reducing energy con-

sumption in relation to 5G technology, IoT and Smart City, as well as projects that have been 

implemented in different countries to minimize the amount of energy consumption [7]. 

The objective of this research is to present methods to reduce energy consumption in a 

Smart City based on IoT and 5G technology, in addition to the applications that are used 

with 5G technology and IoT. Therefore, the following questions are raised that allow us to 

obtain information related to our objective and whose answers inform the process developed 

in relation to the methods to reduce energy consumption: Q1) How would 5G technology 

and IoT affect energy consumption in a Smart City? Q2) What are the applications that use 

5G in a Smart City with IoT? and Q3) Are there methods to reduce energy consumption in a 

Smart City provided by the 5G network in the IoT?  

This document is organized as follows, in Section 2 the materials and methods related to the 

subject of our research are presented. Section 3 describes the results found by answering the 

questions in the previous section. Section 4 focuses on the analysis of the results obtained on 

5G technology and its relationship with energy consumption in IoT applied in a Smart City. In 

the last section, there are the conclusions of the investigation and finally the references. 

2 Materials and methods 

A systematic review of the literature was developed in three main processes, con-

sidering the criteria stated by the authors [8] and the suggestions used by [9]. The 

established criteria are the following: Research planning, development of the search 

for information, and results found. 

2.1 Information search 

To achieve our purpose, the following research questions were developed: Q1: 

How would 5G technology and the IoT affect energy consumption in a Smart City? 

Q2: What are the applications that use 5G in a Smart City with IoT? and, Q3: Are 

there methods to reduce energy consumption in a Smart City provided by the 5G 

network in the IoT?  

Inclusion and exclusion criteria were also considered in this study. The following are 

considered as basic inclusion criteria: articles that are available in full text in journals and 

books, articles can be from a literature review and/ or systematic review, articles related to 

research questions, the search range for articles from 2017 to the year 2021.  

For the exclusion criterion, articles that do not meet the inclusion criteria are excluded. In 

the search chain, the protocols were defined considering the author [9], the information 

sources were selected and the search strategy was created. For this, the following keywords 

were used: Technology 5G, Energy Consumption, IoT, Smart City and the logical relation-

ship was established using the AND operator, as described below: 5G technology to energy 
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consumption in the IoT in a Smart City with IoT, methods to reduce energy consumption in 

a Smart City provided by the 5G network in the IoT.  

In Figure 1, the criteria established in this investigation were considered. The in-

formation search process was carried out by applying the search string to each of the 

data sources and, as a result, a total of 1734 articles were obtained. 

 

Fig. 1. Process of search 

2.2 Search results 

A review and depuration of articles that did not meet the established criteria or that 

were duplicated in different sources of information was carried out. Subsequently, the 

articles found were reviewed and a total of 1734 research papers were eliminated, 

obtaining 115 relevant studies of this process, from which the full content of each of 

these articles was reviewed, obtaining 42 main studies and their analysis. See Figure 

2. 

 

Fig. 2. Search results 
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3 Results 

The results found are described based on the established questions, instructing on 

5G technology, its evolution and parameters (advantages and disadvantages), in addi-

tion, the IoT and its relationship with 5G and the Smart City are described, as well as 

on the concept and architecture of a Smart City and applications that use 5G in a 

Smart City with IoT, then, the energy consumption caused by 5G technology and the 

IoT in a Smart City is described and at the end a review is indicated on methods and 

projects to reduce energy consumption in a Smart City. 

3.1 Technology 5G 

5G technology is the fifth generation of wireless communication, which will be used by 

devices to connect to the Internet from anywhere. By using MIMO antenna systems (Multi-

ple input, Multiple output) in order to meet the demands of businessmen, consumers and the 

needs of new use cases [5]. According to Monta and Brice [10], 5G technology is considered 

a technological evolution, which increases coverage, capacity, and transmission speed, that 

is, it can reach a large number of connected devices at the same time. 

5G evolution. According to the authors [10], 5G is a new proposal that will use a 

single universal device to interconnect all existing communication infrastructures to 

provide all possible applications. In other words, it is the evolution of the connectivity 

of different generations of networks shown in Figure 3 that has completely changed 

communication and led us to a new realm of hyper-connectivity. 

 

Fig. 3. Evolution of network technology 

With the evolution of 5G, it is predicted that adoption will be much more acceler-

ated than that of the previous generation (4G), where it is indicated that in 2025 the 

number of global subscriptions could even exceed 2,726 billion [1], see Figure 4. 

Most of them would be from Asia and Oceania with 1.823 trillion, while approxi-

mately 421 trillion and 305 trillion would be in Europe and North America, respec-

tively. 
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Parameters (Advantage – Disadvantage) The diversity of technology and infra-

structure changes inherent in the implementation of 5G technology has brought enor-

mous benefits and potential challenges for every user, business, and service provider. 

Tables 1 and 2 describe the most relevant 5G parameters, indicating their advantages 

and disadvantages. 

 

Fig. 4. Adoption of 5G in 2025 

Table 1.  5G Technology advantage 

Parameters Description Advantage’s ratio Ref. 

Speed 
Speed with which data is transmit-

ted through the media. 

It has an advantage and data transfer speed of 

10 Gbps. 

[11]; 

[2] 

Latency 
Geographical scope to which it 

provides network connectivity. 

It presents an advantage and more devices 

connected at the same time; it will guarantee 

100% coverage. 

[12] 

Network 
coverage 

Time it takes for a packet to be 

transmitted from one point to 

another. 

It has an advantage and Low latency of 1 to 5 
milliseconds in transmission. 

[13]; 
[10] 

 

Next, Table 2 indicates the relevant disadvantages of the 5G network. 

Table 2.  5G technology disadvantages 

Parameters Description Disadvantage’s ratio Ref. 

Energy con-
sumption 

It is the amount of energy that is 
consumed in the different devices. 

It has a disadvantage since the power con-

sumption of a 5G base station is triple that of 

4G. 

[5]; 

[14] 

Infrastructure 
It is the means that allows you to 
connect to wired and wireless 

networks. 

It has a disadvantage and requires new infra-
structure and the cost of 5G infrastructure is 

high. 

[15] 

Security and 

privacy 

They are protection measures to 

prevent unauthorized access to 
data. 

It presents a disadvantage to cyber-attacks 

because more devices are connected to the 
network. 

[11]; 
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3.2 Internet of things (IoT) 

The Internet of Things refers to a system of physical devices that can receive and 

transmit data over a wireless network without human intervention, which is changing 

the way service providers interact with customers, according to the authors of [2]. 

According to the authors [15] the IoT will create an ultra-connected world, where 

the various applications of 5G technology could lead to a more varied offer of ser-

vices as indicated in Figure 5, there will be from, cars, homes, workplaces and cities 

will use sensors entirely, with countless uses. 

 

Fig. 5. 5G technology and IoT applications 

IoT in relation to a Smart City. The IoT is the most important and significant compo-

nent part of most smart city applications, which are responsible for generating an immense 

amount of data [16].  

In the presence of such large and complex amounts of data, it is difficult to decide pre-

cisely the most precise and efficient actions [17]. The best possible Big Data analysis can be 

carried out using advanced techniques such as Artificial Intelligence (AI), Machine Learning 

(ML) and Deep Reinforcement Learning (DRL) to reach an optimal decision. Furthermore, 

the internet of Things (IoT) basically connects any device to the internet and controls its 

functions through Internet commands [13]. 

Technology 5G in a Smart City with IoT. The use of IoT devices applied in a Smart 

City, has brought challenging requirements, especially in terms of greater bandwidth, mobili-

ty and reduced latency, therefore, the use of 5G technology is essential to meet the demands 

of the IOT in a Smart City [18]. Therefore, to make the smart city and IoT reality, the use of 

fifth generation technology (5G) is essentially necessary to cope with the demands of mas-

sive data and high-speed communications in Smart Cities, according to the authors of [19]. 
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3.3 Smart City  

A Smart City according to Rao and Prasad [11] is considered an innovative city 

that uses a variety of technologies and other means to improve the efficiency of the 

city’s operations and services, thus improving the quality of life of the citizens and 

ensuring economic, social and environmental sustainability.  

The main objective of a Smart City is to use the advanced information and com-

munication functions of the telecommunications infrastructure to achieve efficient 

management of resources, functions that require a perfect connection between the 

different components and users that make up the city’s infrastructure [20]. 

Application architecture. A generalized architecture of applications of a Smart 

City, composed by environment detection, communication protocols, data transmis-

sion and security and privacy [21]. The importance of the security plan in Smart City 

applications is clearly shown in Figure 6. 

 

Fig. 6. Architecture of a smart city 

Applications that use 5G in a Smart City with IoT. Rao and Prasad mention 

[11], that in Smart Cities, it is very important to improve the living standards of resi-

dents by improving the city’s infrastructure, traffic management, governance, water 

and waste management, energy management, the health system, the security system, 

the education system, etc.  

On other hand, the authors [20] state that IoT applications will accommodate a 

wide range of use cases, in particular the application in a Smart City, which involves 

many services of daily life, including intelligent transports systems, telemedicine, 

environmental monitoring, security monitoring, social media, e-business, etc. 

Next, Table 3 describes applications of a Smart City, which can be enabled or de-

livered more efficiently through 5G and the IoT. 
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Table 3.  Applications using 5G in a Smart City with IoT. 

Applications Summary Ref. 

Smart Home 
With 5G it allows the communication network of a Smart Home to be faster 
send with lower latency in the different devices that allows them to be con-

trolled, monitored and accessed remotely to achieve better comfort. 

[11], 

[22], 

[23], 
[24]  

Health 
5G technology applied to healthcare aims to lower hospitalization rates by 
remotely monitoring patients in their own homes. In addition, it will connect the 

entire network of emergency services. 

[3], 

[25] 

Transport 

vehicles 

With 5G, vehicles will be able to detect critical safety situations, such as acci-

dents and other dangerous road conditions. In addition, to control remotely or 
taking control of driving. 

[11], 

[19] 

Security and 

surveillance 

systems 

The 5G allows the integration of being able to observe through video in real 

time with access to specific locations. This would allow facial recognition to 

detect known criminals or spot a person in a crowd. 

[11],[1
9] 

Street lighting 
5G technology enables devices and sensors on the street to track pedestrians or 
vehicles in real time and lower street lighting during times when there are no 

pedestrians or vehicles on the street.  

 [19] 

Traffic man-

agement 

5G allows monitoring the flow of traffic through sensors. Vehicle navigation 

systems will go a step further to avoid the driver on routes with heavy traffic and 
inform them of free parking spaces in the cities.  

[11] 

3.4 Energy consumption  

Energy consumption with the 5G technology. This new 5G technology standard is par-

ticularly intensive in use and energy consumption, that is, smart phones require more battery 

consumption and the power consumption of base stations also triples, according [1]. At the 

same time, the construction of networks that support this demand for new services has resulted 

in a growing increase in energy consumption, as indicated in Figure 7, and according to the 

author Joshi [26], he considers it as a higher power consumption compared to previous net-

works. 

 

Fig. 7. 5G energy efficiency 

The energy consumption of a mobile network is dominated by Base Stations (BS), 

which currently consume around 80% of the total power [27]. However, the authors 

of [5] guarantee that this increase in consumption will not significantly affect the 

autonomy of devices such as mobiles or tablets, but it will affect what is related to the 
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IoT and the sensors that have to transmit a large amount of constant information and 

are not connected to the electrical grid.  

Hence, 5G technology will be significantly more energy intensive than previous 

generations of wireless connectivity. 5G technology will likely increase total grid 

power consumption by 150% to 170% by 2026, according to [28]. This study esti-

mates that by 2030 information technology will consume a fifth of all the world’s 

electricity. Which means a challenge at the energy level; therefore, the supply must 

grow in the face of a strong increase in the demand for electricity. 

Energy consumption in the IoT. According the authors of [14], it is estimated 

that by 2025 the subscriptions to the IOT will have increased to billions of users, as 

indicated in Figure 8. Consequently, this event has an exponential consumption of 

energy for detection of devices, including registration, routing, etc., this will quickly 

deplete the node’s resources, which can further affect the entire network and power 

consumption to meet the requirements of the IoT. 

Devices in IoT are operable in continuous mode, so the total amount of power con-

sumption tends to be too high, according to the authors [14], it is considered that there 

are power failures for the nodes that operate on the battery that lead to a large number 

un a network, because the massive reception of data requires efficient processing, 

which comes at the cost of a higher consumption of energy resources. 

The massive increase in connected devices that make up a fully formed IoT is like-

ly to require grater energy efficiency, according to [15]. Therefore, the IoT network 

must carefully address the problem of power consumption in order to extend the life 

of IoT devices and improve their ease of use on the network [29]. 

 

Fig. 8. Connections and subscribers in the IoT 

Energy consumption in the Smart City. For the authors [30], they highlight that 

the main challenges of Smart City go through the management of energy power based 

on models that consider energy efficiency, as it is a key tool for the development of 

household production processes, companies and industries. Although they only occu-

py 2% of the earth’s surface, they consume 75% of the world’s energy and generate 

80% of greenhouse gases. 

Smart Cities are consumers of a large number of different types of energy. The energy 

distribution is provided through urban energy networks, which are complex structures and 
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include a large number of elements. The main problem with energy systems is that the 

need for energy changes increasingly over the time, and changes mainly in a jump [25]. 

However, unfortunately, active management of energy consumption in Smart Cities is still 

at a very low level. In addition, the additional consumption of the IoT in the networks, and 

sensors, among others that are applied in the public lighting of a city that turn on and off 

automatically, depending on the level of natural light. However, a large number of energy 

consumers, especially in the residential sector, are not yet ready for active management. 

Currently, they operate independently, which creates very big problems for power grids 

[32]. Total energy consumption is at least 14% of total electricity consumption in the 

residential sector of cities.  

The authors Nematchoua, Orosa and Reiter [6] developed an assessment of energy 

consumption due to the mobility of the habitants and a multi-year prospective in the 

horizon from 2030 to 2050 in a city in Belgium. In Table 4, the data obtained from the 

analysis of the selected activities and parameters are presented. 

Table 4.  Energy consumption by type of day. 

Year Parameters Workdays (kWh) School workdays (kWh) 

2030 

Passive assist 4493.0 3170.0 

Smart assistance 392.9 277.2 

Carbon creativity 2908.6 2263.5 

New climate and energy infrastructures 3571.8 2520.0 

Continuous city 3007.9 1895.3 

Sober urbanity 2840.8 1790.0 

2050 

Passive assist 4989.0 3520.0 

Smart assistance 82.3 58.1 

Carbon creativity 1600.0 1128.8 

New climate and energy infrastructures 1928.3 1360.5 

Continuous city 1508.9 1064.6 

Sober urbanity 1508.9 1064.6 

3.5 Methods found to reduce energy consumption in a Smart City  

In an attempt to overcome energy consumption limitations, current possible solu-

tions related to energy efficiency are presented. In Table 5 shows the methods that 

have been implemented to reduce energy consumption. 

Table 5.  Methods to reduce energy consumption. 

Methods Abstract Ref. 

Harvesting energy 
Mechanism that allows devices to charge their batteries by collecting surplus 

electromagnetic energy from the environment.  
[33] 

Harvest and 

energy transfer 

Energy is harvested from natural resources such as the sun and wind, and also 
from radio frequency signal that offers incredible chances of diminishing the 

wireless energy source. 

[34], 

[35] 

Spectrum ex- Spectrum sharing can improve spectrum efficiency by allowing more than one [36], 
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Methods Abstract Ref. 

change node to use similar spectrum in the meantime. [37] 

DTX mode (dis-

continuous trans-
mission) 

It is used to reduce the power consumption of a base station by switching to 

sleep mode for small periods in each frame. 

[38], 

[39] 

Massive MIMO 
network 

Massive MIMO systems are what allow us to reduce the transmitted power. 
The transmitting power from the terminals will expand the backup battery. 

[34], 

[40], 

[41] 

Multi-beam 
carriers (MBCA). 

Mechanism to reverse the extend of bandwidth accessible to users in the 5G 
wireless communication network.  

[42] 

Cells zoom 
Some BS can be turned off if traffic is low, while others establish cover holes 

by increasing their power. 
[4] 

3.6 Projects to reduce energy consumption in a Smart City  

At the time, different countries develop new solutions to minimize energy consump-

tion, in this way, the distribution network can reduce dependence on the main network, 

increase the efficiency of energy use and also reduce energy costs for users, state authors 

of [7]. Next, Table 6 shows different countries where projects focused on solving the 

energy efficiency caused by the IoT and 5G technology have been carried out. 

Table 6.  Project application as a solution for energy reduction. 

Country Projects – System description 
Application 

Ref. 
5G IoT 

Finland 

WIVE Project, focuses uRLLC and mMTC features of 5G to 

achieve remote control of machines with low latency. As a goal of 
verifying its energy efficiency. 

yes yes [7] 

Australia  

VPP Project, the batteries will supply power for short periods of 

time when the maximum load occurs. To update smat grids and 

IoT applications. 

yes yes [7]; 

Europe 
(Continent) 

VirtuWind Project, based on  

5G NFV and SDN technologies, can simultaneously reduce the 
amount of hardware and power to make the control of wind farms 

faster.  

yes yes 
[7]; 
[28] 

China 

SG-eIoT System, equipped with efficient information processing 

functions and to accelerate the construction of smart homes with-
out increasing energy consumption. 

yes yes [43] 

 

The VPP (Virtual Electric Plants) project is a system that integrates software and 

an intelligent electrical grid to dispatch and optimize DER (Distributed Energy Re-

sources), through an aggregation and optimization platform remotely and automatical-

ly. VPPs can be cloud-based, centralized, or distributed platforms that aggregate, 

optimize, and control varied and heterogeneous DERs to behave like conventional 

dispatchable power plants; that is, the VPPs deliver energy without necessarily having 

a physical plant. The goal of a VPP is to alleviate the load on the grid by intelligently 

managing the power generated in a distributed manner during peak load periods. 

However, although the current use of demand response systems is limited, Austral-

ia has the necessary infrastructure to implement this type of systems, by 2024 Austral-
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ia will be the world leader in the number of homes, buildings and companies that 

install their own power supply and disconnect from the network, see Fig. 9 thus im-

proving the energy efficiency of the wireless network. 

 

Fig. 9. Relationship between electricity capacity and total installed. 

Currently a VPP project is being carried out in South Australia (SA) led by the 

American company Tesla, this will make this system the largest VPP in the world. 

The project (800 million AUD) will have 250 (MW) of capacity and 650 (MWh) of 

storage, which will allow pooling of resources to help provide grid stability, as well as 

additional capacity when there is a supply shortage. The first stage of VPP has now 

been completed, with 100 homes totaling 500 (kW) and 1.350 (kWh) and has already 

demonstrated a key advantage of VPP: they can start supplying electricity from early 

stages, unlike conventional power plants, that can only begin to operate once con-

struction is completed [44]. 

Households that participated in phase I of the initiative have seen a 70% reduction 

in their consumption of electricity from the grid. Consequently, the project has al-

ready started the second stage, which covers 1,000 homes increasing the capacity to 

5.5 (MW) and 14.85 (MWh). The companies of VPP project and response to electrici-

ty demand are presented below, see Table 7. 

Table 7.  VPP projects and response to electrical demand. 

Company Description 
Maximum 

capacity 

Financing 

(Million AUD) 

AGL 
17 MW of capacity (from industrial costumers) y 3 MW (from 
10.000 households) to starting from demand response systems 

and controllable storage. 

20 MW 5,2 

Energy 

Australia 

Remote control and load reduction devices for aggregation 

together with smart battery storage systems. 
20 MW 2,9 

EnerNOC 

Hardware installation for automatic and remote control of the 

use of energy in 30 industrial companies. The response to the 
demand will proceed of load reduction.  

20 MW 3,6 

Flow 
Power 

Program called Energy Under Control for the deployment of 

its own smart controller for 100 commercial power customers 

in NSW. 

20 MW 2,6 
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In this way, Smart City can reduce energy consumption, and can also increase en-

ergy efficiency with the use of renewable energy and thus reduce energy costs for 

users, according to the authors of [38]. Also, small users in future power systems will 

have more DERs, energy storage batteries and flexible loads, which will be based on 

ubiquitous 5G and IoT networks, according to [5]. 

4 Analysis 

4.1 Analysis about how 5G technology and the IoT affect energy consumption 

in a Smart City  

Regarding the search based on Q1, it is described that 5G technology is a Wireless 

communication network with greater deployment and speed, therefore, they influence 

energy efficiency in an IoT considering the advantages and disadvantages described. 

In addition, the IoT receives and transmits data, allowing a wide variety of applica-

tions such as the Smart City to be used. In other words, the 5G network and the IoT 

will generate a great demand for large-scale connections and will have a very im-

portant impact on the network and especially on energy consumption. 

In the case of 5G, the base stations and device batteries are their main depletion 

demand, in the same way in the IoT it will affect the consumption in the sensors that 

have to transmit enough information constantly and are not connected to the network 

electrical. 

4.2 Analysis on the applications that use 5G in a Smart City with IoT 

With the results obtained on the Q2 we find several important applications and ser-

vices, which allow the use of various types of technology to contribute to the well-

being and comfort of its inhabitants and consequently an improvement in the efficien-

cy of the different activities through the IoT and 5G technology in a Smart City. 

Seven applications are described that work efficiently with 5G and IoT technology, 

which improve speed and coverage, such as public lighting that is activated by sen-

sors with the detection of pedestrians and vehicles. On the other hand, it also im-

proves security and surveillance by obtaining videos in real time and access to loca-

tions. The results also allow us to determine that the IoT manages the different appli-

cations of a Smart City but considering that with 5G technology it is carried out at a 

higher speed and coverage. 

4.3 Analysis on the methods to reduce energy consumption in a Smart City 

provides by the 5G network in the IoT 

In relation to Q3. The problem of energy consumption in a Smart City caused by 

the IoT and 5G technology was analyzed, allowing us to find different methods that 

allow us to overcome the limitations of energy consumption. Therefore, seven meth-

ods are presented to reduce energy consumption, it is the case of energy collection 
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that allows charging the batteries of the devices by collecting excess electromagnetic 

energy from the environment, we also have the Mode DTX that reduces consumption 

by changing to the mode of suspension for short periods.  

In addition, four projects that are being carried out in different countries are pre-

sented, such as Australia, with the VPP project given as a procedure for reducing 

energy consumption, since they can collect data in real time to improve both the fore-

cast and trade in different energy sources. Thus, having a 70% reduction in its con-

sumption of electricity from the grid in phase 1 of the VPP project. Definitely, the 

implementation of methods and projects is very important to be able to obtain energy 

efficiency in a Smart City, due to the consumption that generates its highest perfor-

mance to IoT and 5G technology. 

5 Conclusions 

This document describes 5G technology, which is considered important for the im-

plementation of the Internet of Things communication model Based on the develop-

ment of a Smart City. 5G technology will connect billions of devices through wireless 

networks, such as cars, appliances, machinery and technology. Also, in this study, 

innovative countries and regions were found that use Smart City technologies, 

through sensors and connected data, to provide public services effectively. In this 

way, 5G will improve the Internet of Things and allow the development of Smart City 

with greater communication efficiency. 

The implementation of 5G technology and the IoT do increase energy demand, im-

pacting upward energy consumption, which can have an impact to meet the require-

ments of a Smart City. Therefore, one of the main challenges of Smart City is how to 

increase energy efficiency and reduce total energy consumption, while maintaining 

the maximum comfort of citizens. 

The purpose of this document is to review the methods and projects that allow 

solving the energy efficiency problem for the proper environment of a Smart City. 

Therefore, this study is concluded considering that methods and projects have been 

carried out and implemented that allow optimizing the combined consumption of 5G 

technology with the devices that intervene in the IoT, where some of these include 

renewable energy in order to meet the stated objectives. 
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