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Abstract 

Green IOT is basically referred to as the adoption of energy efficient norms to reduce the environmental impact of 

IOT applications. IoT devices need to be energy efficient to reduce the impact of CO2 emissions. It basically aims 

towards the sustainable use of IOT to reduce the environmental impact and at the same time optimizing the carbon 

footprint of the rapidly evolving technology. Hence, the entire concept of Green IOT revolves around green design, 

production, utilization and ecofriendly disposal of the technology. From production to disposal, everything needs to 

have negligible impact on the environment. Green IoT is targeted towards improving the energy efficiency of IoT 

devices to create a more sustainable environment.  

Keywords -Green IoT, Sustainability, Carbon footprint, Energy efficiency 

Introduction 

The use of IoT devices is witnessing an exponential 

growth with the mass adoption of digital technology 

since 2020. The production of these interconnected 

devices is going to reach 100 billion by 2030. It has 

caused an alarming rise in the energy consumption 

levels. With the initiative of the government towards 

the development of smart cities, there is a heavy 

investment expected in the field of IoT technology.  

Iot is expected to play a significant role in the 

management of many depleting resources [1]. 

 
Figure1: Market size of IoT for smart cities 

(Source: 1) 

 In smart city arrangement, IoT is going to look after 

the effective utilization of the resources. The 

application of IoT in real time requires a high level of 

connectivity between a large number of IoT devices. 

Every activity has an associated cost with it. 

According to experts, the cost of these devices in the 

form of environmental impact is going to see a 

phenomenal rise in the coming years. Amid the 

situation of high emission and environmental impact, 

renewable and green technologies are gaining 

importance in the technology arena. This gives rise to 

the concept of Green IoT and its applications [2]. To 

reduce the environmental impact of IoT, it needs to 

be improved in terms of energy efficiency to make it 

cleaner and greener. The deployment of Green IoT 

will slash its carbon footprint and will highly reduce 

environmental exploitation. The problem with the 

normal IoT connectivity is the high energy 

consumption followed by harmful emissions. The 

large-scale energy consumption by IoT ecosystem is 

also a huge concern. Green IoT is the future as it 

operates with sustainable designs to improve the 

energy consumption and reduce the environmental 

pollution [3].  Green IoT is primarily development of 

energy efficient networks and systems. The 

connected devices under this process will reduce the 

energy consumption, greenhouse effect and will also 

help minimize the carbon footprint. For developing 

Green IoT, sustainable design and energy efficiency 

are the foremost requirements [4]. The development 

of Green IoT products encompasses four stages – 

Green design, utilization, production and green 

disposal. Green design is related to the designing of 

equipment’s, servers and networks as well as highly 

energy efficient components. The aim of Green IoT is 

to create a smarter world through energy harvesting 

[5].  

Literature Review 

The current study aims to develop smart cities based 

on the application of IoT devices to improve 

sustainability, environmental health and safety. The 

current research will trace all the strategies for the 

improvement of sustainable cities [6].  

 
Figure 2: Taxonomy of Green IoT 
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(Source: 2) 

Sustainability of cities can be assessed based on 

certain parameters such as reduced traffic, lower 

emission, improved waste disposal, efficient resource 

utilization, efficient energy consumption, lower 

pollution and improved quality of communication 

networks. The existing literature on Green IoT based 

smart cities is dispersed. There is inappropriate 

information on the recognition of Green IoT. There is 

no indepth explanation of the application of IoT 

systems for reducing emission, improving energy 

consumption and so on [7]. The green IoT lifecycle 

has four stages which includes green design, green 

deployment, production and green disposal or 

recycling. Green IoT is particularly aimed at reducing 

emissions and improving the energy efficiency. 

Green design is the key step in moving towards green 

IoT. The design impact of Green IoT includes 

developing energy efficient components, networks 

and communication protocols [8]. It basically aims at 

the concept of Green by IoT [8]. Green in IoT means 

all the hardware and software devices need to be 

green in design. Sustainability is the development of 

a process that can be used again and again. It is based 

on the assumption that resources are finite and must 

be used judiciously to meet future priorities. Green 

IoT promotes sustainability by efficiently utilizing 

the resources of an area. It also promotes overall 

sustainability through reduced environmental impact 

and improved energy consumption. It is aimed at 

reducing the carbon footprint by reducing the 

greenhouse effect ]9]. The carbon footprint of 

interconnected devices is on the rise due increased 

power consumption and the development of gadgets. 

The deployment of green IoT is aimed at resolving 

this issue.  

Objectives  

 To determine the concept behind Green IoT 

 To explore the application of Green IoT for 

sustainable smart cities 

 To explore the fundamental steps for 

developing green IoT 

 To explore the challenges in the designing 

of green IoT devices 

Methodology 

To validate the research, authentic secondary sources 

of data need to be collected. The existing reports will 

provide crucial data for quantitative and qualitative 

analysis. The data collection method needs to be 

transparent for the validation of the research in real 

context [10]. The present research will open the 

scope for future research into the area. It will be a 

holistic approach to explore the sustainability of IoT 

devices.  

Conclusion 

The survey concludes that all the efforts in the 

designing of IoT devices will be beneficial for the 

society, unless the concept of Green IoT is taken into 

consideration. Green IoT is the future for the 

sustainable development of smart cities [11]. 

Greening IoT will help to achieve the primary goal of 

reducing emission and waste, improve ecological 

conservation and minimize the operating cost as well 

as energy consumption. Designing is the key 

essential step in moving towards Green IoT. The 

design must be in a way that it promotes the green 

lifecycle of the devices. [12] 

References 

[1] Thilakarathne, N.N., Kagita, M.K. and Priyashan, 

W.M., 2022. Green internet of things: The next 

generation energy efficient internet of things. 

In Applied Information Processing Systems: 

Proceedings of ICCET 2021 (pp. 391-402). Springer 

Singapore. 

[2] Alsamhi, S.H., Afghah, F., Sahal, R., Hawbani, 

A., Al-qaness, M.A., Lee, B. and Guizani, M., 2021. 

Green internet of things using UAVs in B5G 

networks: A review of applications and strategies. Ad 

Hoc Networks, 117, p.102505. 

[3] Memić, B., Džubur, A.H. and Avdagić-Golub, E., 

2022. Green IoT: sustainability environment and 

technologies. Science, Engineering and 

Technology, 2(1), pp.24-29. 

[4] Varjovi, A.E. and Babaie, S., 2020. Green 

Internet of Things (GIoT): Vision, applications and 

research challenges. Sustainable Computing: 

Informatics and Systems, 28, p.100448. 

[5] Sharma, P.K., Kumar, N. and Park, J.H., 2020. 

Blockchain technology toward green IoT: 

Opportunities and challenges. IEEE Network, 34(4), 

pp.263-269. 



Design of Green IoT for Sustainable Smart Cities and Ecofriendly Environment 

 

Section A-Research paper 

ISSN 2063-5346 

 

4017 
Eur. Chem. Bull. 2023, 12 (Si6), 4014 – 4017 

[6] Tuysuz, M.F. and Trestian, R., 2020. From 

serendipity to sustainable green IoT: Technical, 

industrial and political perspective. Computer 

Networks, 182, p.107469. 

[7] Fraga-Lamas, P., Lopes, S.I. and Fernández-

Caramés, T.M., 2021. Green IoT and edge AI as key 

technological enablers for a sustainable digital 

transition towards a smart circular economy: An 

industry 5.0 use case. Sensors, 21(17), p.5745. 

[8] Almalki, F.A., Alsamhi, S.H., Sahal, R., Hassan, 

J., Hawbani, A., Rajput, N.S., Saif, A., Morgan, J. 

and Breslin, J., 2021. Green IoT for eco-friendly and 

sustainable smart cities: future directions and 

opportunities. Mobile Networks and Applications, 

pp.1-25. 

]9] Rehman, A., Haseeb, K., Saba, T. and Kolivand, 

H., 2021. M-SMDM: a model of security measures 

using Green Internet of Things with cloud integrated 

data management for smart cities. Environmental 

Technology & Innovation, 24, p.101802. 

[10] h Alsamhi, S.H., Afghah, F., Sahal, R., 

Hawbani, A., Al-qaness, M.A., Lee, B. and Guizani, 

M., 2021. Green internet of things using UAVs in 

B5G networks: A review of applications and 

strategies. Ad Hoc Networks, 117, p.102505. 

[11] Sharma, P.K., Kumar, N. and Park, J.H., 2020. 

Blockchain technology toward green IoT: 

Opportunities and challenges. IEEE Network, 34(4), 

pp.263-269. 

[12] Haseeb, K., Din, I.U., Almogren, A., Ahmed, I. 

and Guizani, M., 2021. Intelligent and secure edge-

enabled computing model for sustainable cities using 

green internet of things. Sustainable Cities and 

Society, 68, p.102779. 

[2] Research Gate,2019, taxonomy of Green IoT, 

Retrieved from: 

https://www.researchgate.net/figure/Taxonomy-of-

Green-IoT-Techniques_fig1_335361087  [Retrieved 

on 29.05.2023] 

[1] Marketsand Markets, 2022, IoT in Smart cities , 

Retrieved from: 
https://www.marketsandmarkets.com/Market-

Reports/iot-smart-cities-market-215714954.html   

[Retrieved on 29.05.2023] 

 

 

 

  

  

 

https://www.researchgate.net/figure/Taxonomy-of-Green-IoT-Techniques_fig1_335361087
https://www.researchgate.net/figure/Taxonomy-of-Green-IoT-Techniques_fig1_335361087
https://www.marketsandmarkets.com/Market-Reports/iot-smart-cities-market-215714954.html
https://www.marketsandmarkets.com/Market-Reports/iot-smart-cities-market-215714954.html

