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ABSTRACT 
This paper presents and explores How to improve Environmental sustainability with the help of Artificial Intelligence (AI). This 

study evaluates the potential environmental benefits of AI adoption, such as reductions in climate change, agriculture, ocean 

health, water resources, weather forecasting, and Disaster resiliency. Upon conducting a thorough analysis of the available 

literature, it was found that there is a research deficiency in the utilization of artificial intelligence and decision support systems, 

as well as optimization models. This study employs qualitative analysis to explore sustainable uses of AI and the environmental 

impact of AI. It emphasizes the importance of promoting environmental sustainability through AI and proposes an 

"Environmental sustainability by AI" approach as a prerequisite for developing transparent, responsible, and human-centered 

AI systems. The study primarily focuses on identifying ways in which AI can be utilized for sustainable environmental practices, 

with a particular emphasis on the role of AI in promoting environmental sustainability. This study has some limitations, one of 

which is its limited scope. The paper does not provide an extensive analysis of global environmental policies, which could 

potentially identify areas for cooperation or common ground. Additionally, the study's focus on environmental sustainability 

means that it neglects the economic and social aspects of sustainability, which could be further explored. The study can aid 

stakeholders in comprehending global efforts to enhance environmental sustainability through the implementation of AI. 

Additionally, as the technology is still in its nascent stage, this study can serve as a catalyst for promoting a "sustainable 

environment" approach to the development of AI technologies and their impact on the environment. 

KEYWORDS:  Sustainable Environment, Artificial Intelligence, Environmental sustainability,Environmental sustainability 

with AI 

 
1. INTRODUCTION 
The 21st-century global environmental challenges have 

highlighted the importance of Artificial Intelligence (AI) as a 

crucial tool to tackle sustainability issues [1]. Initially proposed 

by John McCarthy in 1956, AI refers to the science and 

engineering of developing intelligent machines. AI primarily 

falls under the field of computer science, and its effectiveness 

in addressing environmental issues relies on its ability to 

incorporate environmental problem-solving techniques [2].  

 

According to Poole et al.[3], the intelligence exhibited by 

sophisticated machines, in contrast to the natural intelligence of 

humans and animals, can be referred to as AI. Wang and 

Srinivasan [4] define AI as a field of scientific and engineering 

knowledge that aims to create machines that are as intelligent 

as humans. Nishant et al. [5] and Duan et al. [6] note that AI 

machines learn from experience as they perform tasks assigned 

by humans, adapting to new inputs and addressing 

environmental challenges. 

 

In our present digital era, the limitations of human thinking 

have been expanded through AI, enabling intelligent machines 

with artificial brains to complement human cognition [7]. The 

challenges of achieving environmental sustainability are 

complex, but AI can simplify the process by aligning the 

interests of people and prioritizing sustainable practices [8]. 

Sustainability is a multifaceted concept that encompasses the 

environment, economy, and society, and according to the UN 

document "Our Common Future" (also known as the 

Brundtland Report), sustainable development is defined as 

"development that meets the needs of the present without 

compromising the ability of future generations to meet their 

own needs". [10] 

 

According to Morelli [11] and Nishant et al. [12], 

environmental sustainability means meeting the resource and 

service needs of both present and future generations without 

compromising the health of the ecosystem. Unfortunately, the 

world is currently facing a critical state with regards to the 

effects of global warming and climate change [13], making it 

imperative to take action and adopt environmentally friendly 

and sustainable products [14]. Addressing environmental 

challenges such as land degradation and climate extremes 

requires innovative and advanced AI solutions [15]. The 

intersection of AI and environmental sustainability can be 

broadly categorized into four key areas, including sustainable 

agriculture, conservation of environmental resources, waste and 
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pollution management, and pollution monitoring and 

remediation [16, 17]. 

 

Jha et al. [18] note that the development and use of artificial 

intelligence are crucial in achieving environmental 

sustainability due to its effectiveness over the past 50 years. 

According to Nishant et al. [19], the literature on AI for 

environmental sustainability spans across various fields, 

including biodiversity, water, energy, and transportation, 

although many other fields are continuously evolving. While 

practical applications of AI in transportation and biodiversity 

have been observed in advanced countries, such as waste 

collection through advanced routing plans and wildlife 

conservation for enhanced biodiversity, there is still a need for 

more research on the use of AI in these areas [20]. The relative 

lack of literature on how AI can be used to address 

environmental challenges in biodiversity, water, energy, and 

transportation is a critical research gap that needs to be 

addressed to achieve the Sustainable Development Goals 

(SDGs), as illustrated in Figure 1. 

 
Fig. 1 Sustainable Development Goals (SDGs) 

Nowadays IT industries on boom, because IT Industry 

automates works and a small team manage everything that’s 

why it is on the top. AI is increasingly being recognized as one 

of the most significant technological innovations in our era 

[22]. Basically, AI refers to computers or machines that attempt 

to imitate mental activities related to human intelligence such 

as problem-solving and learning processes [23]. The potential 

of this area extends far beyond its current focus on artificial 

narrow intelligence and includes two possible future models: 

artificial general intellect and artificial super brainpower 

[24,25,26]. This suggests that the technology has already 

advanced significantly. 

 

AI has already made its mark in various sectors including 

banking, finance, marketing, agriculture, healthcare, safety 

systems, space exploration, robotics, and transportation 

technology [40-45]. The use of AI is also seen in the 

management of city transport systems with self-driving 

vehicles [27-30], and in the deployment of robots to serve in 

restaurants and fix urban infrastructure [31-32]. Additionally, 

there are advanced invisible AI platforms that are capable of 

governing multiple urban domains, including traffic, safety, and 

air quality, which are referred to as Urban Intelligent Platforms 

(UIP). These UIPs are currently embodied in the infrastructures 

and technologies of urban spaces, operating autonomously. [33] 

[34] [35]. 

Climate change is broadly accepted as a major threat by the 

scientific community. This point is highlighted by a recent 

declaration made by over 11,000 scientists. 

 

Climate change is a pressing and grave issue that constitutes an 

emergency. Extreme weather conditions, drought, wildfires, 

flooding, and rising sea levels are among the effects of climate 

change that are already visible [36]. Immediate action is crucial 

because the impact of climate change will exacerbate if we fail 

to Address Climate Change Now! 

 

1.1 Research Gap 

The existing literature on AI for environmental sustainability 

covers various fields such as biodiversity, water, energy, and 

transportation. However, there is a relative lack of research on 

the practical applications of AI in these areas, particularly in 

addressing environmental challenges. While some practical 

applications have been observed in advanced countries, such as 

waste collection through advanced routing plans and wildlife 

conservation for enhanced biodiversity, there is still a need for 

further exploration and investigation. 

 

The research gap lies in the limited understanding of how AI 

can effectively be utilized to tackle environmental challenges in 

the fields of biodiversity, water, energy, and transportation. 

More research is needed to identify and develop innovative AI 

solutions that can contribute to achieving the Sustainable 

Development Goals (SDGs) in these areas. Closing this 

research gap will help bridge the knowledge and 

implementation divide, enabling the effective use of AI to 

address environmental sustainability challenges across multiple 

sectors. 
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2. METHODOLOGY 
This paper provides a review of how artificial intelligence can 

contribute significantly to achieving environmental 

sustainability in various areas such as biodiversity, energy, 

transportation, and water. Monitoring plays a crucial role in the 

use of artificial intelligence for environmental sustainability. 

Therefore, employing artificial intelligence can help improve 

the current state of environmental sustainability. 

With AI gaining more popularity, it has the potential to be 

utilized in various industries including environmental 

sustainability. As the field of AI continues to evolve, companies 

with significant environmental impacts can harness its power to 

make positive changes. This is a crucial moment for AI, as 

advancements in Big Data, Hardware, and AI Algorithms have 

combined to enable major changes to our daily lives. Thanks to 

these advancements, saving the planet (including the ocean) no 

longer feels as difficult as it once did! 

 In this research, we will examine five distinct methods by 

which artificial intelligence can be used to improve the current 

status of environmental sustainability. 

 

2.1 Renewable Energy & Clean Fuels  

Artificial intelligence has the potential to enhance the 

management of renewable energy by utilizing predictive 

capabilities and intelligent grid systems. For example, it can 

improve the efficiency of renewable energy production by 

providing more accurate rainfall predictions, reducing costs, 

and minimizing carbon pollution. Additionally, AI can 

optimize energy storage, efficiency, and delivery operations, 

and improve the reliability and integration of renewable energy 

sources. These advancements can lead to dynamic pricing and 

trading, responding to demand fluctuations. 

 

IBM has previously utilized AI to improve their rainfall 

prediction accuracy, resulting in a 30% improvement in their 

forecasts. The outcomes showed improved operation of their 

facilities, increased production of renewable energy, and 

decreased carbon emissions. 

 

2.2 Electric Vehicles  

With the increase in companies such as Tesla and the rise in gas 

prices, more and more companies are paying close attention to 

the demand for Electric Vehicles (EVs). In 2021, gas prices 

reached their highest average nominal price since 2014 due to 

rising crude oil prices and increased demand for gasoline. The 

average U.S. retail price of gasoline is currently at $3.01 per 

gallon in 2021, and this price has continued to increase. The 

environmental advantages of transitioning to EVs are 

significant and include reducing traffic and air pollution, 

improving energy supply logistics such as transportation of 

goods, and enabling more independent driving capability. 

 

Electric vehicles (EVs) offer significant environmental 

benefits, primarily in reducing their impact on the environment. 

Buses are known to be a major source of climate change due to 

their greenhouse gas (GHG) emissions, which can also lead to 

adverse health effects such as respiratory problems. According 

to the Environmental Protection Agency (EPA), EVs produce 

lower GHG emissions over their lifetime, including both 

tailpipe and upstream emissions. Moreover, completely electric 

vehicles emit zero tailpipe emissions, which further reduces 

their environmental impact.  

 

2.3 More Conservation of Natural coffers  

According to a study released by the Organization for 

Economic Co-operation and Development (OECD), a 

staggering 62 billion tons of natural resources such as minerals, 

wood, and fossil fuels are extracted from the earth every year. 

Even more alarming is the fact that 20 percent of these 

resources are completely wasted, highlighting a major issue 

with resource efficiency. 

 

Metropolises have become a major hub for excessive 

consumption of natural resources. With more than half of the 

world's population residing in urban areas, this trend is expected 

to continue. However, the rapid expansion of cities has resulted 

in significant environmental challenges, especially in these 

regions.  

 

Smart LED lighting has been a popular method for conserving 

natural resources, particularly in the area of road lighting. In 

comparison to traditional forms of lighting, Smart LED lighting 

uses energy more efficiently and has a longer lifespan. 

 

Smart Grids, the technology behind Smart LED lighting, can 

adjust the lighting conditions to be dimmed or brighter. Smart 

Grids, also referred to as "electricity with intelligence" is an 

energy-efficient, secure, and reliable electrical grid system. It 

includes various energy-saving measures such as renewable 

energy sources, smart devices, and appliances. 

 

2.4 Sustainable Land Use  

By integrating artificial intelligence with satellite imagery, it is 

possible to detect changes in land use, vegetation, timber cover, 

and the effects of natural disasters. AI-powered agriculture 

through robotics allows for early detection of crop conditions 

and issues.  

Automated corrective measures, automated data collection, and 

decision-making processes are integrated into this system. It 

streamlines agricultural inputs and outputs based on energy and 

demand, leading to improved adaptability to climate changes, 

increased resource efficiency of the industry, and a reduction in 

the use of water, pesticides, and fungicides - all of which have 

negative impacts on critical ecosystems. This system also helps 

to address issues such as crop conditions and diseases through 

AI-driven precision farming and robotics. 

 

2.5 Pollution Monitoring and Early Detection  

Air pollution is the fourth biggest threat to humanity, with 92% 

of the global population residing in areas with dangerous levels 

of pollution. Despite its widespread impact, air pollution tends 

to be an overlooked issue. Many parts of the world suffer from 

significant levels of air pollution, making it unsafe to spend 

prolonged periods of time outdoors. 

 

Air purifiers with integrated artificial intelligence systems can 

now monitor real-time air quality and environmental data and 

adjust filtration effectiveness accordingly. In urban areas, AI-

powered simulations can alert people to pollution levels in their 

area. This enables earlier detection of pollution sources. 
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Additionally, data collected from vehicles, sensors, and 

cameras can help improve air pollution index in the future. 

 

For the Environment group, 25 targets [37] were identified 

where AI can act as an enabler. AI can help in the conservation 

of the environment by analyzing large-scale interconnected 

databases to develop common strategies [38-39]. AI advances 

can aid in understanding climate change and modeling its 

possible impacts, supporting low-carbon energy systems with 

high integration of renewable energy and energy efficiency, 

which are essential for addressing climate change. AI can also 

help in improving the health of ecosystems by identifying oil 

spills and combating desertification. However, the high-energy 

requirements for AI operations, especially if non-carbon-

neutral energy sources are used [46], can undermine efforts to 

achieve SDG 13 on climate action. Moreover, increased access 

to AI-related information on ecosystems may lead to over-

exploitation of resources, although such abuse has not been 

adequately proved. These issues are further discussed in the 

gaps in AI research. 

 

3. RESULTS AND DISCUSSION 
Artificial Intelligence (AI) has become a crucial area in tackling 

critical environmental sustainability issues such as biodiversity, 

energy, transportation, and water management. Biodiversity 

research has utilized machine learning and natural language 

processing outcomes to predict ecosystem services. AI can be a 

powerful tool in mitigating climate change. For instance, AI-

powered buses can cut emissions by 50 percent by 2050 by 

identifying the most efficient routes. The use of AI in 

agriculture results in improved yields, as demonstrated by 

peanut growers in India, who achieved a 30 percent increase in 

crop production by leveraging AI technology.  

 

4. CONCLUSION  
My proposal is that Sustainable AI should prioritize sustainable 

development by focusing on the interconnections between AI 

innovation and equitable resource distribution, between the 

environment, society, and economy. Although this paper does 

not address each pillar of sustainability (i.e. social, economic, 

environmental) in relation to sustainable AI, it aims to 

encourage collection of ideas, policymakers, AI ethicists, and 

AI innovators to consider the environment - to remember that 

there are environmental consequences associated with AI. 
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