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Abstract: Artificial intelligence has advanced dramatically in recent decades, changing a variety of industries, 
including media, healthcare, transportation, agriculture, and energy.  Despite the enthusiasm surrounding AI's 
potential, is concerned about its possible drawbacks—such as high energy consumption and moral dilemmas remain.  
The article examines the changing field of AI sustainability from an economic, social, and environmental point of 
view.  The article discusses and investigates ways to use Artificial Intelligence (AI) to enhance environmental 
sustainability.  The possible environmental advantages of AI adoption are assessed in this study, including decreased 
climate change, agricultural productivity, ocean health, water resources, weather forecasting, and disaster resilience. A 
comprehensive review of the literature revealed a research gap in the application of optimization models, artificial 
intelligence, and decision support systems.  This study uses qualitative analysis to investigate AI's environmental impact 
and sustainable applications.  It highlights the significance of using AI to advance environmental sustainability and 
suggests an "Environmental sustainability by AI" strategy as a precondition for creating accountable, transparent, and 
human-centered AI systems.
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1. INTRODUCTION 
The world is currently facing a multitude of environmental challenges, from the escalating climate crisis 
to the rapid loss of biodiversity and widespread pollution. These complex and interconnected problems 
require innovative and powerful solutions. Artificial intelligence, with its ability to analyse vast datasets, 
identify complex patterns, and create predictive models, is emerging as a critical tool in the global effort 
to create a more sustainable future. This paper explores the diverse applications of AI in tackling 
environmental issues, examines the potential benefits, and discusses the challenges and ethical 
considerations that must be addressed. 
One of the three elements of sustainability—economic, social, and environmental—can be the subject of 
an analysis [1].  Moreover, a review of the existing literature on AI sustainability frequently distinguishes 
between the influence of AI on sustainability and AI as a tool for accomplishing sustainable objectives [2]. 
Current research on this subject, however, frequently focuses on a single aspect, which may oversimplify 
the problem and provide a limited understanding of what AI sustainability actually means. Significant 
progress has been made in the field of artificial intelligence in recent decades [3].  AI has the power to 
bring about unanticipated transformation in a number of sectors and industries [4].  Artificial intelligence 
(AI) systems have led to significant changes in a number of industries, including healthcare [5], 
transportation [6], agriculture [7], energy [8], and the media [9].  Although there is a lot of enthusiasm, 
there is also a lot of uncertainty, which comes from both the evidence that AI works and worries about its 
possible drawbacks [10]  . For example, it takes a lot of computational power to train a state-of-the-art 
model, particularly one that uses Natural Language Processing (NLP) [11]. This comes with a lot of energy 
expenditures as well as related financial and environmental expenses. Additionally, new ethical and 
societal issues for the economy and society were brought about by the development of AI. These difficulties 
include worries about social unfairness stemming from discriminatory AI systems [12], stagnant actual pay 
for workers [10], and the spread of fake news.  As a result, scholars are becoming more eager to investigate 
their effects on sustainability.  A critical analysis of the subject is necessary to comprehend the implications 
and revolutionary possibilities AI can bring about, particularly with regard to sustainability. 
Artificial intelligence is being deployed in various ways to combat climate change. One of the most 
significant applications is in the improvement of climate modeling [13]. AI algorithms can process 
immense quantities of climate data from satellites, weather stations, and ocean sensors to create more 
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accurate and detailed predictions of future climate scenarios. This allows for more effective planning and 
resource allocation for climate change adaptation. AI also plays a crucial role in the management of 
renewable energy. Machine learning models can optimize the performance of wind and solar farms by 
forecasting energy production based on weather patterns. This helps to ensure a stable and reliable energy 
supply. Additionally, AI can be used to improve energy efficiency in buildings and transportation systems 
by identifying patterns of energy consumption and suggesting ways to reduce waste.  
 
1.1 LITERATURE REVIEW 
Poole et al. [14] claim that artificial intelligence (AI) is the intelligence displayed by highly developed robots 
as opposed to the innate intellect of people and animals.  According to Kudithipudi [15], artificial 
intelligence (AI) is a branch of science and engineering that seeks to build computers with human-level 
intelligence.  AI robots learn from experience as they carry out tasks given to them by humans, adjusting 
to new inputs and tackling environmental problems, according to Nishant et al. [16] and Cobbina et al. 
[17].  
The limitations of human thought have been extended by artificial intelligence (AI) in the current digital 
era, allowing intelligent devices with artificial brains to supplement human cognition [18].  By bringing 
people's interests into alignment and emphasizing sustainable activities, artificial intelligence (AI) can 
streamline the difficult process of attaining environmental sustainability [19]. 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" in the UN document "Our Common Future" (also known as the 
Brundtland Report). Sustainability is a complex idea that includes the environment, economy, and society.  
Meeting the resource and service needs of current and future generations without sacrificing the 
ecosystem's health is what is meant by environmental sustainability, according to Morelli [20] and Nishant 
et al. [16].  Regretfully, the effects of climate change and global warming are currently putting the globe in 
a crisis position [21], thus action and the adoption of sustainable and eco-friendly products are essential 
[22].  Innovative and cutting-edge AI technologies are needed to address environmental issues like land 
degradation and climate extremes. 
Four main domains can be used to generally classify the junction of AI with environmental sustainability: 
waste and pollution management, environmental resource conservation, pollution monitoring and 
remediation, and sustainable agriculture [23].  Because of its success over the past 50 years, Govindan et 
al. [24] point out that the development and application of artificial intelligence are essential to attaining 
environmental sustainability. According to Nishant et al. [16], the literature on AI for environmental 
sustainability spans across various fields, including biodiversity, water, energy, and transportation, 
although many other fields are continuously evolving. There is still a need for greater research on the use 
of AI in transportation and biodiversity, even though advanced nations have seen successful applications 
in both fields, such as rubbish collection using sophisticated routing systems and wildlife conservation for 
increased biodiversity [25]. 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 
1.2 Research Gap 
Transportation, energy, water, and biodiversity are just a few of the topics covered in the body of research 
on AI for environmental sustainability.  Research on the useful uses of AI in various fields, especially in 
tackling environmental issues, is, still, rather lacking.  Even though certain useful uses, such rubbish 
collection using sophisticated route plans and animal protection for increased biodiversity, have been seen 
in developed nations, more research and study are still required. The lack of knowledge about how AI can 
be applied to address environmental issues in the domains of energy, transportation, water, and 
biodiversity represents a research gap.  To find and create cutting-edge AI solutions that can help achieve 
the Sustainable Development Goals (SDGs) in these fields, more research is required [26]. Sustainable 
Development Goals (SDGs) is illustrated in Figure 1. In order to effectively employ AI to address 
environmental sustainability concerns across many sectors, it will be necessary to close this research gap 
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in order to bridge the knowledge and implementation difference. 
This paper is structured as follows: Section 2 presents our methodology, where the fundamental concepts 
on AI sustainability are introduced. In Section 3, our main research questions are analyzed and answered, 
along with visualizations based on our data sets. In Section 4, we provide the conclusion.  
 
2. METHODOLOGY 
This paper reviews the ways in which artificial intelligence might greatly advance environmental 
sustainability in a number of domains, including energy, transportation, water, and biodiversity. When 
using artificial intelligence for environmental sustainability, monitoring is essential. Thus, the current 
level of environmental sustainability can be enhanced by the use of artificial intelligence. AI has the 
potential to be applied in a number of sectors, including environmental sustainability, as it becomes more 
widely accepted. Businesses that have a big influence on the environment can use AI to their advantage as 
the technology develops. 
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. In this research, we will examine five distinct methods 
by which artificial intelligence can be used to improve the current status of environmental sustainability. 

 
Figure 1. Sustainable Development Goals (SDGs) 
 
2.1 Biodiversity Conservation and Ecosystem Monitoring 
The preservation of biodiversity is another area where AI is making a significant impact. AI-powered 
systems can analyze satellite imagery and drone footage to monitor deforestation, track wildlife 
populations, and identify illegal poaching activities. For example, machine learning algorithms can be 
trained to recognize specific animal species from images or audio recordings, enabling researchers to 
conduct large-scale biodiversity assessments more efficiently. 
Furthermore, AI can assist in the restoration of ecosystems by analyzing environmental data to identify 
the most suitable locations for reforestation and habitat restoration projects. Predictive models can also 
help to anticipate the spread of invasive species, allowing for early intervention and control measures. 
2.2 Pollution Control and Waste Management 
AI is being used to address the pressing issues of air and water pollution. AI-driven sensor networks can 
monitor air and water quality in real-time, providing early warnings of pollution events and helping to 
identify the sources of contamination. Machine learning models can also predict the dispersion of 
pollutants in the atmosphere and waterways, aiding in the development of effective pollution control 
strategies. 
In the realm of waste management, AI can optimize recycling processes by automatically sorting different 
types of waste materials. AI-powered robots can identify and separate recyclable items with a high degree 
of accuracy, improving the efficiency and economic viability of recycling operations. Additionally, AI can 
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be used to analyze consumption patterns and predict waste generation, helping municipalities to better 
plan for waste collection and disposal. 
2.3 Sustainable Agriculture 
AI is transforming the agricultural sector by enabling precision agriculture. AI-powered systems can analyze 
data from sensors, drones, and satellites to provide farmers with real-time insights into crop health, soil 
conditions, and weather forecasts. This allows for the targeted application of water, fertilizers, and 
pesticides, reducing waste and minimizing the environmental impact of farming. 
Moreover, AI can help to improve crop yields and resilience by identifying the most suitable crop varieties 
for specific environmental conditions. Machine learning models can also predict and detect the outbreak 
of pests and diseases, enabling farmers to take timely and targeted action to protect their crops. 
2.4 Electric Vehicles 
An increasing number of businesses are closely monitoring the demand for electric vehicles (EVs) due to 
the growth of companies like Tesla and the increase in gas prices. Because of rising crude oil costs and 
increased demand for gasoline, gas prices in 2021 hit their highest average nominal price since 2014. In 
2021, the average retail price of gasoline in the United States is $3.01 a gallon, and it has been steadily 
rising. Making the switch to EVs has several positive environmental effects, including as lowering air 
pollution and traffic, enhancing energy supply logistics like cargo delivery, and allowing for more 
autonomous driving. The main way that electric vehicles (EVs) help the environment is by lessening their 
influence on it.  Due to their greenhouse gas (GHG) emissions, buses are recognized as a primary 
contributor to climate change. These pollutants can also have negative health effects, including respiratory 
issues.  The Environmental Protection Agency (EPA) claims that over the course of their lifetime, EVs 
emit fewer greenhouse gases (GHGs), including upstream and tailpipe emissions.  Additionally, fully 
electric cars have no exhaust emissions, which lessens their impact on the environment. 
2.5 Pollution Monitoring and Early Detection 
With 92% of the world's population living in regions with hazardous pollution levels, air pollution ranks 
as the fourth greatest threat to humanity. Air pollution is often disregarded despite its pervasive effects. It 
is dangerous to spend extended amounts of time outside in many regions of the world due to high levels 
of air pollution. Artificial intelligence-enabled air purifiers may now track environmental and air quality 
data in real time and modify their filtration efficiency as necessary. AI-powered simulations in cities can 
notify residents of the pollution levels in their neighborhood. This makes it possible to identify the sources 
of pollution earlier. Furthermore, information gathered from cameras, sensors, and automobiles can be 
used to enhance the air pollution index in the future. 
There were 25 targets [27] for the Environment group where AI can serve as a facilitator. By evaluating 
vast, interconnected databases to create shared plans, artificial intelligence (AI) can aid in environmental 
protection [17], [28]. AI developments can enable low-carbon energy systems with high integration of 
renewable energy and energy efficiency, which are crucial for combating climate change, by helping to 
comprehend and model its potential effects. By detecting oil spills and halting desertification, artificial 
intelligence can also contribute to the improvement of ecosystem health. 
 
 

 
Figure 2. Literature survey on AI Sustainability 
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3. RESULTS 
Different categories that offer a detailed knowledge of the complex subject of AI sustainability were 
identified as a result of the literature review. One significant classification result from different 
perspectives on AI sustainability; some writers primarily concentrate on evaluating and reducing the effects 
of AI on sustainability, while others investigate the ways in which current AI technologies might support 
sustainable development.  The papers in literature review are broken down by category in Figure 2. 
Interestingly, the Environmental dimension became the most common, including research on how AI 
interacts with the environment, including energy, carbon emissions, and energy expenses associated with 
running big machine learning models, as well as optimization of use. The social dimension, which 
examines AI-related equality concerns, educational ramifications, and ethical difficulties, comes next. 
Despite being the smallest, the economic dimension is covered by papers that look into new business 
models, labor market dynamics, and economic growth. The third-biggest category includes papers that 
integrate all three dimensions and examine sustainability through a more comprehensive lens, which 
address its complexity by encompassing a broader perspective. 
In order to address important environmental sustainability concerns like biodiversity, energy, 
transportation, and water management, artificial intelligence (AI) has emerged as a key field. Diversity in 
Biodiversity to forecast ecosystem services, researchers have used the results of natural language processing 
and machine learning. AI has the potential to be a very effective tool for climate change mitigation. For 
example, by determining the most efficient routes, AI-powered buses can reduce emissions by 50% by 
2050. As evidenced by Indian peanut farmers who increased crop production by 30% with the use of AI 
technology, the application of AI in agriculture improves yields. 
3.1 Challenges and Ethical Considerations of Using AI in the Environment 
Despite the immense potential of AI in addressing environmental challenges, there are also significant 
challenges and ethical considerations that must be taken into account. The development and operation 
of AI systems require substantial computational power, which can contribute to greenhouse gas emissions. 
It is essential to ensure that the environmental benefits of AI applications outweigh their own carbon 
footprint. Furthermore, the use of AI in environmental decision-making raises important questions about 
transparency, accountability, and equity. It is crucial to ensure that AI systems are developed and used in 
a way that is fair and equitable, and that they do not exacerbate existing social and economic inequalities. 
Figure 3 listed the various challenges and eth 
3.1.1 Challenges 
• Data Availability and Quality: AI models require large volumes of high-quality data, which may 
not be consistently available, especially in remote or under-monitored ecosystems. 
• Resource Intensity: Training large AI models demands significant computational power, often 
relying on energy-intensive data centers that may contribute to carbon emissions. 
• Bias and Inaccuracy: AI systems may reflect or amplify existing biases in environmental data or 
decision-making, potentially leading to misleading predictions or unfair outcomes. 
• Lack of Interdisciplinary Integration: Environmental issues are complex and multidisciplinary. AI 
models that lack collaboration with ecologists, climate scientists, and policy experts may oversimplify or 
misinterpret problems. 
• Scalability and Localization: AI solutions developed in one region may not be directly applicable 
to others due to differing ecological, cultural, and policy contexts. 
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Figure 3. Challenges and Ethics Considerations of using AI in the Environment  
3.1.2 Ethical Considerations 
• Environmental Justice: AI must not exacerbate existing inequalities. It should support vulnerable 
communities rather than displace them or divert resources from essential needs. 
• Transparency and Accountability: Decisions made by AI in environmental policy or conservation 
must be explainable and accountable to ensure responsible governance. 
• Privacy Concerns: Environmental monitoring may involve satellite imagery, drones, or IoT 
sensors that capture data related to human activities, raising privacy issues. 
• Over-Reliance on Technology: There's a risk of neglecting human insight, traditional ecological 
knowledge, and community-led solutions in favor of data-driven approaches. 
• Dual-Use Risks: AI tools developed for environmental protection might be misused for 
surveillance or resource exploitation if not properly regulated. 
 
4. CONCLUSION 
Artificial intelligence offers a powerful and versatile set of tools for tackling some of the most pressing 
environmental challenges of our time. From mitigating climate change and conserving biodiversity to 
controlling pollution and promoting sustainable agriculture, AI has the potential to drive significant 
progress toward a more sustainable and resilient future. However, it is imperative that the development 
and deployment of AI are guided by a strong ethical framework that prioritizes environmental 
sustainability, social equity, and long-term well-being. By harnessing the power of AI responsibly, we can 
unlock new opportunities to protect our planet for generations to come. 
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