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ABSTRACT 

Using a data-driven comparative analysis, this paper looks at how AI has affected financial 

and environmental performance in different businesses. The study analyzes the implications 

of AI adoption on energy consumption, cost efficiency, revenue growth, carbon emissions 

reduction, and industry studies, market research, and business disclosures. The research uses 

descriptive statistics and comparative assessment to detect trends and variances in six main 

industries: manufacturing, finance, healthcare, retail, energy, and transportation. The results 

shed light on industry-specific variations in AI-driven transformation and provide insights 

into how AI improves financial results while impacting environmental sustainability. 

Keywords: Environmental Impact, Industry Comparison, Sustainability, Energy 

Consumption. 

I. INTRODUCTION 

With its impact on operational efficiency, financial performance, and environmental 

sustainability, artificial intelligence (AI) has become a game-changer in many sectors. 

Businesses now have access to possibilities for growth and optimization never before seen 

because to the fast development of AI-powered analytics, automation, and predictive 

modeling. Reduced costs, increased revenues, and better decision-making are some of the 

ways in which AI has improved financial performance. However, the role that AI plays in 

improving environmental performance is just as important, if not more so, and has received 

comparatively less attention. Improved resource management, reduced carbon footprint, and 

energy efficiency have resulted from the confluence of AI with sustainability programs, 

positioning AI as a crucial driver in the contemporary economy's shift toward more 

responsible corporate practices.  

In today's fast-paced and competitive business world, long-term viability and financial 

success go hand in hand. Businesses are moving away from old models that put profit before 

environmental responsibility and toward more integrated models that strike a better balance 

between the two. Businesses now have the ability to analyze complex information, forecast 

future trends, and optimize operations for both economic and environmental advantages, all 

thanks to AI, which plays a pivotal role in enabling this change. Businesses that use AI to 

their advantage are becoming more financially stable and less harmful to the environment. 

Nevertheless, it is necessary to compare the impacts of AI across sectors since their 

magnitude and kind differ.  
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Risk management, algorithmic trading, customer service, and fraud detection have all been 

impacted by the financial sector's AI revolution. To improve accuracy and reduce human 

error, machine learning models analyze massive volumes of financial data in real time, spot 

trends, and make choices. Chatbots and robo-advisors driven by artificial intelligence are 

revolutionizing client interaction via the provision of tailored financial advice, the 

enhancement of efficiency, and the diminution of operating expenses. Financial institutions 

may increase their profitability and decrease default rates with the use of AI-driven credit risk 

assessment tools. Nevertheless, there are still obstacles to overcome with AI in the financial 

sector, including ethical dilemmas, data security issues, and complicated regulations. 

However, energy, transportation, agriculture, and manufacturing are only a few of the many 

sectors that may benefit from AI's impact on environmental performance. Machines run more 

efficiently, use less energy, and last longer with the help of AI-driven predictive maintenance. 

Reduced carbon emissions are a result of AI's use in energy efficiency, renewable energy 

forecasting, and smart grid management. Autonomous vehicle technology and AI-powered 

route optimization both help the transportation sector cut down on pollution and fuel use. 

Also, AI improves agricultural sustainability by allowing precision farming, optimizing 

irrigation, and reducing pesticide usage, which in turn improves production while minimizing 

environmental effect.  

The financial capacity, legal environment, and technical preparedness of certain industries 

determine the rate of AI adoption, despite the technology's many benefits. AI is often more 

enthusiastically adopted by large-scale financial and tech companies because of their digital 

infrastructure and financial resources, whereas sectors such as conventional manufacturing 

and agriculture may encounter obstacles to adoption owing to aversion to change and 

expensive implementation costs. Also, we can't turn a blind eye to the fact that AI has an 

effect on the environment. The rising energy usage and carbon footprints linked to data 

centers are a direct result of the substantial processing capacity required by AI models. A 

significant difficulty that enterprises must negotiate is striking a balance between the 

advantages of AI and its environmental costs. In order to better understand the trends, 

problems, and possibilities presented by artificial intelligence (AI), this comparative research 

will look at how AI has affected financial and environmental performance in several 

businesses. This research will help companies make the most of AI's promise while making 

sure it's sustainable by looking at case studies, adoption trends, and results that are particular 

to their sector.  

II. REVIEW OF LITERATURE 

Chaudhuri, Ranjan et al., (2022) This research aims to analyze the dynamic nature of 

artificial intelligence (AI) and how it affects the long-term viability of businesses, particularly 

SMEs. Furthermore, this research delves into how technical and leadership support impact 

the implementation and durability of AI technology for production and manufacturing 

companies. By analyzing the current literature, expectation disconfirmation theory (EDT), 

technology-trust-fit (TTF) theory, and contingency theory, we were able to construct a 
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theoretical model. By evaluating data from 343 managers of SMEs, we put the suggested 

theoretical model to the test using the factor-based PLS-SEM approach. This study's results 

show that SMEs' use of AI technologies to achieve sustainability was affected by 

organizational, situational, technical, and individual characteristics; technological and 

leadership support mediated this effect. 

Belhadi, Amine et al., (2021) after recent supply chain interruptions caused by pandemics and 

crises, supply chain resilience (SCRes) and performance have taken center stage. In addition, 

the supply chain’s digitization, integration, and globalization have brought more attention to 

the use of AI and other modern information processing methods in the construction of SCRes 

and the improvement of SCP. In this research, we look at the supply chain&#39;s dynamism 

and unpredictability through the lens of AI, SCRes, and SCP, and their direct and indirect 

implications. Our work here is based on the organizational information processing theory 

(OIPT) and its application to the supply chain and artificial intelligence. With the use of 

structural equation modeling (SEM), the constructed framework was assessed. A total of 279 

businesses, spanning a wide range of sizes, industries, and nations, were surveyed. From what 

we can see, AI does have an immediate effect on SCP, but in the long run, it will be best to 

use its data processing powers to create SCRes that can survive. One of the first studies to 

provide concrete data on how to get the most out of AI capabilities in order to produce SCP 

that lasts is this one. In order to delve more into the phenomena, the research might be 

expanded by doing a longitudinal examination.  

Benbya, Hind et al., (2021) Differentiating themselves from previous types of digital 

technology, artificial intelligence (AI) technologies provide new, unique benefits while also 

posing new, substantial problems to enterprises. This article explores the specific 

implications of artificial intelligence (AI) technologies on businesses, including the 

challenges they provide and the possibilities they offer to the field of information systems 

(IS). Automation, engagement, insight/decision making, and innovation are the four business 

competencies that we use to examine these potential. We go over the many impacts of AI and 

what it means for the future of IS studies. 

Benzidia, Smail et al., (2020) there has been a rise in interest in big data analytics and 

artificial intelligence (BDA-AI) technologies among both academics and practitioners in the 

last few years. Nevertheless, there is a dearth of research into the effects of BDA-AI on 

environmental performance and its advantages in supply chain integration. To address this 

shortcoming, we positioned digital learning as a moderator of the green supply chain process 

and expanded the idea of organizational information processing to include BDA-AI. We 

created a theoretical framework to put 168 French hospitals' data through its paces using 

structural equation modeling with partial least squares regression. Environmental process 

integration and green supply chain cooperation are significantly impacted by the application 

of BDA-AI technology, according to the results. The research also highlighted the importance 

of green supply chain cooperation and environmental process integration in influencing 

environmental performance. A significant discovery that has not been previously addressed in 
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the literature is the moderating influence of green digital learning in the interactions between 

BDA-AI and green supply chain cooperation. This is shown by the findings. Logistics and 

supply chain managers may benefit greatly from the information provided in this article as 

they work to use BDA-AI technology to aid in green supply operations and improve 

environmental performance. 

Gupta, Shivam et al., (2019) Mastering the art of data unwinding requires knowledge on how 

to extract useful insights from large datasets. Market, financial, and operational performance 

are all areas where practitioners are aiming to break free from limitations in order to meet the 

demands of the modern day. Organizations clearly want to make the most of their invested 

resources, yet they often fall short of doing so. Building resource-based competencies has 

emerged as a top priority for companies recently, and this is something that has already been 

researched by academics. Finding evidence that highlights the impact of strategic resources 

on the development of dynamic organizational capacity is problematic due to the lack of 

literature on the topic. The purpose of this research is twofold: first, to look at how control 

factors affect organizational performance; and second, to see how organizational skills, 

namely big data predictive analytics, relate to obtaining better organizational performance. 

Using 209 replies obtained from a pilot study of a single-informant questionnaire, we 

conducted a cross-sectional analysis to evaluate our research assumptions. The findings 

support the importance of human factors in critical thinking as they foster the growth of 

analytical skills that are inherently dynamic, all in pursuit of peak performance. 

RESEARCH GAP 

While existing literature has extensively explored the benefits of artificial intelligence (AI) in 

enhancing corporate efficiency and profitability, there is a noticeable gap in comparative 

analyses that examine AI's dual impact on both financial and environmental performance 

across diverse industries. Most studies tend to focus on either financial outcomes or 

environmental sustainability in isolation, without integrating both dimensions to understand 

the holistic impact of AI. Furthermore, industry-specific investigations often lack a 

standardized framework for measuring and comparing AI’s effectiveness across sectors, 

leading to fragmented insights. This research addresses the need for a comprehensive, cross-

industry evaluation that simultaneously considers financial metrics—such as revenue growth 

and cost reduction—and environmental indicators like carbon emissions and energy 

consumption. By filling this gap, the study contributes to a more nuanced understanding of 

how AI adoption varies in scale and effectiveness depending on industry characteristics, 

operational demands, and sustainability goals. 

III. RESEARCH METHODOLOGY  

To determine how artificial intelligence (AI) affects environmental and financial performance 

in different sectors, this research uses a data-driven comparative analysis. A systematic 

approach to data collecting, processing, and interpretation is followed by the technique to 

draw conclusions. 
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Data Collection 

Companies' disclosures, industry studies, and market research papers provided the data used 

to analyze AI adoption, revenue effect, cost reduction, energy usage, and carbon emissions 

reduction. Manufacturing, Healthcare, Retail, Energy, and Transportation are the six main 

industries included in the collection. 

Data Analysis 

Descriptive statistics and comparison assessment were used to perform the analysis. 

Hypothesis of the study 

H01: AI adoption positively impacts both industry profitability and sustainability outcomes. 

IV. DATA ANALYSIS AND INTERPRATATION  

To evaluate the long-term impact of AI adoption across various industries, the study 

employed descriptive statistical analysis and comparative assessment techniques. Percentage 

distribution analysis was applied to examine AI adoption rates across sectors, helping to 

identify industry-specific trends and intensity of integration. To assess financial implications, 

the study used percentage change analysis to measure increases in revenue and reductions in 

operational costs attributed to AI implementation. For environmental performance, 

differential percentage analysis was conducted to capture the extent of carbon emissions and 

energy consumption reduction due to AI use. The comparison of pre- and post-AI values 

enabled an understanding of performance shifts attributable to technological adoption. This 

approach provided a clear, quantifiable measure of AI’s effectiveness in enhancing 

operational efficiency, financial outcomes, and environmental sustainability across different 

sectors. 

Table 1: AI Adoption Percentage across Industries 

Industry AI Adoption (%) 

Manufacturing 16.55% 

Finance 19.54% 

Healthcare 15.63% 

Retail 17.70% 

Energy 14.48% 

Transportation 16.09% 
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Total 100% 

Because of its heavy use of AI in automation, risk management, and decision-making, the 

financial sector ranks first in AI adoption (19.54%). Due to AI's importance in improving 

operations and supply chains, it is anticipated that retail (17.70%) and manufacturing 

(16.55%) also exhibit strong adoption rates. Following closely behind, with the help of AI-

driven logistics and improvements to patient care, are the transportation sector (16.09%) and 

healthcare (15.63%). A slower integration of AI despite its potential for sustainability 

improvements is shown by the energy sector's lowest adoption rate of 14.48 percent. 

According to the data, AI adoption differs across industries, reflecting the unique demands of 

each and the rapid pace of technical development. 

Table 2: The Percentage Increase in Revenue and Cost Reduction Due To Ai 

Implementation. 

Industry Revenue Increase (%) Cost Reduction (%) 

Manufacturing 15% 12% 

Finance 20% 18% 

Healthcare 14% 10% 

Retail 17% 13% 

Energy 12% 9% 

Transportation 16% 11% 

Gains of 20% in income and 18% in costs are seen in the financial industry as a result of AI-

driven automation, risk assessment, and fraud detection, making it the most financially 

advantageous sector to use AI. Additionally, AI plays a big role in improving supply chains 

and production, which benefits both retail (17%, 13%) and manufacturing (15%, 12%). 

Driven by AI-powered logistics and patient management, the transportation and healthcare 

industries also saw modest advances, with 16% and 10% respectively. While AI may 

improve sustainability, the energy sector may not reap as many direct financial advantages 

from it, as it has the lowest influence on this sector overall (12%, 9%). 

Table 3: The Reduction in Carbon Emissions (%) And Energy Consumption (%) Due to 

Ai Applications. 

Industry Carbon Emissions Reduction 

(%) 

Energy Consumption Reduction 

(%) 
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Manufacturing 18% 16% 

Finance 10% 8% 

Healthcare 12% 10% 

Retail 14% 12% 

Energy 22% 20% 

Transportation 19% 17% 

Artificial intelligence plays a significant role in maximizing energy efficiency, and the energy 

sector leads the pack in reducing carbon emissions (22% decrease) and energy consumption 

(20%). Significant gains are also seen in transportation (19%, 17%) and manufacturing (18%, 

16%), which is likely attributable to logistics and production efficiencies driven by AI. The 

retail and healthcare industries had modest decreases, with 14% and 12% respectively, while 

finance had the lowest effect, with 10% and 8% respectively. This shows that AI's 

involvement in sustainability differs greatly by industry, with the most energy-dependent 

sectors reaping the benefits. 

Hypothesis Testing 

H01: AI adoption positively impacts both industry profitability and sustainability outcomes. 

Table 4 AI adoption positively impacts both industry profitability and sustainability 

outcomes. 

AI Adoption Level 

(Scale 1–5) 

Profit 

Margin (%) 

Energy Consumption 

(kWh/unit) 

Carbon Emissions 

(tons/year) 

1 (Low) 8.5 15.2 120 

2 10.3 13.7 110 

3 12.6 11.4 95 

4 14.8 9.8 78 

5 (High) 17.2 8.1 60 

As AI adoption level increases, the profit margin steadily rises, indicating improved 

profitability. Simultaneously, both energy consumption per unit and carbon emissions 

decrease, reflecting enhanced sustainability. This supports the hypothesis that AI adoption 

positively affects both economic and environmental performance. 

FINDINGS OF THE STUDTY 

The study reveals that AI adoption has significantly enhanced corporate performance across 

financial, operational, and environmental dimensions. The financial sector exhibits the 

highest AI adoption rate (19.54%), driven by its focus on automation, risk management, and 
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fraud detection, resulting in a 20% increase in revenue and an 18% reduction in costs. 

Similarly, retail and manufacturing sectors show strong performance improvements due to 

AI’s role in streamlining supply chains and boosting productivity. In terms of environmental 

impact, the energy sector, though having the lowest AI adoption rate, leads in sustainability 

outcomes, achieving a 22% reduction in carbon emissions and a 20% decrease in energy 

consumption. Transportation and manufacturing also report notable environmental 

improvements due to AI-powered logistics and production optimizations. Overall, the 

findings underscore that AI adoption not only boosts financial returns but also contributes to 

operational efficiency and environmental sustainability, although the degree of impact varies 

by industry based on its core activities and dependence on technology. 

V. CONCLUSION  

There are potential and problems associated with AI's influence on financial and 

environmental performance, which differs across sectors. Artificial intelligence (AI) 

improves profitability by increasing efficiency, decreasing expenses, and driving innovation. 

Though significant energy consumption is still an issue, AI helps the environment by 

optimizing resource utilization, decreasing waste, and encouraging sustainable behaviors. 

Analytics powered by AI have a big impact on industries like manufacturing and banking, 

while AI helps make energy and agriculture more sustainable. Overall, the revolutionary 

potential of AI is highlighted by its dual role in raising financial profits and encouraging 

environmental responsibility. To succeed in the long run, we need balanced methods. 
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