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Abstract. Since we are all in information era especially in the electronic age, it is a foremost 

requirement to follow the sustainable practices in not only in IT but also in data analytics to 

reduce the environmental impact. Generally, the organizations long term viability and environ-

mental impact comes from the sustainable practices in IT and analytics. Even though we are in 

various domains, the natural resources are effectively utilized and efficiently handled by practice. 

Sustainable practices are the continuous process that should be implemented and monitored 

properly, if changes are required that should be done then and there for elevating the sustainable 

practices. Once sustainable practices are identified and initiated for implementation, then reach-

ing the sustainability becomes easy and also need of the hour. The driving force of this work is 

to explain the sustainable practices of IT and analytics to some extent. 
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1.  Introduction 

According to the report of World Commission on Environment and Development, the 

current sustainable development practices meet the needs of the present without com-

promising the ability of future generations to meet their own needs who are the back-

bone of our human community. The ULCA Committee of Sustainability defined the 

term sustainability as follows: “the integration of environmental health, social equity 

and economic vitality in order to create thriving, healthy, diverse and resilient commu-

nities for this generation and generations to come”. The software organization Deloitte 

has introduced a three-minute guide of Sustainability Analytics by considering the past, 

present and future Sustainability related factors such as energy, resource, greenhouse 

gas emissions can be measured and improved their overall resource efficiently through 

the practices of sustainability [2]. Sustainable development goals (SDGs) are framed 

by United Nations by taking the requirements of the future generation and the roles and 

responsibilities of the current generation. The key areas of the big data analytics such 

as predictive analytics, borderless supply chain, autonomous vehicles, manufacturing 

and healthcare industry. 

 

Sustainability can be reached in all aspects of our life by considering the important 

issues in detail. The sustainable agriculture is the need of the hour due to the lack of 

resources, insufficient water and greenhouse gas emission and so on. Smart farming 

can be constructed by integrating the information and communication technologies into 

machine, sensors, actuators and network devices in agriculture.[3].  
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Ray [4] discussed about IoT based agriculture which consists of six layers. The physical 

layer contains the various devices like sensors and micro controllers to gather infor-

mation and pass it other devices. The network layer is considered as the second layer 

which includes the internet and other technologies for communication. The third layer 

is an IoT based layer which deals with device management and security related issues. 

The fourth layer provides storage facility and the fifth layer used to perform data pro-

cessing for prediction. The sixth layer used to make proper communication with the 

farmers through the social network. The computer scientists have done research to fo-

cus on mainly in social sustainability [5,6,7,8,9,10,11]. 

 

Sustainability can be enriched by computing techniques. Sustainable problems have 

uncertainty in nature, machine learning algorithms, big data analytics, Artificial intel-

ligence, remote sensing, decision making and optimization techniques are used to solve 

the problems efficiently. [2] stated that the big data analytics has a positive impact on 

supply chain and operations management. The invention of computer technologies like 

Internet, the World Wide Web, Global Positioning System (GPS), satellite communi-

cations, remote sensing, and smartphones are dramatically accelerating the pace of dis-

covery, engendering globally connected networks of people and devices. The rise of 

practically relevant artificial intelligence (AI) is also playing an increasing part in this 

revolution, nurturing e-commerce, social networks, personalized medicine, IBM Wat-

son and AlphaGo, self-driving cars, and other radical transformations [12]. Organiza-

tions should pass the information about the initiatives to achieve sustainability to the 

stakeholders periodically through newsletter or mail [13]. Transparency played a major 

role to achieve sustainability among the supply chain collaborators [14] and sharing of 

data that can be used for predictive modelling as well as decision making [15]. The 

various sub fields of supply chain management actively utilizing the big data analytics 

effectively. Some of the fields are souring of materials [16], management of risk [17], 

selection of supplier [18], manufacturing and planning of production [19], inventory 

management [20] and data warehousing [21]. 

 

1.1 Sustainable Practices 

 

It is our foremost responsibility to provide the natural resources to our younger gen-

eration so that they can understand and realize the power of nature and they can come 

up with good ideas to lead their life without harming the environment. The best way of 

practicing the sustainability through the important 3 R’s i.e., Recycle, Reduce and Re-

use. The examples for sustainable development of renewing the water resource are rain-

water harvesting, avoid the blockage of the water routes and avoiding the mixing of 
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bad things in water. Energy conservation such as wind mill, solar panel and the envi-

ronment, economic and social aspects of sustainability are also the examples of sustain-

able development. 

 

The electronic waste and carbon emissions in industries are given more important to 

raise sustainability. Due to exponential increase in the human population throughout 

the world, there is an increase in need to produce more quantity of food to satisfy basic 

human needs of the human in the world. The food and agriculture industries try various 

strategies to combat the challenge of producing sufficient quantity of food. To do so, 

they started using a greater number of fertilizers and other chemicals to increase the 

yield, to reduce weeds etc. All these chemicals release hazardous gases into the atmos-

phere when they are utilized by the plants. These gases contribute to air pollution and 

are the major air pollutants. Growing more trees and plants can aid in reducing some 

amount of air pollution thereby helps in raising sustainability. Billions of people can 

lead the modern life style successfully through the industrial revolution in mass pro-

duction and cultivation of food. The overexploitation of natural resources and the im-

balanced nature of ecological system have been linked directly with the humanity dur-

ing COVID-19 pandemic [22]. The human-made mass will exceed the all living bio-

mass on the planet Earth [23].  

 

1.1.1 Digital Sustainability 

Digital sustainability can be achieved by the development of digital resources to im-

prove the environment like pollution free environment and the well-being of the society 

[1]. The UN has been constructing the awareness towards sustainability and seventeen 

sustainable goals are presented from various stakeholders to meet the Sustainability 

Development Goals. This can be achieved by using information systems research, green 

computing, cloud computing and digital transformation. 

1.1.2 Sustainability in IT 

It is also called as Green IT used to minimize the environmental impact of information 

technology through the optimization of data centres, automation of the process and re-

duction of the resource usage. 

1.1.3   Sustainability in Health Care 

Sustainability in health care industry used to raise the benefits of people and also used 

to minimize the negative impacts from the environment. Healthcare systems used to 

improve the quality of life. 

1.2 Current Sustainable Practices of IT and Analytics 

 

860             S. Lakshmi



 

By taking the foremost responsibility of the current generation, especially the fol-

lowing things will be discussed in this paper to reach the sustainability in a good man-

ner. They are green computing, digital transformation, cloud computing and big data 

analytics. 

 

1.2.1 Green Computing 

 

Green computing can be defined as a broad area of information technology which 

describes the technical way of designing, manufacturing and disposing of computer 

equipment and reduce the harmful components from the environment to some extent. 

The carbon footprint reduction is the important goal of green computing. Now a days, 

we are using so many devices like computer, video game, mobile phone and variation 

in all these devices with more advanced options make our life so simple and so easy 

and also make us to think in different angles for making wise decisions. Some of the 

important areas of green computing which will lead towards sustainability through 

hardware (efficient utilization), virtualization and data centre optimization. 

 

1.2.2 Digital Transformation 

Organizations make use of digital transformation using the various technologies like 

block chain, artificial intelligence and internet of things (IoT).  Making all the employ-

ees with necessary skills is the foremost digital transformation called digital literacy. 

Innovation can be introduced by ensuring the benefits of digital technology to all the 

stakeholders. 

 
1.2.3 Cloud Technology 

The cloud technology not only starts with the mantra like infrastructure as service, 

software as service, platform as service but also used to build a more sustainable future. 

Using cloud nearly 35% of the cost of ownership is reduced through the carbon foot-

print reduction. It is used to reduce 65% of energy consumption and carbon emission 

by 80%. Selection of the particular software service can also be used to reduce the 

energy consumption in cloud environment. 

 

1.2.4 Big Data Analytics 

 By analyzing huge volume of data, companies can get more details related to re-

source, supply chain and other things related to business which can help them to take 

decisions very well and to some extent they can predict the future outcomes based on 

the analysis of data. This analytical process surely helpful to reach sustainability and 

can achieve sustainable development goals. In 2020 alone 64.2 zettabytes of data cre-

ated. Analyzing this exponential growth of data using artificial intelligence leads us to 

get more information about human behavior and perfection. Now a days, public and 

private sectors are gathering more details in consumer behaviour, services and predic-

tive analysis by dealing with the large volume of data. 
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2. Materials and Methods 

Sustainable development goals were framed by United Nations in the year 2015 with 

seventeen subgoals aimed to improve the life of the human by the year 2030. Basically, 

the goals cover the economic development to overcome poverty and environmental 

protection to save the planet. The goals one to six speaks about the poverty, the goals 

from seven to twelve deals with energy conservation and the goals from thirteen to 

seventeen speaks about the climate changes, natural resources and bio-diversity. Con-

tinuous monitoring of natural resources is useful to identify the sudden changes in the 

environment at the earliest which leads us to move towards sustainable development 

through better machine learning algorithms.  

 

2.1 Case study 1 - Air Quality Index Prediction  

Air is the basic necessary thing for the survival of the human being. Air pollution is 

considered as one of the main reasons for disrupting the human life. For the wellbeing 

of our human life, it is mandatory to monitor the quality of the air. Generally, air pollu-

tion affects our respiratory system easily which leads us to other physiological disor-

ders. Due to the gas emission from industries, air is polluted. It can be avoided to some 

extent by measuring the air quality index i.e., AQI to know the pollution level and take 

the necessary steps to reduce the pollution level by continuous monitoring systems. 

 

AQI can be calculated by using the twelve air pollutants such as Nitrogen dioxide 

(NO2), Sulfer dioxide (SO2), Carbon monoxide (CO), ozone(O3), ammonia (NH3), 

PM10 (10 microns) and benzene. The high value of AQI indicates the contamination of 

air. The various machine learning algorithms such as linear regression, decision tree, 

support vector machine and random forest used to measure the air quality index and the 

performance of the algorithm is calculated by mean square error and mean absolute 

error. 

 

2.1.1   Workflow of AIQ Calculation 

The implementation process of air quality index involves various steps and the dia-

grammatic representation of the entire process is explained in the Fig.1. The sample 

dataset for measuring the air quality index is shown in the Table.1. A very few records 

are shown in the given table with sixteen features. 
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             Fig. 1.    Workflow of AIQ Prediction  

 

2.1.2 Procedure for predicting the AIQ 

The flowchart shows the process of calculating the air quality index by using various 

machine learning algorithms. The following steps involved in the air quality index 

checking process: 

Step 1: Choose the dataset for analysing the air quality index in csv format. 

Step2 :  Data preprocessing is considered as an important process and in which the null 

values, missing values and erroneous information is removed from the dataset so that 

the dataset is cleaned and ready for further processing. 

Step 3: The dataset is splited into training and testing in the ratio of 80:20. Generally, 

the best results are obtained if 80% of data used for training and the remaining 20% 

used for testing. Random samples are used for dividing the dataset into training and 

testing data. 

Strategies for Promoting Sustainability in IT and Analytics             863



 

 

Step 4:  In order to make the dataset for doing calculation and modification, normali-

zation is used. The standard Scalar is the better preprocessing technique which is from 

Scikit library. It is used to normalize the features.  

Step 5: The various machine learning algorithms are applied and the air quality index 

is predicted. The Random Forest supervised learning algorithm is used for classification 

and regression and it creates decision tree for the samples. The support vector machine 

and linear regression algorithms are implemented for predicting the air quality index 

and the results are tabulated. The Mean square error and mean absolute error are used 

as an evaluation metric and the accuracy of the machine learning algorithm is displayed. 

 

Table 1: Sample Air Quality Index Dataset 

 
2.2 Results and Discussions 

Sustainability measures is a process of measuring the sustainability attributes like 

greenhouse gas, climate changes and environmental impacts. Generally, sustainability 

is impossible to measure and sometimes it is very difficult to measure. Even though it 

is not measurable, it is in need of hour to measure the sustainability in some way to 

make effective decisions in industries. It is inevitable to conduct periodic analysis of all 

aspects of sustainability to measure the progress. 

 

The metrics used in this work with accuracy are R-SQUARE, Mean Square Error 

(MSE), root mean square error (RMSE) and mean absolute error (MAE). The better 

model can be identified by considering the higher value of R-SQUARE. The lower 
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value of MSE used to identify the better model. If the value of MSE is equal to zero, it 

is considered the model is perfect. The RMSE model has the range to predict the value 

and the mean absolute error i.e., MAE evaluates the distance between the observed and 

predicted values. Accuracy is always the best way to predict and evaluate the perfor-

mance of the best machine learning algorithm. Table 3 - shows the performance metrics 

of all four machine learning algorithms clearly. 

 

         Table 2. Comparison results of Accuracy  

 
 

         Table 3: Comparison results of various performance metrics 

 

 
 

                                       Fig.2. Comparison graph – accuracy 

80

85

90

95

100

105

Naïve Bayes Support vector
Machine

Decision Tree Random Forest

Accuracy

Strategies for Promoting Sustainability in IT and Analytics             865



 

 

 

The diagrammatic representation of the accuracy prediction results are shown in the 

Fig.2. 

 

2.3 Other case Studies  

The air quality measurement is the need of the hour to move towards the sustaina-

bility in environment which is deeply discussed in 2.2. In the same manner some other 

case studies are taken and discussed as follows: 

 

2.3.1: Case Study 2 - Textile industry 

Let us discuss the sustainability measurement and metrics in a textile industry. The 

material impacts of the textile industry should include raw material supplier, supply 

chain, labor practices (waste, water and emissions…), transportation (raw material and 

products from manufacture to store) and customers. The sustainable metrics may in-

clude safety in working environment, health insurance of the employees, workers and 

labours, economic development and customers (recycling and consignment stores). 

Since the sustainability measurement is a complex process, it improves the overall pro-

duction, develop the healthy environment and safe guard the nature for the younger 

generation. By taking the above said metrics constructing the IT systems and analysing 

the data surely leads us towards the success of human circulatory system.  

 

 
2.3.2: Case Study 3 - Upgradation of the Systems 

As we are all living in information era, choosing the right tool to perform the right 

task is the sole responsibility of the organizations. With the advent of IoT and Artificial 

Intelligence, we are able to get the updated information and the details about the system. 

In IT industry every day, we come across so many tools to measure the performance 

and the efficiency of the systems that should be analysed and implemented in a proper 

way to get more benefits. Suppose we are using the systems which was designed 10 to 

15 years back that means, the efficiency of the systems is diminished that should be 

identified earlier and we need to change the system so that we can safeguard the nature. 

Hence it is our duty to understand the time to upgrade the system for not only raising 

the production or but also, we need to take care of our society.   

 

2.3.3: Case Study 4 - Sustainable agriculture 

Sustainability agriculture can be achieved through the usage of less chemical, reduce 

the gas emission and saving the natural resources. Technology oriented applications 

definitely helps the farmers to use data properly for making right decisions. Sustainable 

development is required in agriculture for producing food for all. Since the innovative 

systems will enhance the production, we are in the position to utilize the smart ideas to 

face the challenges in agriculture.  
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Designing Smart technologies using IoT enhances the sustainability performance by 

increasing the production, quality of the crop, resource utilization and improving the 

quality of the life [24]. 

 

3. CONCLUSION 
This paper aimed to investigate the sustainability in all aspects of our human life to 

bring the importance of natural resources and the responsibility of the current genera-

tion. The role of IT and Analytics were discussed in detail by considering the case stud-

ies with all other sustainability. The importance of analytics in resource utilization, 

quality of production, optimize the energy consumption and smart monitoring systems 

in industries as well as agriculture. This is motivated by the question “How can sustain-

ability improve through IT and Analytics?”. This paper discussed about sustainability 

in all aspects of our life. In future planning to consider a single issue in sustainability 

and try to find solution to maintain the sustainability which relates the growth of an 

organization. 
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