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1.  Introduction 

Risk management strategies play a crucial role in achieving sustainable development in the rapidly evolving 

field of information technology (IT). As organizations increasingly rely on IT systems and initiatives to drive 

their operations and innovation, the risks associated with these endeavours become more complex and 

diverse. Addressing these risks is essential not only for the success of IT projects but also for ensuring their 

alignment with sustainable development goals. In the context of sustainable development, risk management 

in IT encompasses a range of considerations, including data security and privacy, cybersecurity, green IT 

practices, compliance with regulations, vendor risk management, change management, ethical 

considerations, and continuous monitoring and improvement. These strategies are designed to identify, 

assess, and mitigate potential risks that may hinder the sustainability of IT initiatives. 

 Green IT practices focus on reducing the environmental impact of IT operations. Optimizing data 

centers for energy efficiency, virtualizing servers to maximize resource utilization, adopting energy-efficient 

hardware, and responsibly disposing of electronic waste contribute to sustainability and help organizations 

achieve their environmental goals. Compliance with relevant regulations and standards is crucial for managing 

legal risks associated with IT initiatives. Regulations such as the  General  Data  Protection Regulation  (GDPR) 
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Abstract 
Risk management is a critical component of achieving sustainable development in the field of Information Technology. 

Data security and privacy measures are crucial to safeguard sensitive information, including encryption techniques, 

access controls, and regular vulnerability assessments. Cybersecurity frameworks are essential to protect IT systems 

from evolving threats, employing intrusion detection systems, antivirus software, and incident response plans. Green IT 

practices promote environmental sustainability, optimizing energy efficiency in data centres, virtualizing servers, and 

ensuring proper electronic waste disposal. A questionnaire with the identified risk strategies for sustainable 

development in IT are circulated among 100 industry practitioners and the data is analysed. Continuous monitoring and 

improvement mechanisms enable ongoing risk assessment, stakeholder feedback incorporation, and necessary 

adjustments for sustained IT operations. By employing these risk management strategies, organizations can enhance 

their ability to achieve sustainable development in the IT sector, promoting data security, environmental responsibility, 

legal compliance, and ethical practices. 
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and the Payment Card Industry Data Security Standard (PCI DSS) necessitate adherence to specific 

requirements, protecting individuals' rights and ensuring data security. 

Ethical considerations in IT risk management involve addressing biases in algorithms, ensuring 

responsible AI practices, and preventing data misuse. Ethical guidelines and frameworks are essential for 

promoting fairness, transparency, and accountability in IT operations. Continuous monitoring and 

improvement mechanisms enable organizations to proactively identify and address emerging risks. Regular 

risk assessments, stakeholder feedback incorporation, and continuous process improvements ensure the 

sustained effectiveness and alignment of IT initiatives with sustainable development goals. 

By implementing robust risk management strategies in IT, organizations can navigate the complexities 

of the digital landscape while advancing sustainable development. These strategies help protect data, 

minimize environmental impact, comply with regulations, manage vendor risks, facilitate successful system 

changes, uphold ethical practices, and continuously monitor and improve IT operations. Through these 

efforts, organizations can achieve sustainable development while leveraging the potential of IT to drive 

innovation and positive change 

 

2.  Theoretical Background 

Ruelas-González et al. (2019) focus on the critical aspect of cybersecurity risk management in the context of 

sustainable development of IoT-based systems. The article emphasizes the need for robust risk management 

strategies to safeguard IoT systems, considering their potential environmental and societal impacts. By 

examining the intersection of cybersecurity, sustainability, and IoT, the study highlights the importance of 

proactive risk mitigation measures to ensure the long-term viability and resilience of IoT systems. The findings 

contribute to the understanding of cybersecurity challenges in the pursuit of sustainable development, 

offering insights for policymakers, researchers, and practitioners involved in IoT security and sustainability. 

In their review article, Kaur and Chaudhary (2020) explore the impact of Green IT practices on 

sustainable development. The study provides a comprehensive overview of various Green IT practices and 

their positive effects on environmental sustainability. Su, Shi, and Wu (2021) conduct a systematic literature 

review on the relationship between Green IT practices and sustainable development. The study provides a 

comprehensive overview of the existing literature and identifies key themes and trends in the field.Beattie 

and Davidson (2018) conducted an exploratory study on sustainable risk management, specifically focusing on 

the relationship between integrated risk management and sustainability performance. The study examines 

how organizations can effectively integrate risk management practices to enhance their sustainability 

performance.  

Choudhury and Philipoom (2017) conducted an empirical investigation on risk management for 

sustainable development. The study examines the role of risk management practices in achieving sustainable 

development goals within project management contexts. The authors explore the relationship between risk 

management and sustainability, highlighting the importance of integrating sustainability considerations into 

risk management frameworks. The study conducted by Bakry and Kholid (2018) focuses on green IT 

governance and its relationship with sustainable development. The analysis provides insights into the 

importance of aligning IT governance frameworks with sustainable development goals and highlights the 

potential benefits, challenges, and future directions of green IT governance. This research contributes to the 

understanding of how organizations can effectively integrate sustainable practices into their IT governance 

strategies to drive sustainable development. 

 

3.  Research Methodology 

The questionnaire with the identified parameters are circulated among 100 IT practitioners with relevant 

experience. The data obtained is analysed for validity and the significant effect of each constructs are 
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identified. The end result of the analysis is suggestion of a Model that specifies the risk strategies for 

sustainable development in IT. 
 

4.  Hypothesis Development 

Identified parameters in Innovative Risk Management strategies for Sustainable Development in IT 

Innovative risk management strategies for sustainable development in IT leverage emerging technologies, 

data analytics, collaboration, and adaptive approaches. By integrating these strategies, organizations can 

effectively identify, assess, and mitigate risks while driving sustainable development in the ever-evolving IT 

landscape. 

 Integrating Artificial Intelligence (AI)    and Machine Learning (ML ) 

 Utilizing Blockchain Technology 

 Implementing IoT-Enabled Risk Monitoring 

 Applying Predictive Analytics:  

 Embracing Big Data Analytics. 

 Employing Gamification 

 Fostering Cross-Sector Collaboration:  

 Incorporating Ethical and Social Risk Assessment  

 Leveraging Data Visualization and Dashboards:  

 Continuous Monitoring and Adaptive Risk Management:  
 

5.  Conceptual Model 

 
6.  Data Analysis 
 

6.1  Descriptive Statistics 
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Mean 5.36 5.93 5.26 5.73 5.97 4.86 4.88 5.01 5.1 5.26

Standard Error 0.128330382 0.115693 0.14745 0.113578 0.085818 0.150434 0.175396 0.160489 0.145297 0.148133

Median 6 6 6 6 6 5 5 5.5 5 6

Mode 6 6 6 6 6 5 6 6 5 6

Standard Deviation 1.283303817 1.156929 1.474497 1.135782 0.858175 1.504337 1.753957 1.604885 1.452966 1.481332

Sample Variance 1.646868687 1.338485 2.174141 1.29 0.736465 2.26303 3.076364 2.575657 2.111111 2.194343

Kurtosis -1.16088147 0.556198 -0.17794 -0.42405 -0.30876 -0.71958 -0.53292 -1.13705 -0.57868 -0.57602

Skewness -0.354793868 -1.13911 -0.80909 -0.63023 -0.52897 -0.21081 -0.58106 -0.3906 -0.45968 -0.68873

Range 4 4 5 4 3 5 6 5 5 5

Minimum 3 3 2 3 4 2 1 2 2 2

Maximum 7 7 7 7 7 7 7 7 7 7

Sum 536 593 526 573 597 486 488 501 510 526

Count 100 100 100 100 100 100 100 100 100 100

Confidence Level(95.0%)0.254635319 0.22956 0.292572 0.225364 0.170281 0.298493 0.348023 0.318444 0.2883 0.293928



 

 436 

6.2  Cronbach’s alpha for reliability of data 

 

CRONBACH'S ALPHA 

Integrate AI & ML 0.9389 

Block chain 0.9506 

IoT enabled risk Monitoring 0.9398 

Predictive Analysis 0.9446 

Big Data Analytics 0.9574 

Gamification 0.9413 

Cross Sector Collaboration 0.9435 

Ethical and social Risk Assessment 0.9366 

Data Visualization, dashboards 0.9372 

Continuous Monitoring 0.9395 

Entire DATA 0.9487 

 

6.3  Correlation Analysis 

 
 

6.4  Covariance Matrix 

 
 

K-Fold Cross Validation with K=7 and Method= NIPALS using Fast SVD 

 
 

 

 

 

Integrate AI & MLBlock chainIoT enabled risk MonitoringPredictive AnalysisBig Data AnalyticsGameficationCross Sector CollaborationEthical and social Risk AssessmentData Visualization, dashboardsContinuous Monitoring

Integrate AI & ML 1 0.711096 0.788126 0.62177 0.340094 0.853069 0.791258 0.836897 0.793087 0.75261

Block chain0.711096 1 0.514084 0.523569 0.425162 0.476028 0.453778 0.479118 0.484927 0.54708

IoT enabled risk Monitoring0.788126 0.514084 1 0.705807 0.373427 0.717864 0.637102 0.80564 0.859984 0.89365

Predictive Analysis0.62177 0.523569 0.705807 1 0.385408 0.527457 0.642737 0.732972 0.806121 0.74458

Big Data Analytics0.340094 0.425162 0.373427 0.385408 1 0.215793 0.064691 0.227576 0.407475 0.41143

Gamefication0.853069 0.476028 0.717864 0.527457 0.215793 1 0.91235 0.875009 0.732014 0.62843

Cross Sector Collaboration0.791258 0.453778 0.637102 0.642737 0.064691 0.91235 1 0.908298 0.741987 0.63805

Ethical and social Risk Assessment0.836897 0.479118 0.80564 0.732972 0.227576 0.875009 0.908298 1 0.887579 0.81892

Data Visualization, dashboards0.793087 0.484927 0.859984 0.806121 0.407475 0.732014 0.741987 0.887579 1 0.92172

Continuous Monitoring0.752608 0.547076 0.893646 0.744577 0.411433 0.628428 0.638051 0.818918 0.921719 1

Integrate AI 

& ML Block chain

IoT enabled 

risk 

Monitoring

Predictiv

e 

Analysis

Big Data 

Analytics

Gamefica

tion

Cross Sector 

Collaboration

Ethical and 

social Risk 

Assessment

Data 

Visualization, 

dashboards

Continuous 

Monitoring

Integrate AI & ML 1.646868687 1.055757576 1.491313131 0.906263 0.374545 1.646869 1.781010101 1.723636364 1.478787879 1.430707071

Block chain 1.055757576 1.338484849 0.876969697 0.68798 0.422121 0.828485 0.920808081 0.88959596 0.815151515 0.937575758

IoT enabled risk Monitoring 1.491313131 0.876969697 2.174141414 1.18202 0.472525 1.592323 1.647676768 1.906464647 1.842424242 1.951919192

Predictive Analysis 0.906262626 0.687979798 1.182020202 1.29 0.375657 0.901212 1.28040404 1.336060606 1.33030303 1.252727273

Big Data Analytics 0.374545455 0.422121212 0.472525253 0.375657 0.736465 0.278586 0.097373737 0.313434343 0.508080808 0.523030303

Gamefication 1.646868687 0.828484849 1.592323232 0.901212 0.278586 2.26303 2.407272727 2.112525253 1.6 1.40040404

Cross Sector Collaboration 1.781010101 0.920808081 1.647676768 1.280404 0.097374 2.407273 3.076363636 2.556767677 1.890909091 1.657777778

Ethical and social Risk Assessment 1.723636364 0.88959596 1.906464647 1.336061 0.313434 2.112525 2.556767677 2.575656566 2.06969697 1.946868687

Data Visualization, dashboards 1.478787879 0.815151515 1.842424242 1.330303 0.508081 1.6 1.890909091 2.06969697 2.111111111 1.983838384

Continuous Monitoring 1.430707071 0.937575758 1.951919192 1.252727 0.52303 1.400404 1.657777778 1.946868687 1.983838384 2.194343434



 

 437 

6.5  Structural Equation Modelling 

 
 

6.6  Model Fit 

RSquare 0.93027 

RSquare Adj 0.923296 

Root Mean Square Error 0.410261 

Mean of Response 5.26 

Observations (or Sum Wgts) 100 

 

6.7  Model Fit Interpretation 

R-Square (coefficient of determination): R-Square is a measure of how well the model fits the observed data. 

In this case, the R-Square value is 0.93027, which means that approximately 93.03% of the variation in the 

response variable can be explained by the independent variables included in the model. A higher R-Square 

value indicates a better fit of the model to the data. 

Adjusted R-Square: Adjusted R-Square takes into account the number of predictors in the model and adjusts 

the R-Square value accordingly. The Adjusted R-Square value is 0.923296, which is slightly lower than the R-

Square value. This indicates that the inclusion of predictors in the model explains a significant portion of the 

variation in the response variable. 

Root Mean Square Error (RMSE): RMSE is a measure of the average difference between the predicted values 

from the model and the actual observed values. In this case, the RMSE is 0.410261. A lower RMSE value 

indicates that the model's predictions are closer to the observed values, suggesting a better fit. 

Mean of Response: This value indicates the average value of the response variable in the dataset. In this case, 

the mean of the response variable is 5.26. 

Observations (or Sum Wgts): This value represents the number of observations used in the model or the sum 

of weights assigned to the observations. In this case, the model is based on 100 observations. 

Overall, the provided model fit statistics indicate a high R-Square value, indicating that the model explains a 

significant portion of the variation in the response variable. The RMSE is relatively low, suggesting that the 

model's predictions are close to the observed values. 
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6.8  Parameter Estimates 

Term Estimate Std Error t Ratio Prob > ltl 

Intercept 0.08971 0.336932 0.27 0.7907 

Integrate AI & ML -0.07812 0.095347 -0.82 0.4148 

Block chain 0.195261 0.061059 3.2 0.0019 

IoT enabled risk Monitoring 0.522022 0.069103 7.55 <.0001 

Predictive Analysis -0.30601 0.079346 -3.86 0.0002 

Big Data Analytics 0.117573 0.070235 1.67 0.0976 

Gamification -0.54913 0.106154 -5.17 <.0001 

Cross Sector Collaboration 0.2511 0.103139 2.43 0.0169 

Ethical and social Risk Assessment 0.195797 0.100597 1.95 0.0547 

Data Visualization, dashboards 0.627311 0.088243 7.11 <.0001 

 

6.9  Effect Tests 

Source Nparm DF Sum of Squares F ratio Prob > F 

Integrate AI & ML 1 1 0.1129948 0.6713 0.4148 

Block chain 1 1 1.7212671 10.2265 0.0019 

IoT enabled risk Monitoring 1 1 9.6050469 57.0663 <.0001 

Predictive Analysis 1 1 2.5034471 14.8737 0.0002 

Big Data Analytics 1 1 0.4716525 2.8022 0.0976 

Gamification 1 1 4.5040539 26.7598 <.0001 

Cross Sector Collaboration 1 1 0.9976269 5.9272 0.0169 

Ethical and social Risk 

Assessment 1 1 0.6376222 3.7883 0.0547 

Data Visualization, dashboards 1 1 8.5059583 50.5363 <.0001 

 

6.10  Interpretation of Analysis 

Block chains, IoT enabled risk monitoring, Predictive Analysis, Gamification, Cross Sector collaboration as well 

as data visualization and dashboards play a key role in the risk strategies in sustainable Development in IT.  

 

7.  Implications of the study Futuristic scope 

The future of risk management strategies for sustainable development in IT lies in embracing emerging 

technologies, addressing ethical concerns, and adapting to evolving regulatory landscapes. By staying 

proactive and forward-thinking, organizations can effectively manage risks and contribute to a more 

sustainable and resilient IT ecosystem. 

 

7.1  Artificial Intelligence (AI) and Machine Learning (ML) 

Leveraging AI and ML algorithms can enhance risk assessment and prediction, enabling proactive risk 

management and prevention. AI-based anomaly detection algorithms can identify unusual behaviours or 

deviations from normal patterns, allowing organizations to detect and respond to potential risks or threats 

promptly. AI and ML can automate various risk management processes, such as data collection, analysis, and 

reporting. This reduces manual effort and improves efficiency, enabling organizations to allocate resources 

effectively. AI-powered decision support systems can assist risk managers by providing real-time insights, 

recommendations, and simulations to make informed decisions in complex and dynamic environments. AI and 

ML techniques can analyze environmental and social data to assess the impact of IT operations on 

sustainability. This helps organizations identify areas for improvement and implement eco-friendly practices. 
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7.2  Blockchain Technology 

Blockchain can provide an immutable and transparent ledger to track and verify the origin, authenticity, and 

sustainability credentials of products. This enables organizations to manage supply chain risks more 

effectively, such as environmental impact, human rights violations, or unethical practices. Blockchain-based 

smart grids can facilitate peer-to-peer energy trading and decentralized energy management.. Blockchain's 

inherent security features, such as immutability and encryption, can strengthen data security and privacy in 

risk management. By leveraging blockchain, organizations can protect sensitive data, reduce the risk of data 

breaches, and ensure compliance with data protection regulations. Blockchain-based solutions can enable 

accurate and transparent tracking of carbon emissions across supply chains, transportation, and energy 

consumption. This helps organizations assess their carbon footprint, implement carbon reduction strategies, 

and manage risks related to environmental regulations and carbon pricing. 

 

7.3  Internet of Things (IoT) 

IoT devices generate vast amounts of data, necessitating robust risk management strategies to address 

security, privacy, and data protection concerns.. By addressing maintenance issues proactively, organizations 

can reduce downtime, optimize resource utilization, and minimize the risk of equipment failures. 

 

7.4  Cybersecurity and Data Breaches 

With increasing cyber threats, risk management strategies need to continuously evolve to safeguard sensitive 

information and prevent data breaches. The integration of advanced analytics and artificial intelligence 

techniques can enable proactive threat intelligence, risk assessment, and predictive analytics. By analyzing 

large volumes of data from diverse sources, organizations can identify emerging cyber threats, anticipate 

vulnerabilities, and take proactive measures to mitigate risks. Future cybersecurity strategies will focus on 

implementing strong encryption, access controls, and continuous monitoring to safeguard data and 

applications in the cloud. Future cybersecurity strategies will focus on securing blockchain networks, smart 

contracts, and digital assets to prevent unauthorized access, tampering, and fraud. 

 

7.5  Green IT and Sustainability 

Integrating risk management practices with green IT initiatives can minimize the environmental impact of IT 

operations and contribute to sustainable development goals. Green IT practices involve assessing and 

managing the environmental impact of IT operations. By incorporating sustainability considerations into risk 

management, organizations can identify and mitigate risks associated with energy consumption, electronic 

waste, and carbon emissions.  

 

8.  Conclusion 

Risk management strategies play a crucial role in achieving sustainable development in information 

technology (IT) by addressing potential risks and promoting responsible practices. The integration of 

sustainability considerations into risk management frameworks ensures that IT operations are aligned with 

environmental, social, and economic goals, leading to long-term value creation and resilience. Effective risk 

management in IT requires a holistic approach that encompasses various dimensions of sustainability. This 

includes considering environmental impacts, such as energy consumption, carbon emissions, and electronic 

waste, and implementing green IT practices to minimize resource usage and promote energy efficiency.  

While risk management strategies for sustainable development in IT bring significant benefits, challenges 

exist. These include the need for continuous monitoring and adaptation as technology and sustainability 

landscapes evolve, as well as the complexity of integrating sustainability into existing risk management 
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frameworks. Organizations must also navigate regulatory requirements, ensure data privacy and security, and 

manage potential trade-offs between economic, environmental, and social objectives. In conclusion, 

integrating risk management strategies into sustainable development practices in IT is essential for achieving 

a more sustainable and resilient future. By addressing risks, embracing emerging technologies, considering 

multiple dimensions of sustainability, and engaging stakeholders, organizations can navigate the complex 

landscape of IT risks and drive positive change. With effective risk management, IT can become a catalyst for 

sustainable development, contributing to environmental preservation, social well-being, and economic 

prosperity. 
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