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Abstract - The focus of the study has been on understanding the impact of Al code generation on code quality and technical
debt. It has been observed in most cases that the speed of generating codes with the help of artificial intelligence has
increased, and it is mostly effective for short works. In larger and complex analyses, there can be a chance of higher
redundancy and overhead hosts because of the constant supervision and proper checks that are required. In different areas,
the application of Al in generating codes can increase the technical test, the quality of the model, and the architecture is not
properly aligned. However, it has also been identified that the proper implementation of Al models and techniques can
eventually help in reducing technical debt.
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1. Introduction

The advancement of technology in the world has provided an opportunity to use artificial intelligence to generate codes for
different purposes. It has become important to evaluate whether the generation of code through Al is different from the manual
generation of code and whether it impacts the quality of the code, along with the technical debt. Generative Al tools are the
reason why the codes are written, and the primary approach is to increase the velocity with which the code can be generated.
According to the observations, it has been studied that Al pair programmers can develop goods in less time for a number of
tasks. According to certain studies, it has been observed that machine learning or the integration of artificial intelligence can
result in compounding technical debt, which tends to be different from the classical debt that was experienced by programmers
in different ways.

2. Impact of Ai Code Generation on Productivity and Correctness

According to the results from Controlled experiments, it has been observed that the application of Al for generation
contributes to a major increase in productivity levels. A significant study has shown that the application of GitHub Copilot
finishes JavaScript HTTP server tasks almost 55.8% faster in comparison to the control setup, where the coding was performed
manually by professionals. On the contrary, there are different types, which have a significant impact on the generation of code
through artificial intelligence on the correctness of the work'. A heterogeneous effect has been experienced when the
application of Al code generation was considered for large observational datasets. Some of the studies present that the
productivity is increased when Al is embedded, but the majority of them have evaluated that there is a negligible net saving
due to the entire process of integration overheads and debugging that are included. It has therefore been identified that the
improvement in productivity achieved to some extent with the help of Al coordination does not guarantee correctness, and
lower maintenance costs because of the overhead areas of control that need to be considered 2.

3. Impact Ai Code Generation on the Quality of the Codes

There is direct evidence of the impact of Al code generation on the quality of the codes that are generated, and the
findings are divergent in nature. GitHub Copilot conducted a study with other controlled experiments, and it was observed that
the readability and the pass rates of the code were improved. The primary focus of the study was to analyse the efficiency of
the development of code for short tasks and unit test pass rates. However, there have been a number of analyses conducted in
the real-time work operations in industries, which have expressed a reduction in the quality matrix when using Al-generated
codes. This is because the court that has been generated with the help of artificial intelligence has an increased churn rate and
higher chances of experiencing cloning. There is a potential chance of degradation of the security over rounds of automated
edits if they are not checked, because of the iterative LLM-guided improvements®. Hence, it is stated that the application of
Artificial Intelligence-based models is often subject to the context. The development of codes with the help of artificial
intelligence in short tasks can be highly effective and can provide better quality. However, in complex tasks, there will be a
constant need to check the way in which the codes are being generated, and proper review practices are required to be
implemented to achieve the right results.
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Figure 1. GitHub Copilot

4. Technical Debt in Ai Code Generation

According to the studies, it has been observed that the application of machine learning systems can result in hidden
technical debt, such as entanglement, undeclared experiments and boundary erosions, that can impact differently in comparison
to the traditional software debt. In the development of the generative artificial intelligence, the concept of prompt debt and the
framework glue debt has been observed. These technical debts generally arise when the user-generated code does not include
proper quality architecture or security. This eventually results in a higher future maintenance cost and slower development

cycles for the users.

Figure 2: Technical Debt in Al Code Generation

e Indiscriminate cogeneration: The rapid and unchecked implementation of Al can lead to the development or the
generation of codes that are overly complex and repetitive. These types of codes do not adhere to existing
architectural principles which results in the increasing chances of technical debts for the developers.

e Lack of architectural alignment: It has also been observed the development of codes with the help of artificial
intelligence tools may generate the court snippets that do not fit in the overall design system. This can result a major
change in the overall architectural alignment and can create inconsistencies which will increase the future reworks
thereby increasing the overall overhead costs.

4.1. Ineffective quality control and the lack of data hygiene

Some of the most significant reasons behind the increasing technical debt in the application of Al generated folds is the
lack of quality control. Due to the high speed of Al generated codes developers can often overlook the crucial details such as
the security vulnerabilities the complexity of the codes or the proper documentation processes which can eventually contribute
to the technical debt. In addition to this it has also been observed that the presence of poor-quality data and ineffective data
governance in the application of the Al model can result in technical burdens and hidden costs which eventually increases the
technical debts. The studies show properly implementing the concept of generative Al can effectively help in reducing the
technical debt of the users by identifying the redundant codes. Since there are a number of subjective areas where the Al
generated codes can help in improving the readability of the codes It can therefore help in accelerating the debugging
operations and improve the overall technical debts that are included.

e Indiscriminate cogeneration: The rapid and unchecked implementation of Al can lead to the development or
generation of codes that are overly complex and repetitive’. These types of codes do not adhere to existing
architectural principles, which results in the increasing chances of technical debts for the developers.

e Lack of architectural alignment: It has also been observed that the development of codes with the help of artificial
intelligence tools may generate court snippets that do not fit in the overall design system. This can result in a major
change in the overall architectural alignment and can create inconsistencies which will increase the future reworks,
thereby increasing the overall overhead costs.
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5. Ineffective quality control and the lack of data hygiene:

Some of the most significant reasons behind the increasing technical debt in the application of Al-generated folds are the
lack of quality control. Due to the high speed of Al-generated codes, developers can often overlook the crucial details, such as
the security vulnerabilities, the complexity of the codes, or the proper documentation processes, which can eventually
contribute to the technical debt. In addition to this, it has also been observed that the presence of poor-quality data and
ineffective data governance in the application of the Al model can result in technical burdens and hidden costs, which
eventually increase the technical debts’.

The studies show that properly implementing the concept of generative Al can effectively help in reducing the technical
debt of users by identifying redundant code. Since there are a number of subjective areas where the Al-generated codes can
help in improving the readability of the codes, it can therefore help in accelerating the debugging operations and improve the
overall technical debts that are included.

5.1. Refactoring and code analysis

According to the studies, the proper application of artificial intelligence can contribute to managing the technical debt by
analysing the code to understand the areas of complexity, redundancy, and maintainability issues®. This provides significant
assistance to developers in refactoring the code to address the issues.

5.1.1. Enhanced readability and accelerated debugging

The critical implementation of Al models for the development of code can improve the overall readability of the code and
the way in which they are documented. It makes the code base easier to understand and maintain. Simultaneously, the
development of the codes with the help of generative Al accelerates the debugging process by providing support to the
developers in detecting and fixing the bugs at a faster pace, which eventually reduces the cost of future developments.

5.1.2. Proactive governance

With the help of artificial intelligence, it is possible to achieve better proactive governance in the development workflows.
This can help in eventually offering better visibility and ensuring that the accumulation of technical debts related to user Al in
developing code can be reduced?.

6. Conclusion

It can be concluded from the analysis that Al code generation is becoming highly significant in reducing the time that is
required to develop the codes but it does not assure quality the codes are complex in nature. In general, the development of
codes with the help of artificial intelligence can result technical debt but if the Al is used in an appropriate way by considering
the model and aligning them with the codes it can help in reducing the technical debt.

References

[1] U. K. Rapolu, “Integrating SAP ERP with Microsoft Azure for Real-Time Analytics and Reporting,” INTERANTIONAL
JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT, vol. 09, no. 02, pp. 1-7, Feb. 2025,
doi: https://doi.org/10.55041/ijsrem28963.

[21 Upesh Kumar Rapolu, “Using SAP Analytics Cloud to Drive Data-Driven Decision-Making in Real-Time,” Zenodo, Jul.
2023, doi: https://doi.org/10.5281/zenodo.14850890.

[3] Kulasekhara Reddy Kotte. 2022. ACCOUNTS PAYABLE AND SUPPLIER RELATIONSHIPS: OPTIMIZING
PAYMENT CYCLES TO ENHANCE VENDOR PARTNERSHIPS. International Journal of Advances in Engineering
Research : 24(6), PP - 14-24,
https://www.ijaer.com/admin/upload/02%20Kulasekhara%20Reddy%20K otte%2001468.pdf

[4] Naga Surya Teja Thallam. (2024). Al-Enabled Disaster Recovery for Cloud Infrastructure: Proactive Failure Detection
and Recovery Strategies. International Scientific Journal of Engineering and Management, 3(8).

[5]1 Vegineni, G. C. (2024). Designing Secure and User-Friendly Interfaces for Child Support Systems: Enhancing Fraud
Detection and Data Integrity. AIJMR-Advanced International Journal of Multidisciplinary Research, 2(3).

[6] Sehrawat, S. K., Dutta, P. K., Bhatia, A. B., & Whig, P. (2024). Predicting Demand in Supply Chain Networks With
Quantum Machine Learning Approach. In A. Hassan, P. Bhattacharya, P. Dutta, J. Verma, & N. Kundu (Eds.), Quantum
Computing and Supply Chain Management: A New Era of Optimization (pp. 33-47). IGI Global Scientific Publishing.
https://doi.org/10.4018/979-8-3693-4107-0.ch002

[71 Venkata SK Settibathini. Optimizing Cash Flow Management with SAP Intelligent Robotic Process Automation (IRPA).
Transactions on Latest Trends in Artificial Intelligence, 2023/11, 4(4), PP 1-21,
https://www.ijsdcs.com/index.php/TLAl/article/view/469/189

[8] C. Pantin, “The Impact of Al-generated Code on the Future of Junior Developers,” Theseus.fi, 2024, doi:
http://www.theseus.fi/handle/10024/866717.

[9] Upesh Kumar Rapolu, “Ensuring Data Privacy and Compliance across Multiple Clouds With GDPR Regulations,”
Zenodo, Mar. 2022, doi: https://doi.org/10.5281/zenodo.14763846.

119


https://doi.org/10.55041/ijsrem28963
https://doi.org/10.5281/zenodo.14850890
https://www.ijaer.com/admin/upload/02%20Kulasekhara%20Reddy%20Kotte%2001468.pdf
https://doi.org/10.4018/979-8-3693-4107-0.ch002
https://www.ijsdcs.com/index.php/TLAI/article/view/469/189
http://www.theseus.fi/handle/10024/866717
https://doi.org/10.5281/zenodo.14763846

Hareesh Kumar Rapolu et al. / ICRTCSIT'25, 117-120, 2025

[10] B. Yetistiren, 1. Ozsoy, M. Ayerdem, and E. Tiiziin, “Evaluating the Code Quality of AI-Assisted Code Generation Tools:
An Empirical Study on GitHub Copilot, Amazon CodeWhisperer, and ChatGPT,” 2023. Available:
https://arxiv.org/pdf/2304.10778

[11] Mr. Anil Kumar Vadlamudi Venkata SK Settibathini, Dr. Sukhwinder Dr. Sudha Kiran Kumar Gatala, Dr. Tirupathi Rao
Bammidi, Dr. Ravi Kumar Batchu. Navigating the Next Wave with Innovations in Distributed Ledger Frameworks.
International Journal of Critical Infrastructures, PP 28, 2024.
https://www.inderscience.com/info/ingeneral/forthcoming.php?jcode=ijcis

[12] S. K. Gunda, "A Deep Dive into Software Fault Prediction: Evaluating CNN and RNN Models," 2024 International
Conference on Electronic Systems and Intelligent Computing (ICESIC), Chennai, India, 2024, pp. 224-228, doi:
10.1109/ICESIC61777.2024.10846549.

[13] Kotte, K. R. (2024). Smart Factories, Smarter Finances: AI’s Role in Cost Efficiency & Profitability. IJSAT-International
Journal on Science and Technology, 15(4).

[14] Vinod Veeramachaneni, “AI-DRIVEN SOFTWARE DEVELOPMENT: ENHANCING CODE QUALITY AND
MAINTAINABILITY THROUGH AUTOMATED REFACTORING,” International Journal of Developmental Science,
vol. 05 no. 06, p. 06, Nov. 2021, Available: https://www.researchgate.net/publication/390929395_Al-
DRIVEN_SOFTWARE_DEVELOPMENT_ENHANCING_CODE_QUALITY_AND_MAINTAINABILITY_THROUG
H AUTOMATED_REFACTORING

[15] Gopi Chand Vegineni. 2024/12/3. Exploring Anomalies in Dark Web Activities for Automated Threat Identification,
FMDB Transactions on Sustainable Computing Systems. 2(4), PP - 189-200.

[16] Kothuru, S. K., & Sehrawat, S. K. (2024, April). Impact of Artificial Intelligence and Machine Learning in the Sustainable
Transformation of the Pharma Industry. In International Conference on Sustainable Development through Machine
Learning, Al and loT (pp. 60-69). Cham: Springer Nature Switzerland.

[17] Sandeep Rangineni Latha Thamma reddi Sudheer Kumar Kothuru , Venkata Surendra Kumar, Anil Kumar Vadlamudi.
Analysis on Data Engineering: Solving Data preparation tasks with ChatGPT to finish Data Preparation. Journal of
Emerging Technologies and Innovative Research. 2023/12. (10)12, PP 11,
https://www.jetir.org/view?paper=JETIR2312580

[18] U. K. Rapolu, “Developing Custom Software Solutions for Compliance in Multi-Cloud Environments — IJSREM,”
ljsrem.com, 2025. https://ijsrem.com/download/developing-custom-software-solutions-for-compliance-in-multi-cloud-
environments/ (accessed Oct. 02, 2025).

[19] Kulasekhara Reddy Kotte. 2023. Leveraging Digital Innovation for Strategic Treasury Management: Blockchain, and
Real-Time Analytics for Optimizing Cash Flow and Liquidity in Global Corporation. International Journal of
Interdisciplinary Finance Insights, 2(2), PP - 1 - 17, https://injmr.com/index.php/ijifi/article/view/186/45

[20] Gopi Chand Vegineni. 2022. Intelligent Ul Designs for State Government Applications: Fostering Inclusion without Al
and ML, Journal of Advances in Developmental Research, 13(1), PP — 1-13, https://www.ijaidr.com/research-
paper.php?id=1454

[21] Settibathini, V. S., Virmani, A., Kuppam, M., S., N., Manikandan, S., & C., E. (2024). Shedding Light on Dataset
Influence for More Transparent Machine Learning. In P. Paramasivan, S. Rajest, K. Chinnusamy, R. Regin, & F. John
Joseph (Eds.), Explainable Al Applications for Human Behavior Analysis (pp. 33-48). 1GI Global Scientific Publishing.
https://doi.org/10.4018/979-8-3693-1355-8.ch003

[22] Thallam, N. S. T. (2023). Comparative Analysis of Public Cloud Providers for Big Data Analytics: AWS, Azure, and
Google Cloud. International Journal of Al, BigData, Computational and Management Studies, 4(3), 18-29.

[23] Rajender Pell Reddy, "Cybersecurity for Critical Infrastructure; Protecting National Assets in the Digital
Age," International Journal of Computer Trends and Technology (IJCTT), wvol. 73, no. 2, pp. 7-17,
2025. Crossref, https://doi.org/10.14445/22312803/ 1JCTT-V7312P102

[24] Sunil Kumar Sehrawat. (2024). Securing Healthcare Systems: Addressing Challenges in Protecting Big Data, Al and ERP
Systems. International Journal of Innovations in Applied Sciences & Engineering, 10(16), https://ijiase.com/

[25] Naga Surya Teja Thallam. (2022). Cost Optimization in Large-Scale Multi-Cloud Deployments: Lessons from Real-World
Applications. International Journal of Scientific research in Engineering and Management, 6(9).

[26] Sai Krishna Gunda (2024). Smart Device for Object-Oriented Software Prototype (UK Registered Design No. 6400739).
Registered with the UK Intellectual Property Office, Class 14-02, granted in November 2024.

[27] Vijay Kumar Kasuba, (2025). Use of Al in Project Management: A Risk or Reward? International Journal of Computer
Trends and Technology(IJCTT), Volume 73 Issue 5, 70-74, May 2025

[28] Reddy, R. R. P. (2024). Enhancing Endpoint Security through Collaborative Zero-Trust Integration: A Multi-Agent
Approach. International Journal of Computer Trends and Technology, 72(8), 86-90.

120


https://arxiv.org/pdf/2304.10778
https://www.inderscience.com/info/ingeneral/forthcoming.php?jcode=ijcis
https://www.researchgate.net/publication/390929395_AI-DRIVEN_SOFTWARE_DEVELOPMENT_ENHANCING_CODE_QUALITY_AND_MAINTAINABILITY_THROUGH_AUTOMATED_REFACTORING
https://www.researchgate.net/publication/390929395_AI-DRIVEN_SOFTWARE_DEVELOPMENT_ENHANCING_CODE_QUALITY_AND_MAINTAINABILITY_THROUGH_AUTOMATED_REFACTORING
https://www.researchgate.net/publication/390929395_AI-DRIVEN_SOFTWARE_DEVELOPMENT_ENHANCING_CODE_QUALITY_AND_MAINTAINABILITY_THROUGH_AUTOMATED_REFACTORING
https://www.jetir.org/view?paper=JETIR2312580
https://injmr.com/index.php/ijifi/article/view/186/45
https://www.ijaidr.com/research-paper.php?id=1454
https://www.ijaidr.com/research-paper.php?id=1454
https://doi.org/10.4018/979-8-3693-1355-8.ch003
https://doi.org/10.14445/22312803/%20IJCTT-V73I2P102
https://ijiase.com/

