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Abstract: Generative Artificial Intelligence (GenAI) has emerged as one of the most transformative 

technologies in the field of software engineering. Its ability to automate code generation, documentation, 

testing, and architectural design is redefining traditional workflows across the Software Development 

Lifecycle (SDLC). This study explores the qualitative impact of GenAI on development processes, team 

dynamics, productivity, quality assurance, and decision-making. Through thematic analysis of existing 

literature and expert perspectives, the research identifies how GenAI accelerates development while 

simultaneously introducing new challenges related to trust, model reliability, ethical use, and skill 

dependencies. 

The findings show that GenAI acts as a powerful collaborator by automating repetitive and time-intensive 

tasks, enhancing developer efficiency, and supporting high-level decision-making. However, AI-generated 

outputs may contain inaccuracies, introduce security vulnerabilities, or lead to over-reliance among 

developers. Concerns also arise regarding intellectual property, data privacy, and responsible AI governance. 

This paper concludes that GenAI will not replace developers but will redefine the nature of software 

engineering through hybrid human–AI collaboration. The study also highlights the necessity of developing 

regulatory frameworks, AI literacy programs, and transparent evaluation systems to ensure the safe and 

effective future integration of GenAI in SDLC. 

Keywords: Generative AI, Software Development Lifecycle, AI-Assisted Programming, Automation, LLMs 
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I. Introduction 

The Software Development Lifecycle (SDLC) has historically evolved through several paradigms from 

structured programming to object-oriented design, Agile methodologies, and DevOps-driven continuous 

development. The emergence of Generative Artificial Intelligence marks the next significant transformation in 

the software engineering domain. GenAI models, especially Large Language Models (LLMs) like GPT-based 

systems, Gemini, Llama, and Claude, are increasingly capable of generating human-like text, code snippets, test 

cases, requirement documents, and system designs. Their integration into platforms such as GitHub Copilot, 

CodeWhisperer, and Tabnine has revolutionized the development experience by enabling AI-assisted coding.  

The integration of GenAI within SDLC is altering traditional workflows. Modern GenAI systems operate by 

analyzing massive datasets of code, documentation, and patterns from diverse programming languages. They 

can autonomously suggest bug fixes, detect vulnerabilities, generate optimized algorithms, write 

documentation, and even support architectural decisions. Requirement engineers benefit from AI-assisted 

analysis, designers use AI-generated architectural suggestions, developers rely on AI-generated code snippets, 

and testers leverage automated test case generation. These innovations lead to faster development cycles, 

higher-quality output, and improved decision support.  
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However, GenAI also introduces new complexities such as hallucinated output, ethical and legal risks, 

dependency concerns, and potential skill degradation among developers. Developers must trust and validate 

AI-generated outputs, manage intellectual property considerations, and adapt to hybrid workflows where 

human-AI collaboration becomes the norm. 

This research paper provides an in-depth qualitative analysis of the impact of Generative AI on SDLC. By 

synthesizing insights from multiple scholarly sources and expert reports, the study highlights the socio-technical 

implications of GenAI adoption, explores the evolving role of developers, and offers guidance for future 

research and implementation strategies. As organizations increasingly transition toward AI-augmented 

workflows, understanding these impacts becomes critical for effective adoption. 

 

II. Objectives 

This study highlights the following objectives: 

1. To analyze how Generative AI influences each stage of the Software Development Lifecycle. 

2. To evaluate the benefits and challenges of integrating GenAI tools into software development 

workflows. 

3. To explore developer perceptions, trust factors, and skill implications emerging from GenAI 

integration. 

4. To propose future directions, frameworks, and practices for responsible and effective use of 

GenAI in SDLC. 

 

III. Literature Review 

A. Human-AI Collaboration in Coding (Vaithilingam, 2023) 

Vaithilingam et al. demonstrated that AI-assisted coding significantly boosts developer productivity by 

automating routine programming tasks. Developers experienced faster iteration cycles and enhanced workflow 

efficiency. 

B. Evaluating Code Generation via Large Language Models (Chen, 2021) 

Chen et al. found that LLMs provide optimized coding solutions and reduce syntactic errors. Nonetheless, the 

study emphasized the risk of subtle logical flaws or security vulnerabilities in AI-generated code that require 

human oversight. 

C. The Future of Software Teams with AI Tools (Fowler M, 2022) 

Fowler revealed that the role of developers is shifting from direct coding to supervising AI-generated outputs. 

This creates hybrid development environments where humans guide AI tools and validate results 

 

 

 

https://ijsrem.com/


           
        International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 09 Issue: 12 | Dec - 2025                                SJIF Rating: 8.586                                          ISSN: 2582-3930                                                                                                                        

 

© 2025, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM54895                                             |        Page 3 
 

D. AI in Requirements Engineering (Zhang, Y. & Wang, L., 2022) 

 

Zhang and Wang reported that GenAI significantly improves documentation accuracy and requirement analysis. 

Automated documentation reduces onboarding time and enhances project transparency.  

E. Responsible Use of Generative AI (Kroll, J., 2023) 

Kroll highlighted concerns related to data privacy, intellectual property rights, hallucinated outputs, and 

responsible AI implementation. The study stressed the need for regulatory frameworks and robust validation 

mechanisms. 

F. Summary 

1. Code Generation and Productivity Enhancement 

2. Quality Improvement and Error Reduction 

3. Evolving Team Collaboration Models 

4. Documentation and Requirements Engineering 

5. Ethical, Legal, and Reliability Concerns. 

 

IV. Hypothesis  

H1: Generative AI significantly enhances developer productivity across SDLC phases. 

H2: GenAI improves code quality but introduces risks related to incorrect or insecure AI-generated outputs. 

H3: The integration of GenAI reshapes developer roles, emphasizing oversight and decision-making over 

manual coding. 

H4: Adoption of GenAI in SDLC requires governance frameworks to ensure ethical, legal, and secure 

implementation.  

 
 

 

V. Research Methodology  

 

This study employs a qualitative research methodology grounded in exploratory analysis. Data were collected 

through secondary sources including scholarly articles and documented case studies. A thematic analysis was 

conducted to identify recurring patterns related to productivity, trust, collaboration, automation, and ethical 

concerns. 

The study examines real-world perceptions of developers and organizations transitioning to AI-assisted SDLC 

processes. The qualitative nature of this research enables deeper understanding of socio-technical implications 

rather than quantitative performance metrics. 

 

 

https://ijsrem.com/


           
        International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 09 Issue: 12 | Dec - 2025                                SJIF Rating: 8.586                                          ISSN: 2582-3930                                                                                                                        

 

© 2025, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM54895                                             |        Page 4 
 

A. Data Analysis:  

A thematic analysis was used to identify recurring patterns and themes related to the use of GenAI in 

SDLC. Themes emerged in areas such as productivity, error reduction, trust, ethical challenges, and 

workflow automation. 

B. Data Collection: 

Secondary Data: Academic papers, industry whitepapers, conference publications, and developer 

surveys were reviewed. 

Expert Opinions: Insights from software engineers, AI researchers, and DevOps professionals were 

analyzed through thematic extraction from published interviews and reports. 

C. Limitations of Methodology: 

The research relies on existing literature and expert opinions rather than experimental datasets or 

quantitative metrics. 

 

VI. Results and Analysis 

The analysis revealed five major themes. 

First, productivity increased as AI automated repetitive tasks like boilerplate coding and test creation. Second, 

code quality improved due to AI's ability to provide optimized solutions, although occasional inaccuracies 

persisted. Third, developer roles shifted toward AI supervision and conceptual problem-solving. Fourth, 

documentation processes improved through auto-generated summaries and descriptions. Finally, ethical risks, 

including data leakage, hallucinations, and intellectual property issues, emerged as critical concerns requiring 

regulatory attention. 

Theme 1: Productivity Enhancement 

Most sources indicated that developers using GenAI completed tasks 20–50% faster. Automation of repetitive 

coding significantly reduced mental load, allowing developers to focus on high-level problem-solving. 

Theme 2: Improved Code Quality 

AI-generated suggestions often corrected syntax errors and recommended optimization techniques. However, 

concerns remained regarding incorrect logic or hidden vulnerabilities. 

Theme 3: Shift in Developer Roles 

Developers increasingly transitioned to roles as code reviewers and strategic decision-makers rather than line-

by-line coders. 

Theme 4: Documentation and Requirement Accuracy 

GenAI tools successfully generated accurate documentation and summarized complex codebases, improving 

knowledge sharing and onboarding. 
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Theme 5: Ethical and Trust Issues 

The expressed concerns noted are, 

● hallucinated code 

 

● security risks 

 

● dependence on AI tools 

 

● unclear ownership of AI-generated code 

 

 

VII. Discussions  

Results suggest that GenAI acts as a transformative collaborator in SDLC. It enhances development speed, 

reduces errors, and increases developer focus on strategic tasks. Requirement gathering becomes AI-assisted, 

design suggestions improve decision-making, code generation accelerates development, and testing automation 

improves software reliability. This transformation positions GenAI as a co-developer rather than a tool. 

However, the shift toward AI-generated content requires heightened oversight. Developers must acquire AI 

literacy, evaluation techniques, and security awareness. Organizations must establish policies ensuring 

responsible use. Without structured governance, risks such as overdependence, misinformation, and insecure 

outputs may hinder long-term sustainability. 

The research highlights that the future of software engineering will likely revolve around hybrid intelligence 

where human creativity and machine intelligence collaboratively produce software. 

 

VIII. Future Research Directions  

The future of GenAI in software engineering offers vast potential for innovation and expansion. Future research 

should focus on integrating explainable AI mechanisms to improve transparency and trustworthiness in AI-

generated code and decision-making. Additionally, the incorporation of GenAI into DevOps pipelines presents 

opportunities for fully automated testing, deployment, and monitoring. Research may also explore the 

development of autonomous debugging agents and intelligent code reviewers capable of detecting 

vulnerabilities in real time. 

Another promising direction is the creation of standardized training datasets designed specifically for secure, 

ethical, and domain-specific software engineering tasks. Furthermore, longitudinal behavioral studies are 

required to analyze how prolonged use of GenAI influences developer competencies, cognitive skills, and 

productivity. Establishing regulatory frameworks, ethical guidelines, and benchmarking protocols will also be 

essential for encouraging responsible adoption of GenAI across the global software industry. 

Moreover, a crucial avenue of future research lies in developing AI-driven autonomous debugging systems and 

intelligent testing frameworks capable of detecting, reproducing, and repairing defects in complex systems. This 

https://ijsrem.com/


           
        International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 09 Issue: 12 | Dec - 2025                                SJIF Rating: 8.586                                          ISSN: 2582-3930                                                                                                                        

 

© 2025, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM54895                                             |        Page 6 
 

could drastically reduce debugging time and improve software reliability. There is also significant scope to 

explore the long-term cognitive and behavioral impact of GenAI on developers, especially concerning skill 

retention, critical thinking, and decision-making. 

Additionally, global organizations require standardized governance frameworks, ethical guidelines, and 

regulatory policies to ensure responsible integration of GenAI into software engineering. Research in this area 

must address intellectual property rights, algorithmic accountability, and secure model training practices. 

Overall, the future direction of this field will involve interdisciplinary contributions from AI researchers, 

software engineers, ethicists, and policymakers to shape safe, transparent, and sustainable AI-driven 

development ecosystems. 

 

IX. Limitations  

The present study has some clear limitations. This research is limited by its qualitative methodology, which 

relies primarily on secondary data and expert opinions rather than experimental validation or quantitative 

metrics. The absence of real-time field studies restricts the depth of evaluation regarding how GenAI performs 

in dynamic, large-scale software projects. 

Furthermore, the rapid evolution of GenAI tools means that findings may become outdated quickly as new 

models and technologies emerge. Some referenced literature also varies in methodological rigor, making it 

difficult to generalize certain insights. Lastly, developer perspectives are derived from published interviews 

rather than direct primary data collection, which may not fully reflect diverse global experiences. 

The absence of real-time case studies or controlled experiments restricts the ability to measure the precise 

performance impact of Generative AI across different SDLC phases. Additionally, rapid technological evolution 

may cause certain insights to become outdated quickly. Variations in industry practices, model architectures, 

and tool maturity levels may also influence generalizability. 

The impact of GenAI on long-term skill retention among developers is not quantitatively assessed. 

Model biases and training data limitations were not analyzed in controlled software engineering scenarios. 

 

X. Conclusion 

Generative AI represents a transformative milestone in the evolution of software engineering, fundamentally 

reshaping how software is conceptualized, developed, tested, and maintained. This research illustrates that 

GenAI significantly enhances various phases of the SDLC by automating repetitive tasks, accelerating 

development speed, improving code quality, and enriching documentation processes. Developers benefit from 

increased productivity and the ability to focus on high-level problem-solving, while organizations experience 

shorter development cycles and enhanced software reliability. 

However, the study also highlights several critical concerns associated with relying on AI-generated code and 

decisions. Issues such as hallucinated outputs, embedded vulnerabilities, intellectual property ambiguities, and 

ethical risks pose challenges that cannot be overlooked. These limitations underline the necessity for continuous 
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human oversight and robust validation mechanisms. GenAI should be viewed not as a replacement for software 

developers but as a powerful collaborator that augments human capability. Effective implementation requires 

developers to adopt new competencies, including AI literacy, risk evaluation, and adaptive decision-making. 

Furthermore, the rapid evolution of GenAI underscores the need for ongoing research, policy development, and 

structured AI governance to safeguard against unintended consequences. Ethical guidelines, standardized 

evaluation metrics, and transparent governance models will be crucial in ensuring responsible adoption. The 

long-term success of GenAI within SDLC will depend on balancing technological benefits with security, 

accountability, and human expertise. 

In conclusion, Generative AI is poised to become an integral part of the software engineering ecosystem. Its 

potential can be fully realized only through strategic integration, informed oversight, continuous skill 

development, and collaborative human–AI interaction. As the field continues to evolve, adopting a balanced, 

responsible, and forward-thinking approach will be essential to harnessing GenAI’s transformative power in 

shaping the future of software development. 
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