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Technical Debt
• Cunningham, 1992

• Code smells, AntiPatterns
– Incomplete list

– All are well-known :)
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Why?
• Why do we get technical debt as an organization?

– Root causes (Sharma and Spinellis)
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C11: GenAI?
• OpenCode, Crush, Claude, Codex, CoPilot integrations...

– “Here are your 6 million lines of code, what else shall I do?”
• FOMO: Fear of missing out

– When Amazon, Google,
Microsoft claim 55%-80%, we better jump
on the wagon, right?

• What is the quality of the resulting code? How to
manage?

– Silver bullet? Big ball of mud?
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Is Faster equal to Better?
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GitClear Study

Source: https://leaddev.com/technical-direction/how-ai-generated-code-accelerates-technical-debt
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Scientific and Gray
Literature

... At an early stage

[Disclaimer: No comprehensive
literature study]



Emerging trends
• Faster Code, Deeper Debt? A Multivocal Literature Review on

Technical Debt and Its Early Signs in LLM-Assisted Software
Development. Edshani et al (2026)
– Method: Literature study (academic(31) and gray sources (73))
– Notably, we identify fast-integration debt, where rapidly generated

code prioritizes speed over quality, triggering a domino effect that leads
to governance debt and increased long-term maintenance costs.

– New types of debt
• Fast-integration debt: Risks from rapidly integrating LLM-generated outputs

without proper validation, leading to unstable foundations.
• Prompt debt: Caused by unclear, sensitive, or undocumented prompts that

reduce reproducibility and code quality.
• Provenance debt (Da: ophav): Unclear ownership or missing attribution in

AI-generated code, creating legal and accountability challenges.
– Mitigation

• Human-in-the-loop, static analysis tools (SonarCube)
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Emerging trends
• Is LLM-Generated Code More Maintainable & Reliable than Human-

Written Code? An Empirical Study. Molison et al (2025)

– Method: Compare kattis (et al)’s solutions with ChatGPT generated code
for same exercise, evaluate by SonarCube analysis

– Mixed results, much depending upon way of ‘measuring’ TD
• But generally AI have fewer bugs, less change effort than human code

– Static analysis can artificially reward AI code (formatting, naming)
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Emerging trends
• To What Extent Does Agent-generated Code Require Maintenance?

An Empirical Study. Sawada et al (2026)

– Method: experimental: AI-generated pull requests over 6 month

– AI-code receives less refactoring than human-code
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Emerging trends
• It is not just industry...

– Antrophic (2026)
– Method: Exercises on an unknown

library, Trio, in Python
• Group A: Use AI
• Group B: No AI help
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Emerging trends
• Measuring the Impact of Early-2025 AI on Experienced

Open-Source Developer Productivity. Becker et al (2025)
– Method: randomized controlled trial

• 16 developers (~5 year exp), 246 task, random AI or non-AI work
• Claude 3.7 Sonnet

– Feeling more productive != Being more productive
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Emerging trends
• From TD to Cognitive and Intent Debt. Storey (2026)
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Source: Duck.ai :-)



Emerging trends
• DORA 2025 (Sponsored community, google, gitlab, ...)

– Method: 100 hours of qualitative data and survey responses from
nearly 5,000 technology professionals

– mature teams with good testing,
documentation, platform capabilities,
and small-batch delivery can benefit;

– fragmented organizations may use AI to
accelerate inconsistency, large changesets,
review overload, and instability.
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Ways Forward



Human-in-Control

• Britto et al (2026)
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SideBar
• In-control versus (not)-In-the-loop
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Human-in-Control

• Roychoudhury et al (2026)
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Own Humble Perception
• Vibe coding

– Prompt, generate, prompt, generate, prompt — Ball of mud
• Large unstructured codebase, losts intent (prompts lost), crap!

• Specification-driven Development (SDD)
– Written specs on requirements, tooling, principles, architecture

• AI review and critique -> updated specs ‘loop’
– Grow the software, take small steps

• Incremental growth to handle intent and cognitive debt
• Intent manifested in specs, and AI-generated dev diary

– Review (partially AI assisted) and quality assessment
• Clean code requirements, static analysis

– Living documents under version and release control

– I feel I am the ‘human in control’
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Questions?

I can probably not answer :-)


